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Executive Summary 
Introduction 
This report presents the results of a Remedial Investigation (RI) conducted at Site 66, the Turkey Run Disposal 
Area, at Naval Support Facility Indian Head (NSF-IH), in Indian Head, Maryland. This RI report was prepared by 
CH2M HILL under the United States Department of the Navy (Navy), Naval Facilities Engineering Command 
(NAVFAC), Atlantic Division, Comprehensive Long-Term Environmental Action Navy 1000 Contract N62470-08-D-
1000, Contract Task Order JU04, in accordance with the Final Uniform Federal Policy-Sampling and Analysis Plan 
(UFP-SAP) for Site 66 Turkey Run Disposal Area (CH2M HILL, 2010). This RI report is being submitted to NAVFAC 
Washington, NSF-IH, the United States Environmental Protection Agency (USEPA) Region III, and the Maryland 
Department of the Environment to support a site management decision for the site.  

The activities described herein are part of the overall Installation Restoration (IR) Program being implemented at 
NSF-IH. The work was conducted pursuant to the Federal Facility Agreement between the Navy and USEPA Region 
III (USEPA/Navy, 2000). This RI report presents the data collected during the field investigation and likewise, 
interpretations and evaluations relating to the nature and extent of contamination (i.e., contaminant types, 
concentrations, distribution, and migration pathways) and contaminant fate and transport. Additionally, the 
report presents an assessment of the potential risks to human health and the environment and recommendations 
regarding additional activities. 

Site Background 
Site 66, the Turkey Run Disposal Area, is defined as the area where wastes were observed on the land surface 
during Site Inspection (SI) activities in 2007, and covers approximately 8.2 acres. It was designated as an IR 
Program site following discovery of the site by NSF-IH personnel during RI activities at Site 11, the Caffee Road 
Landfill, south of Site 66, and discussion with the Indian Head Installation Restoration Team (IHIRT). Site 66 is an 
unregulated dump area that contains various solid wastes, including ash, construction debris, metal scrap, lead 
flooring, scrap wood, asphalt, and laboratory bottles. 

Environmental sampling was conducted at Site 66 in April 2007 as part of the SI to identify potential contaminants 
in surface soil, subsurface soil, ash material, groundwater, surface water, and sediment at the site. Analytical 
results were evaluated and compared against human health and ecological screening criteria and installation-
specific background concentrations in a two-step screening process. Based on the results of the human health and 
ecological screening processes, the collection and analysis of additional surface soil, subsurface soil, in-situ 
groundwater, and sediment samples were recommended to further characterize the extent of environmental 
impacts. The collection of additional ash samples was also recommended to further characterize the content of 
the waste, based on IHIRT discussion of the SI findings. Surface water was not recommended for further 
assessment, because the risk screening suggested that exposure to surface water was unlikely to result in 
unacceptable human health or ecological risks. Based on the proposed level of effort needed to address site 
media recommended for further assessment, the Team agreed that an RI should be conducted for Site 66. 

Objectives and Scope of Work 
Field activities associated with the RI were conducted between September 7 and October 1, 2010. The work 
consisted of surface and subsurface soil sampling, sediment and ash sampling, and monitoring well installation 
and groundwater sampling. The objectives of the RI were to answer the following specific questions: 

 What is the nature and extent of contamination in the surface and subsurface soil, including ash, within and 
outside the current Site 66 boundary? 

 What is the nature and extent of contamination in the shallow groundwater at Site 66? 

 What is the extent of sediment contamination within and downstream of the current Site 66 boundary? 
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 What is the extent and thickness of the buried waste material within and outside the current Site 66 
boundary? 

 Do the concentrations of constituents detected in soil, groundwater, sediment, or ash material present 
unacceptable human health or ecological risk? 

 Do the constituent concentrations in the soil, groundwater, sediment, or ash material warrant further action? 

 The data collected as part of the SI were used, as appropriate, to supplement the RI data in describing the 
physical setting of Site 66, the nature and extent of contamination at the site, and to evaluate potential 
human health and ecological risks from exposure to site media. 

Conclusions and Recommendations 
Based on the findings of this RI, fill material is found within the site boundary at depths of up to approximately 
20.5 feet below ground surface. The horizontal and vertical extent of waste material is generally consistent with 
the findings of the 2007 SI. However, an additional area of subsurface fill material and ash was observed in two 
locations during the installation of downgradient monitoring wells; the lateral extent of the fill material in these 
two areas was not delineated during the RI field activities.  

Although the extent of the buried waste material was not fully delineated, the characterization of the soil and 
groundwater was sufficient to complete the risk characterization. The baseline human health risk assessment 
concluded that there are no unacceptable risks or hazards for current receptors (adult and adolescent trespassers 
and visitors) exposed to site media. Potentially unacceptable risks are associated with future industrial and 
hypothetical residential use of the site. The screening ecological risk assessment concluded that there are 
potential risks to ecological receptors from exposure to site-related contaminants in surface soil, sediment, and 
ash. 

Based on the results of the risk assessments, a feasibility study is recommended to evaluate remedial alternatives 
for those exposure scenarios that potentially pose an unacceptable risk. Further investigation also is 
recommended to delineate the extent of buried fill and ash-like material downgradient of the site, south of Olsen 
Road, and to further characterize the extent of groundwater contamination downgradient of the site.  
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SECTION 1 

Introduction 
This report presents the results of a Remedial Investigation (RI) conducted at Site 66, the Turkey Run Disposal 
Area, at Naval Support Facility Indian Head (NSF-IH), in Indian Head, Maryland. This RI report was prepared by 
CH2M HILL under the United States Department of the Navy (Navy), Naval Facilities Engineering Command 
(NAVFAC), Atlantic Division, Comprehensive Long-Term Environmental Action Navy 1000 Contract N62470-08-D-
1000, Contract Task Order JU04, in accordance with the Final Uniform Federal Policy-Sampling and Analysis Plan 
(UFP-SAP) for Site 66 Turkey Run Disposal Area (CH2M HILL, 2010). This RI report is being submitted to NAVFAC 
Washington, NSF-IH, the United States Environmental Protection Agency (USEPA) Region III, and the Maryland 
Department of the Environment to support a site management decision for the site.  

The activities described herein are part of the overall Installation Restoration (IR) Program being implemented at 
NSF-IH under the Comprehensive Environmental Response Compensation and Liability Act (CERCLA). The work 
was conducted pursuant to the Federal Facility Agreement between the Navy and USEPA Region III (USEPA/Navy, 
2000). This RI report presents the data collected during the field investigation and, likewise, interpretations and 
evaluations relating to the nature and extent of contamination (i.e., contaminant types, concentrations, 
distribution, and migration pathways) and contaminant fate and transport. Additionally, the report presents an 
assessment of the potential risks to human health and the environment and recommendations regarding 
additional activities. 

1.1 Objectives and Scope of Work 
Based on historical information, including analytical data collected during the Site 66 Site Inspection (SI), a source 
of CERCLA-related release(s) was determined to exist at Site 66. While historical data indicated release(s) had 
contaminated surrounding media, the nature and extent (and associated human health and ecological risks) had 
not been sufficiently delineated. Further, the limits (both horizontal and vertical) of the source area (i.e., waste 
material) had not been delineated. Therefore, an RI was conducted to further characterize site conditions.  

The objectives of the RI were to answer the following specific questions: 

 What is the nature and extent of contamination in the surface and subsurface soil, including ash, within and 
outside the current Site 66 boundary? 

 What is the nature and extent of contamination in the shallow groundwater at Site 66? 

 What is the extent of sediment contamination within and downstream of the current Site 66 boundary? 

 What is the extent and thickness of the buried waste material within and outside the current Site 66 
boundary? 

 Do the concentrations of constituents detected in soil, groundwater, sediment, or ash material present 
unacceptable human health or ecological risk? 

 Do the constituent concentrations in the soil, groundwater, sediment, or ash material warrant further action? 

 These objectives were pursued through the following field and laboratory activities: (1) collection and analysis 
of surface and subsurface soil samples, both within and outside of the previously defined Site 66 boundary; 
(2) installation and sampling of permanent groundwater monitoring wells; (3) collection and analysis of 
sediment samples from the unnamed stream within, as well as downstream of the previously defined Site 66 
boundary; (4) collection and analysis of ash samples from previously defined ash piles; and (5) advancement 
of additional soil borings to determine depth to native soil and stratigraphy purposes. All soil borings, as well 
as monitoring well locations, were logged for stratigraphy. 

The analytical data collected as part of the RI, as well as data collected previously as part of the SI (as appropriate) 
were evaluated as part of a baseline human health risk assessment (HHRA) and screening-level ecological risk 
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assessment (SERA) to assess whether the concentrations of constituents detected in the soil, groundwater, 
sediment, or ash materials present potentially unacceptable risks to current and potential future receptors at 
Site 66. 

1.2 Report Organization 
This report summarizes the data collected during the RI, presents an interpretation of the data, documents the 
nature and extent of contamination for affected media, and provides recommendations for further activities at 
the site. Contaminant-migration pathways and transport mechanisms for affected media are also evaluated, as 
part of an assessment of potential human-health and environmental risks associated with current site conditions. 

This report is divided into the following eight sections: 

1. Introduction:  Describes the objectives and scope of the RI, as well as the organization of the RI report. 

2. Environmental Setting:  Describes the current and historical land uses associated with NSF-IH and Site 66, 
discusses previous investigations conducted at the site, and summarizes the physical characteristics of the 
site, such as climate, geology, hydrology and ecology. 

3. Remedial Investigation Activities:  Provides details of the sampling and data-gathering methods and 
approaches used during the field activities.  

4. Investigation Findings:  Presents the analytical data pertaining to each media type and assesses the nature 
and extent of contamination at the site. 

5. Contaminant Fate and Transport:  Describes contaminant migration at the site in the context of the mobility 
and persistence of the contamination. 

6. Human Health Risk Assessment:  Describes the potential effects of identified contaminants on human health. 

7. Ecological Risk Assessment:  Describes the potential effects of identified contaminants on the environment. 

8. Conclusions and Recommendations:  Summarizes the results of the RI and the potential risks posed to human 
health and the environment, as well as provides recommendations for additional activities at the site. 

Supplemental information, such as figures, tables, soil-boring and well-construction logs, well permits, survey 
data, raw analytical data obtained during the RI investigation, and the human health and environmental risk 
assessment supporting calculations, are included as appendices to this report. 
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SECTION 2 

Environmental Setting 
This section discusses the physical characteristics of NSF-IH and Site 66, including the topography and climate, 
soils, hydrology, geology, hydrogeology, and ecology. A summary of ecological receptors and exposure pathways 
specific to Site 66 are presented in Section 7. 

2.1 Activity Background 
2.1.1 General 
NSF-IH is a Navy facility located in northwestern Charles County, Maryland, approximately 25 miles southwest of 
Washington, D.C. The facility consists of two tracts of land: the Main Area on the Cornwallis Neck Peninsula and 
the Stump Neck Annex across Mattawoman Creek from the Main Area (Figure 2-1).  

The Main Area is approximately 2,500 acres and is bounded by the Potomac River to the northwest, west, and 
south; Mattawoman Creek to the south and east; and the town of Indian Head to the northeast. Included as part 
of the Main Area are Marsh Island and Thoroughfare Island in Mattawoman Creek. Elevations range from sea level 
to approximately 125 feet above mean sea level (amsl). The Stump Neck Annex is approximately 1,084 acres and 
is bounded by Mattawoman Creek to the northeast, the Potomac River to the northwest, and Chicamuxen Creek 
to the south-southwest. Elevations range from sea level to approximately 10 feet amsl. Both the Main Area and 
the Annex are on the National Priorities List, but they are separated by Mattawoman Creek (noncontiguous), have 
separate USEPA identification numbers, and perform dissimilar operations. 

Site 66, the Turkey Run Disposal Area, is in the Main Area, west of West Caffee Road, and extends approximately 
900 feet north of Olsen Road along both sides of the unnamed creek that discharges into Mattawoman Creek, a 
tributary of the Potomac River (Figure 2-2). The site is defined as the area that includes visible wastes present on 
the land surface, and it covers approximately 8.2 acres. 

2.1.2 Current and Historical Uses of NSF-IH 
NSF-IH was established in 1890 and is the Navy’s oldest continuously operating ordnance station. At various times 
during its operation, NSF-IH has served as a gun and armor proving ground, a powder factory, a propellant plant, 
and a research facility. The U.S. Government purchased Stump Neck Annex in 1901. The property provided a 
safety buffer for the testing of larger naval guns that were tested by firing into the Potomac River, and at Stump 
Neck. 

The Indian Head installation was enlarged by another 1,160 acres of adjacent land in 1918, during World War I. 
This expansion included the purchase of Hopewell Farm and Hog Island, which was then an islet in the 
Mattawoman Creek and has since become attached to the Cornwallis Neck peninsula. When the Dahlgren Naval 
Proving Ground was established as a separate command in 1932, NSF-IH was re-designated the Naval Powder 
Factory (Parsons Engineering-Science, Inc., 2000). 

The production of gunpowder and development of new explosives during the onset of World War II resulted in 
the construction of several new facilities at Indian Head, as well as the construction of Route 210 as a Defense 
Access Road in 1943. Development and improvements at Indian Head continued throughout the 1950s and 1960s, 
and in 1966, NSF-IH was renamed the Naval Ordnance Station. Rum Point, an 80-acre promontory in the 
Mattawoman Creek near Stump Neck, was also acquired in this year. Bullitts Neck was obtained in five small 
acquisitions between 1965 and 1966 in order to meet safety and security needs arising from explosive magazines 
at the Indian Head station (Parsons Engineering-Science, Inc., 2000). 

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

Forest stands comprise approximately 47 percent, or 1,603 acres, of NSF-IH and include pine, pine-hardwood, and 
hardwood forest cover types. Recreation areas at Indian Head include approximately 1,150 acres of designated 
hunting areas, approximately 2 miles of shoreline fishing areas, and 1.5 miles of nature trails. 

2.1.3 Surrounding Land Uses 
NSF-IH is generally surrounded by commercial, residential, and State Park land to the east and south of the main 
installation and Stump Neck Annex. The town of Indian Head is located just east of NSF-IH, where most residential 
developments are located. The Indian Head Highway (Route 210) extends eastward from the NSF-IH main gate, 
attracting businesses and providing access to residential areas off the main highway. The Potomac River borders 
the main installation to the north and west and Stump Neck to the west. Mason Neck National Wildlife Refuge is 
located across the Potomac River, north of the main installation. The Mattawoman Natural Environment Area is 
state-owned property located along the southern edge of the Mattawoman Creek east of the main installation. 

The Stump Neck Annex is bordered to the north by the Mattawoman Creek, to the east by General Smallwood 
State Park and Sweden Point Marina, and to the south by Chicamuxen Creek, agricultural lands, and low-density 
residential development. The Chicamuxen Wildlife Management Area is located adjacent to and south of the 
Stump Neck Annex. 

2.2 Site-Specific Description 
2.2.1 Turkey Run Disposal Area 
On October 8, 2004, Site 66 was designated as a new IR Program site following discovery of the site by members 
of the Indian Head Installation Restoration Team (IHIRT) during a site visit in January 2003 in support of the 
remedial investigation of Site 11, the Caffee Road Landfill. The site appeared to be an unregulated dump area that 
contained various solid wastes, including construction debris, metal scrap, lead flooring, scrap wood, asphalt, and 
laboratory bottles.  

2.2.2 Previous Investigations 
An initial site reconnaissance was conducted by CH2M HILL, NAVFAC Washington, NSF-IH, and the Maryland 
Department of the Environment on October 11, 2006. Waste materials such as lead flooring, roofing debris, 
ash/slag, metal debris (sheeting, pipes, copper pieces, rebar), laboratory bottles and empty 5-gallon containers, 
concrete pads and debris, creosote telephone poles, land-clearing debris, and other miscellaneous materials 
(tires, trash cans, appliances) were observed at the site. The IHIRT discussed the observations during the 
November 8, 2006, partnering team meeting and developed a proposed sampling approach for the site. Previous 
environmental investigations had not been conducted at this site. 

A SI was conducted at Site 66 in April 2007 to identify the potential contaminants in site surface soil, subsurface 
soil, groundwater, surface water, and sediment. During the SI, co-located surface soil, subsurface soil, and in situ 
groundwater samples were collected from 10 direct-push technology (DPT) soil boring locations across the site. In 
addition, 5 co-located surface water and sediment samples and an additional 10 surface soil grab samples were 
collected. Three samples were also collected from the ash-like material observed at the site. All soil, groundwater, 
surface water, and sediment samples were analyzed for USEPA SW-846 target compound list (TCL) volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs), and pesticides/ polychlorinated biphenyls (PCBs); 
target analyte list (TAL) total metals and cyanide; explosives including nitroglycerine and nitroguanidine; and 
perchlorate. In addition, soil and sediment samples were analyzed for pH and total organic carbon (TOC), and 
surface water samples were analyzed for TAL dissolved metals and hardness. TAL dissolved metals were also 
analyzed in groundwater samples. The ash-like samples were analyzed for dioxins and furans. The analytical 
results were validated by a third party in accordance with applicable USEPA guidance. 
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Following the completion of the fieldwork, field observations, field measurements, and analytical data from the 
site were reviewed and interpreted. Analytical results were evaluated and compared against human health and 
ecological screening criteria and installation-specific background concentrations in a two-step screening process.  

Based on the results of the human health risk screening, surface soil, subsurface soil, and groundwater were 
recommended for further assessment. The risk screening concluded that exposure to surface water or sediment is 
unlikely to result in any unacceptable human health risks because of the spatial distribution of the detected 
constituents and the maximum detected concentrations of the constituents. Dioxins and furans did not exceed 
human health risk screening criteria and were not recommended for further assessment in the SI.  The IHIRT later 
decided that it was premature to eliminate any analyses in the RI stage of investigation, given the nature of the 
site. 

Based on the results of the ecological risk screening, surface soil and sediment were recommended for further 
assessment. The screening results suggested that the chemicals detected in groundwater either are not migrating 
to surface water or are not persisting in surface water and therefore do no warrant further consideration for 
ecological risk. In addition, the screening results suggested that the inorganics detected in surface water likely are 
related to background conditions and do not warrant further consideration for ecological risk. The risk screening 
results indicated a potentially unacceptable risk to mammals from dioxin and furan compounds in the ash 
material; however, the risk estimate was driven by high detection limits, and the sum of the detected congeners 
did not exceed the screening value. Therefore, it was concluded that the potential risk is probably overestimated 
and an unacceptable risk is unlikely.  

Although not recommended for further assessment in the SI, ash was recommended for further assessment, 
based on IHIRT discussion of the SI findings. 

2.3 Climate  
The climate is typical of the humid temperate continental climatic zone in which the facility lies. This zone has hot, 
humid summers and relatively mild winters. Because of its proximity to the Potomac River and its tributaries, NSF-
IH experiences less extreme temperatures, higher precipitation, and higher humidity than inland areas. The 

average daily maximum temperature is 67.5F, and the average daily minimum temperature is 45F. The warmest 
part of the year is in late July, and the coldest is in late January and early February. The growing season is 
approximately 190 days, from mid-April through mid-October (U.S. Department of Agriculture, 1974). 

2.4 Topography 
The local topography of NSF-IH includes an upland area in the northern portion of the facility, extending northeast 
beyond the main gate. This upland area slopes to the north and northwest ending as bluffs along the shore of the 
Potomac River. The upland gently slopes to the southeast toward the southern boundary of the facility, where 
low-lying swampy areas are located along Mattawoman Creek. Along the eastern portion of NSF-IH, the eroded 
edge of the upland forms steep slopes along Mattawoman Creek (Ensafe/Allen and Hoshall, 1994). 

Topography at Site 66 is gently to steeply sloping.  The site appears to be hummocky along the banks of the 
unnamed creek because of mounds of waste and ash material, which are partially overgrown with vegetation. 
Surface water flows to several surface water bodies across the site (associated with the unnamed creek) which 
eventually discharges to Mattawoman Creek. 

2.5 Soils 
The soils at NSF-IH consist of silty and sandy loams with minor amounts of gravel and tend to have low 
permeability and low shrink-swell potential. Four dominant soil associations are found at Indian Head (U.S. 
Department of Agriculture, 1974): 

 Beltsville-Gravelly Land-Bourne: Level to moderately sloping soils, moderately well-drained and loamy, and 
moderately deep. They also include dense, root-inhibiting fragipans and steep, gravelly soil materials. 
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 Beltsville-Exum-Wickham: Level to moderately sloping, moderately well-drained and well-drained loamy 
soils. Soils within this association are moderately deep, and include dense, root-inhibiting fragipans and steep, 
gravelly soil materials. 

 Evesboro-Keyport-Elkton: Level to moderately sloping, excessively drained, sandy soils and moderately well-
drained and poorly drained, level to gently sloping, loamy soils with clayey subsoil. 

 Bibb-Tidal Marsh-Swamp: Level or nearly level, poorly drained soils, generally located on floodplains and in 
miscellaneous unclassified wetlands.  

2.6 Hydrology 
There are three principal waterways located in the immediate vicinity of NSF-IH: the Potomac River, Mattawoman 
Creek, and Chicamuxen Creek. A number of natural drainage channels on the station receive rapid flow during 
intense summer storms, but usually flow intermittently with discharges from storm and industrial sewers. These 
natural drainage channels tend to flow toward Mattawoman Creek, the lowest hydraulic point in the area (Naval 
Energy and Environment Support Activity, 1992). 

2.7 Geology 
2.7.1 NSF-IH Geology 
The surficial geology of NSF-IH comprises Cretaceous fluviodeltic, Tertiary marine, and Quaternary fluvial deposits, 
which include the Cretaceous Upper Patapsco Formation, the Tertiary Aquia Formation, and the Quaternary 
deposits of the Potomac River System. The upland is an erosional remnant of the Upper Patapsco Formation 
capped by a thin layer of Tertiary Aquia Formation. The Quaternary sediments make up the majority of the 
surficial exposures and are generally thickest in the lower relief areas. 

The U.S. Geological Survey reports that the early Potomac River cut paleochannels across the Indian Head 
Peninsula during the Quaternary (Hiortdahl, 1990). A paleochannel is evident where Quaternary deposits form a 
belt along the northeast end and the southeastern part of the facility. The southern section of the paleochannel 
extends across the entire southern region of the facility. Portions of these units subsequently have been eroded 
by the current Potomac River and Mattawoman Creek systems. 

Soils at NSF-IH are typically loams; however, some sandy soils prevail at lower surface elevations. The soils in the 
northern part of the Indian Head peninsula area have fragipan in the lower part of the subsoil (3 to 4 feet), which 
minimizes the downward movement of water. Generally, the loamy soils have low permeability. 

Foundation soil borings from 10 to over 100 feet deep show the presence of extensive zones of fine-grained 
sediment such as clay, silt, and sandy or silty clay. Where interbedded lenses of sand were found, extensive layers 
of fine-grained clays were encountered below the interbedded coarse-grained materials (NEESA, 1993). At depths 
generally greater than 40 to 60 feet, sand deposits are typically encountered beneath the extensive zones of clay 
discussed above. These sands are most likely the top of the upper Raritan and Patapsco Formation. 

2.7.2 Site-Specific Geology 
The following distinct geological units were identified at the site during the SI and RI: 

 Soil – Soil at Site 66 consists of a mixture of silt, clay, and sand. Surface soil (0-6 inches) mostly consists of 
sandy silt and organic matter in the form of leaf debris and root mass from plants. Though large chunks of 
waste debris were observed to be buried or partially buried by surface soil, small particles of waste do not 
appear to be mixed within the soil unit. The subsurface lithology consists of mottled, yellowish brown and 
gray silt and clay interbedded with thin lenses or layers of poorly graded fine sand. The silt and clay tend to 
have medium to low plasticity and are medium stiff to hard. The characteristics of these silt and clay soils are 
similar in nature to native soils encountered elsewhere across NSF-IH.  

 Fill – Fill material at Site 66 consists of concrete, brick, gravel, cinders, charred wood, and steel. This debris 
was found primarily throughout the central portion of the site at depths up to 20.5 feet below ground surface 
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(bgs), yet is overlain in some areas by varying thicknesses of yellowish brown to grayish brown sand, silt and 
clay. Areas of buried and partially buried debris were found within the central portion of the site, primarily 
along the banks of the unnamed stream and within depressions in the original surface topography. Fill 
materials were observed to be interspersed with soil in some locations, which could have been the result of 
re-grading.  

 Ash – Ash material at Site 66 is composed of dark gray to black, loose, fine to very fine silty sand-sized 
particles. Surficial ash piles were observed at three locations within the site boundary. As was observed at 
varying depths and thicknesses in several of the soil borings completed within the site boundary and in two 
locations south of the site boundary, across Olsen Road. 

2.8 Hydrogeology 
2.8.1 NSF-IH Hydrogeology 
The shallow, water-bearing zones (water table aquifer) of the facility are controlled by the shallow soil deposits. In 
general, the water table appears to be between 7 and 10 feet bgs within the Quaternary sediment belt. 
Lithologies of the water-bearing zones are usually restricted to silty and sandy clay zones. A thin layer of the 
Tertiary deposits overlie the Upper Patapsco confining unit along the upland. Soils in this area are very stiff, with 
lithologies ranging from silt to silty clays. A marker bed on top of the Upper Patapsco Formation, an iron-
cemented reddish sand unit, was encountered in three borings in the upland area at depths ranging from 30 to 
40 feet. Interception of this unit indicated the Upper Patapsco confining unit. It also indicated that the Patapsco 
aquifer would be the uppermost aquifer. The Patapsco aquifer is estimated to be more than 100 feet bgs in the 
upland area (Hiortdahl, 1993).  

Data collected during Phase I and Phase II of the NSF-IH SI (Ensafe/Allen and Hoshall, 1994) generally indicated 
that the inorganic quality of the water table aquifer is poor. Analytical results of groundwater samples indicate 
elevated concentrations of total dissolved solids in the water table aquifer, suggesting that water from the 
surficial zones is not suitable as a potable water source. The water table aquifer is not used as a potable water 
source on the peninsula (Hiortdahl, 1993). 

2.8.2 Site-Specific Hydrogeology 
Based on water level measurements collected in September 2010 (Table 3-3), the static water table at the site 
ranges from approximately 5.40 feet bgs at IS66MW02 to 10.88 feet bgs at IS66MW03, as shown on Figure 2-3. 
This groundwater level range corresponds to an approximate elevation range of 23.96 feet amsl at IS66MW01 to 
3.58 feet bgs at IS66MW04. Based on this, shallow groundwater flows to the south and southwest toward the 
unnamed creek. 

2.9 NSF-IH Ecology 
2.9.1 Terrestrial Systems 
NSF-IH comprises approximately 2,000 acres of terrestrial ecological communities on Cornwallis Neck and about 
1,000 acres on Stump Neck. Terrestrial habitats in these areas are classified as forested uplands, open uplands, 
and terrestrial cultural uplands. The forested areas on NSF-IH are dominated by oaks (Quercus spp.), hickories 
(Carya spp.), tulip trees (Liriodendron tulipifera), and pine (Pinus spp.). Flowering dogwood (Cornus florida), 
redbud (Cercis canadensis), and American holly (Ilex opaca) are typical of the upland understory. The forests are 
heavily fragmented by buildings, roads, and other structures. Terrestrial cultural uplands consist of areas that 
have been created, maintained, or modified by human activities. These areas are characterized as either mowed 
grass/ landscaped areas, wildlife food plots, or successional fields and roadsides. 

2.9.2 Wetland Systems 
National Wetland Inventory maps identify approximately 290 acres of wetlands on NSF-IH. Of this acreage, tidal 
estuarine systems total 234 acres, forested wetlands total 42 acres, emergent marshes and shrub swamps total 
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5.5 acres, and lacustrine systems make up the remaining acreage. There are also approximately 17 miles of 
riverine systems in this area. 

At NSF-IH, the tidal estuarine systems are associated with the Potomac River, Mattawoman Creek, and 
Chicamuxen Creek. Mattawoman Creek marshes are typically dominated by wild rice (Zizania aquatica), big 
cordgrass (Spartina cynosuriodes), cattail (Typha spp.), rose-mallow (Hibiscus moscheutos), tickseed sunflowers 
(Bidens spp.), pickerelweed (Pontederia cordata), and arrow arum (Peltandra virginica). Intertidal shoreline fringe 
marshes are extremely rare and are dominated by water willow (Justica americana) or American threesquare 
(Scirpus pungens). The broad expansive marsh of Chicamuxen Creek contains an extremely diverse flora. An 
informal survey of this marsh conducted in 1988 identified more than 80 species of plants (Maryland Department 
of Natural Resources, 1992). 

2.9.3 Fauna 
The diverse ecological communities at NSF-IH support many wildlife species. Faunal inventories were conducted 
by Maryland Natural Heritage Program as part of the 1991–1992 rare, threatened, and endangered species 
survey. NSF-IH natural resources staff have conducted additional waterfowl and amphibian surveys. Currently, an 
estimated 15 species of damselflies, 26 of dragonflies, 48 of butterflies, 29 of mammals, 23 of reptiles, 20 of 
amphibians, and 119 of birds utilize the available habitat at NSF-IH (Maryland Department of Natural Resources, 
1992; Parsons Engineering-Science, Inc., 2000). 

2.9.4 Rare, Threatened, and Endangered Species 
A survey of rare, threatened, and endangered species was conducted by the Maryland Natural Heritage Program 
in 1991 and 1992. The survey focused on areas with a high potential for supporting rare, threatened, and 
endangered species. None of the federally listed threatened species have been identified on NSF-IH. The 
remainder of the species listed includes five state-listed endangered plants, two state-listed threatened plants, 
one state-listed endangered invertebrate and 18 species of regional concern. 

Three additional rare tree species were identified during the 1995 Urban Tree Inventory: the state-threatened 
eastern arborvitae (Thuja occidentalis), state-rare shingle oak (Quercus imbricaria), and potentially state-rare 
pussy willow (Salix discolor).  

The 1991–1992 survey also identified 10 areas of ecological significance (totaling 614 acres) that have the 
potential to support the long-term protection of the rare, threatened, and endangered species. These protection 
areas are Bullitt Neck Point, Cornwallis Neck Marshes, Hog Island Cove, Thoroughfare Island, Chicamuxen Creek 
Marsh, Magnolia Seep, Porter Woods, Rum Point, Stump Neck Beaver Marsh, and West Stump Neck Shoreline. 
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SECTION 3 

Field Activities 
3.1 Field Investigation Details 
Fieldwork for the RI was conducted at Site 66 from September 7 through October 1, 2010, to augment the data 
collected during the 2007 SI to define the nature and extent of potential contaminants in site surface soil, 
subsurface soil, groundwater, sediment, and ash. In addition to the collection of environmental samples, soil 
borings also were advanced to further define the limits of buried waste at the site. Sample locations were chosen 
based on the April 2007 SI results, as well as field conditions observed during the RI field activities. Table 3-1 
provides a summary of the sampling and analysis conducted during the SI and RI. All soil borings were logged for 
stratigraphy. The detailed soil boring logs and monitoring well construction diagrams are included in Appendices A 
and B, respectively. All locations were professionally surveyed by Thoth of Silver Spring, Maryland, following 
sample collection. The complete survey report is found in Appendix C. 

Samples were collected in accordance with the master plans for environmental investigations at NSF-IH 
(TetraTech NUS, 2004) and the standard operating procedures and guidelines in the UFP-SAP (CH2M HILL, 2010), 
except as noted in Section 3.2, Deviations from the Work Plan. All samples were collected using clean, dedicated 
sampling devices, and placed in certified-clean containers provided by the laboratory. Quality assurance/quality 
control (QA/QC) samples were collected, as specified in the UFP-SAP, for each medium. Samples were placed in 
clean coolers and shipped to the laboratories via overnight courier under executed chains-of-custody. All samples 
complied with method holding time requirements. Samples collected for dioxin analysis were sent to Columbia 
Analytical Sevices of Houston, Texas. All other environmental samples were analyzed by Katahdin Analytical 
Services of Scarborough, Maine. Field activities are described in more detail in the following sections. 

3.1.1 Surface Soil Sampling 
A total of 44 surface soil samples were collected throughout Site 66 during the SI and RI field activities. Samples 
were collected from 20 locations during the SI (IS66DP01 through IS66DP10; IS66SO11 through IS66SO17; and 
IS66SO19 through IS66SO21) and 24 locations during the RI (IS66DP22 through IS66DP41 and IS66SO42 through 
IS66SO45). Surface soil sampling locations are shown on Figure 3-1. 

A detailed description of the surface soil samples collected during the SI field activities is presented in the SI 
report (CH2M HILL, 2008). During the RI, surface soil samples were collected from a depth interval of 0 to 0.5 feet 
bgs. Twenty of the samples (IS66SS220001 through IS66SS410001) were collected from co-located 
surface/subsurface soil boring locations (IS66DP22 through IS66DP41)using a two-inch diameter DPT macro-core 
sampler fitted with disposable acetate liners.  The samples were collected from locations outside the site 
boundary to supplement the soil data collected from locations within the site boundary during the SI. The 
remaining four surface soil samples (IS66SO420001 through IS66SO450001) were collected from areas of visible 
waste material at locations IS66SO42 through IS66SO45 using a hand trowel.  All surface soil samples were 
analyzed for TCL VOCs, SVOCs, and pesticides/ PCBs; TAL metals (including mercury and cyanide); and explosives 
(including nitroglycerine, nitroguanidine and perchlorate). In addition, the surface soil samples collected during 
the RI were analyzed for dioxins/furans. 

3.1.2 Subsurface Soil Sampling 
A total of 30 subsurface soil samples were collected throughout the site during the SI and RI field activities. 
Samples were collected from 10 locations during the SI (IS66DP01 through IS66DP10) and 20 locations during the 
RI (IS66DP22 through IS66DP41). Sampling locations are shown on Figure 3-2. 

A detailed description of the subsurface soil samples collected during the SI field activities is presented in the SI 
report (CH2M HILL, 2008). During the RI, a total of 20 subsurface soil samples (IS66SB221112 through 
IS66SB410607) were collected from the co-located surface/subsurface soil boring locations IS66DP22 through 
IS66DP41. The borings were advanced in locations outside the site boundary to supplement the soil data collected 
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from locations within the site boundary during the SI. Samples were collected from the one-foot depth interval 
just above the shallow groundwater and ranged from 6 to 17 feet bgs. All subsurface soil samples were collected 
using a two-inch diameter DPT macro-core sampler fitted with disposable acetate liners.  

All subsurface soil samples were analyzed for TCL VOCs, SVOCs, and pesticides/PCBs; TAL metals (including 
mercury and cyanide); and explosives (including nitroglycerine, nitroguanidine and perchlorate). In addition, the 
subsurface soil samples collected during the RI were analyzed for dioxins/furans. 

3.1.3 Monitoring Well Installation 
Five shallow groundwater-monitoring wells (IS66MW01 through IS66MW05) were installed during the RI at the 
locations shown on Figure 3-3. Monitoring well locations were based on site hydrogeology and in situ 
groundwater analytical results from the SI (CH2M HILL, 2008). Well IS66MW01 was installed both topographically 
and hydrogeologically upgradient of the site boundary. Wells IS66MW02 and IS66MW03 were placed within the 
site boundary, just east of the unnamed stream, which runs southward through the site. Monitoring wells 
IS66MW04 and IS66MW05 were installed approximately 90 feet downgradient of the site boundary, south across 
Olsen Road.  

The monitoring wells were installed within the shallow water-bearing unit, according to guidelines in the UFP-SAP 
(CH2M HILL, 2010). All monitoring well boreholes were first advanced for lithologic characterization, using a two-
inch diameter DPT macro-core sampler. The borings were then over-drilled using a 4.25-inch inner-diameter, 
hollow-stem auger and installed with 2-inch diameter, 0.010-inch slotted well screens (10 feet in length), 
straddling the water table. The screens were then extended to the surface with solid polyvinyl chloride (PVC) riser, 
surrounded with a sand pack, bentonite seal, and a grouted plug. Surface completion consisted of concrete well 
pads, stick-up style steel covers and protective bollards. A well construction summary is provided in Table 3-2. 
Copies of the State of Maryland well completion reports are found in Appendix D. 

Following installation and curing of the grouted plug, the wells were developed by surging and pumping 
approximately three well volumes of groundwater from each well. Groundwater purging continued until fine-
grained material was removed and reasonable stability of field parameters was obtained. All wells were surveyed 
for vertical and horizontal reference. Elevation points surveyed were the top of the PVC well riser, the top of 
protective casing, and the top surface of the concrete pad.  

3.1.4 Groundwater Sampling 
Following an equilibration period of at least two days, groundwater samples (IS66GW010910 through 
IS66GW050910) were collected from the five newly constructed monitoring wells (IS66MW01 through 
IS66MW05). Static groundwater depths were measured from the top of the PVC casing using an electronic water 
level meter graduated in increments of 0.01 foot.  Groundwater elevations are summarized in Table 3-3. 

At each sample location, the field parameters pH, specific conductivity, turbidity, oxidation-reduction potential, 
dissolved oxygen, and temperature were measured using an electronic water–quality meter, equipped with a 
flow-through cell. Groundwater was purged from each monitoring well until field parameters remained stabilized 
for three consecutive readings, as defined in the UFP-SAP (CH2M HILL, 2010). The stabilized water quality 
parameters are shown on Table 3-4. Samples were collected using a peristaltic pump and tubing set at the 
midpoint of each saturated well screen interval.  

Groundwater samples were analyzed for TCL VOCs, SVOCs, and pesticides/PCBs; TAL metals, dissolved metals 
(including cyanide); dioxins/furans; explosives (including nitroglycerine, nitroguanidine and perchlorate); TOC; pH; 
and hardness.  

3.1.5 Sediment Sampling 
A total of 15 sediment samples were collected from the unnamed tributary which runs north to south through the 
site, continuing south toward Site 11 and Mattawoman Creek, during the SI and RI field activities. During the SI, 
co-located surface water and sediment samples were collected from 5 locations (IS66SWSD01 through 
IS66SWSD05) within the site boundary. During the RI, sediment only samples were collected from 6 locations 
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(IS66SD06 through IS66SD11) from the unnamed creek within the current site boundary, and 4 locations 
(IS66SD12 though IS66SD15) from the unnamed creek between the southern boundary of Site 66 and the 
northern boundary of Site 11. All sediment sampling locations are shown on Figure 3-4. 

A detailed description of the sediment samples collected during the SI field activities can be found in the SI report 
(CH2M HILL, 2008). For the RI, sediment samples were collected using dedicated disposable equipment.  

All sediment samples were analyzed for TCL VOCs, SVOCs, and pesticides/PCBs; TAL metals (including cyanide); 
explosives (including nitroglycerine, nitroguanidine, and perchlorate); TOC; pH; and grain size. In addition, the 
sediment samples collected during the RI were analyzed for dioxins/furans. 

3.1.6 Ash Sampling 
A total of 9 samples were collected from the three identified ash piles at Site 66 during the SI and RI field 
activities. During the SI, one ash sample was collected from each of the three ash piles (IS66ASH01 through 
IS66ASH03) and analyzed for dioxins/furans. During the RI, 3 samples were collected from the locations sampled 
during the SI, and 3 additional samples were collected from ash material (IS66AH04 through IS66AH09). Ash 
sample locations are shown on Figure 3-5. 

A detailed description of the ash samples collected during the SI field activities can be found in the SI report 
(CH2M HILL, 2008).  RI samples were collected from a depth of 0 to 0.5 feet bgs using dedicated disposable 
equipment. Samples collected from the locations sampled during the SI were analyzed for TAL metals, including 
cyanide (SI samples were analyzed only for dioxins and furans). The three additional samples (IS66AH07 through 
IS66AH09) were analyzed for dioxins/furans and TAL metals, including cyanide. 

3.1.7 Extent of Fill Material Delineation 
In addition to the soil borings advanced to collect environmental samples, 14 additional DPT soil borings 
(IS66GB01 through IS66GB12, IS66GB14 and IS66GB15) were advanced within and outside the site boundary to 
determine the depth to native soil and delineate the extent of fill material (Figure 3-6). Soils at each location were 
characterized in the field to complete a physical description of subsurface materials, thickness of fill material, and 
stratigraphy based on visual observations (debris, staining, etc.). No analytical samples were collected from these 
soil boring locations. Soil boring logs are included in Appendix A.  

3.1.8 Investigation-derived Waste Management 
Investigation-derived waste (IDW) generated during the RI field activities consisted of soil cuttings, purged 
groundwater, decontamination water, and disposable sampling equipment, such as polyethylene tubing, acetate 
macro-core liners, trowels, etc. All materials were placed in 55-gallon drums in preparation for characterization 
and proper disposal. Samples from both the aqueous (IS66-WW-100110) and solid (IS66-WS-100110) IDW drums 
were submitted for full toxicity characterization leaching procedure, as well as reactivity, corrosivity and 
ignitability analysis. All IDW was reported to be nonhazardous and was disposed offsite at Environmental 
Recovery Corporation of Lancaster, Pennsylvania. 

3.2 Deviations from the Work Plan  
The following deviations occurred: 

1. Several of the proposed sampling locations and wells were adjusted in the field because of their proximity to 
trees, severe sloping, obstruction of the site access road and shallow refusal. Additionally, dense overhead 
vegetation caused interference with GPS and caused the following sampling locations to shift: IS66SD06 
(approximately 50 feet west), IS66DP32 (approximately 50 feet north) and IS66GB06 (approximately 50 feet 
north).  

2. Two of the proposed sediment sampling locations (IS66SD14 and IS66SD15) were located within deep water. 
These locations were shifted approximately 50 feet eastward; sediment samples were collected from shallow 
water areas along the eastern shoreline. 
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IS66DP01 IS66SS010001 4/11/2007 Surface Soil 0-0.5 X X X X X X X

IS66DP02 IS66SS020001 4/11/2007 Surface Soil 0-0.5 X X X X X X X

IS66DP03 IS66SS030001 4/11/2007 Surface Soil 0-0.5 X X X X X X X

IS66DP04 IS66SS040001 4/11/2007 Surface Soil 0-0.5 X X X X X X X

IS66DP05 IS66SS050001 4/11/2007 Surface Soil 0-0.5 X X X X X X X

IS66DP06 IS66SS060001 4/11/2007 Surface Soil 0-0.5 X X X X X X X

IS66DP07 IS66SS070001 4/12/2007 Surface Soil 0-0.5 X X X X X X X

IS66DP08 IS66SS080001 4/11/2007 Surface Soil 0-0.5 X X X X X X X

IS66DP09 IS66SS090001 4/12/2007 Surface Soil 0-0.5 X X X X X X X

IS66DP10 IS66SS100001 4/11/2007 Surface Soil 0-0.5 X X X X X X X

IS66DP22 IS66SS220001 10/1/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP22 IS66SS22P0001 10/1/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP23 IS66SS230001 10/1/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP24 IS66SS240001 10/1/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP25 IS66SS250001 10/1/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP26 IS66SS260001 9/24/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP27 IS66SS270001 9/24/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP28 IS66SS280001 9/23/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP29 IS66SS290001 9/24/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP30 IS66SS300001 9/22/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP31 IS66SS310001 9/23/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP32 IS66SS32P0001 9/29/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP32 IS66SS320001 9/29/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP33 IS66SS330001 9/28/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP34 IS66SS340001 9/28/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP35 IS66SS350001 9/29/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP36 IS66SS360001 9/28/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP37 IS66SS370001 9/28/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP38 IS66SS380001-01 9/22/2010 Surface Soil 0-0.5 X

IS66DP38 IS66SS380001 9/21/2010 Surface Soil 0-0.5 X X X X X X

IS66DP39 IS66SS390001 9/28/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP40 IS66SS400001 9/30/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP41 IS66SS410001 9/30/2010 Surface Soil 0-0.5 X X X X X X X

IS66SO11 IS66SS110001 4/12/2007 Surface Soil 0-0.5 X X X X X X X

IS66SO12 IS66SS120001 4/12/2007 Surface Soil 0-0.5 X X X X X X X

IS66SO13 IS66SS130001 4/12/2007 Surface Soil 0-0.5 X X X X X X X

IS66SO14 IS66SS140001 4/12/2007 Surface Soil 0-0.5 X X X X X X X

IS66SO15 IS66SS150001 4/12/2007 Surface Soil 0-0.5 X X X X X X X

IS66SO15 IS66SS15P0001 4/12/2007 Surface Soil 0-0.5 X X X X X X X

IS66SO16 IS66SS160001 4/12/2007 Surface Soil 0-0.5 X X X X X X X

IS66SO17 IS66SS170001 4/12/2007 Surface Soil 0-0.5 X X X X X X X

IS66SO19 IS66SS190001 4/12/2007 Surface Soil 0-0.5 X X X X X X X

IS66SO19 IS66SS19P0001 4/12/2007 Surface Soil 0-0.5 X X X X X X X

IS66SO20 IS66SS200001 4/12/2007 Surface Soil 0-0.5 X X X X X X X

IS66SO21 IS66SS210001 4/12/2007 Surface Soil 0-0.5 X X X X X X X

IS66SO42 IS66SS42P0001 9/22/2010 Surface Soil 0-0.5 X X X X X X X

IS66SO42 IS66SS420001 9/22/2010 Surface Soil 0-0.5 X X X X X X X

IS66SO43 IS66SS430001 9/22/2010 Surface Soil 0-0.5 X X X X X X X

IS66SO44 IS66SS440001 9/22/2010 Surface Soil 0-0.5 X X X X X X X

IS66SO45 IS66SS450001 9/22/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP01 IS66SB010710 4/11/2007 Subsurface Soil 7-10 X X X X X X X

IS66DP02 IS66SB020205 4/11/2007 Subsurface Soil 2-5 X X X X X X X

IS66DP03 IS66SB030306 4/11/2007 Subsurface Soil 3-6 X X X X X X X

IS66DP04 IS66SB040912 4/11/2007 Subsurface Soil 9-12 X X X X X X X

IS66DP05 IS66SB050812 4/11/2007 Subsurface Soil 8-12 X X X X X X X

IS66DP05 IS66SB05P0812 4/11/2007 Subsurface Soil 8-12 X X X X X X X

IS66DP06 IS66SB061216 4/11/2007 Subsurface Soil 12-16 X X X X X X X

IS66DP07 IS66SB070103 4/12/2007 Subsurface Soil 1-3 X X X X X X X

IS66DP08 IS66SB081014 4/11/2007 Subsurface Soil 10-14 X X X X X X X

IS66DP09 IS66SB090104 4/12/2007 Subsurface Soil 1-4 X X X X X X X

IS66DP10 IS66SB101214 4/11/2007 Subsurface Soil 12-14 X X X X X X X

IS66DP22 IS66SB221112 10/1/2010 Subsurface Soil 11-12 X X X X X X X

IS66DP22 IS66SB22P1112 10/1/2010 Subsurface Soil 11-12 X X X X X X X

IS66DP23 IS66SB231516 10/1/2010 Subsurface Soil 15-16 X X X X X X X

IS66DP24 IS66SB240708 10/1/2010 Subsurface Soil 7-8 X X X X X X X

IS66DP25 IS66SB251011 10/1/2010 Subsurface Soil 10-11 X X X X X X X

IS66DP26 IS66SB260708 9/24/2010 Subsurface Soil 7-8 X X X X X X X

IS66DP27 IS66SB270910 9/24/2010 Subsurface Soil 9-10 X X X X X X X

IS66DP28 IS66SB280607 9/23/2010 Subsurface Soil 6-7 X X X X X X X

IS66DP29 IS66SB291617 9/24/2010 Subsurface Soil 16-17 X X X X X X X

IS66DP30 IS66SB300910 9/22/2010 Subsurface Soil 9-10 X X X X X X X

IS66DP31 IS66SB311415 9/23/2010 Subsurface Soil 14-15 X X X X X X X

IS66DP32 IS66SB320809 9/29/2010 Subsurface Soil 8-9 X X X X X X X

IS66DP32 IS66SB32P0809 9/29/2010 Subsurface Soil 8-9 X X X X X X X

IS66DP33 IS66SB331415 9/28/2010 Subsurface Soil 14-15 X X X X X X X

IS66DP34 IS66SB340809 9/28/2010 Subsurface Soil 8-9 X X X X X X X

IS66DP35 IS66SB351415 9/29/2010 Subsurface Soil 14-15 X X X X X X X

IS66DP36 IS66SB360809 9/28/2010 Subsurface Soil 8-9 X X X X X X X

IS66DP37 IS66SB371314 9/28/2010 Subsurface Soil 13-14 X X X X X X X

IS66DP38 IS66SB381213 9/21/2010 Subsurface Soil 12-13 X X X X X X

IS66DP38 IS66SB381213-01 9/22/2010 Subsurface Soil 12-13 X

IS66DP39 IS66SB391213 9/28/2010 Subsurface Soil 12-13 X X X X X X X

IS66DP40 IS66SB400910 9/30/2010 Subsurface Soil 9-10 X X X X X X X

Analyses

Station ID Sample ID Sample Date Medium
Depth 

(feet bgs)
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Station ID Sample ID Sample Date Medium
Depth 

(feet bgs)

IS66DP41 IS66SB410607 9/30/2010 Subsurface Soil 6-7 X X X X X X X

IS66ASH01 IS66AH01 4/10/2007 Ash 0-0.5 X

IS66ASH02 IS66AH02 4/10/2007 Ash 0-0.5 X

IS66ASH02 IS66AH02P 4/10/2007 Ash 0-0.5 X

IS66ASH03 IS66AH03 4/10/2007 Ash 0-0.5 X

IS66ASH04 IS66AH04P 9/21/2010 Ash 0-0.5 X X

IS66ASH04 IS66AH04 9/21/2010 Ash 0-0.5 X X

IS66ASH05 IS66AH05 9/21/2010 Ash 0-0.5 X X

IS66ASH06 IS66AH06 9/21/2010 Ash 0-0.5 X X

IS66ASH07 IS66AH07 9/21/2010 Ash 0-0.5 X X X

IS66ASH08 IS66AH08 9/21/2010 Ash 0-0.5 X X X

IS66ASH09 IS66AH09 9/21/2010 Ash 0-0.5 X X X

IS66DP01 IS66GW010407 4/11/2007 Groundwater -- X X X X

IS66DP02 IS66GW020407 4/11/2007 Groundwater -- X X X X X

IS66DP02 IS66GW020407P 4/11/2007 Groundwater -- X X X X X

IS66DP03 IS66GW030407 4/11/2007 Groundwater -- X X X X X

IS66DP04 IS66GW040407 4/11/2007 Groundwater -- X X X X X

IS66DP05 IS66GW050407 4/11/2007 Groundwater -- X X X X X

IS66DP06 IS66GW060407 4/11/2007 Groundwater -- X X X X X

IS66DP07 IS66GW070407 4/12/2007 Groundwater -- X X X X X

IS66DP08 IS66GW080407 4/11/2007 Groundwater -- X X X X X

IS66DP09 IS66GW090407 4/12/2007 Groundwater -- X X X X X

IS66DP10 IS66GW100407 4/11/2007 Groundwater -- X

IS66MW01 IS66GW010910 9/29/2010 Groundwater -- X X X X X X X X X X

IS66MW02 IS66GW020910 9/29/2010 Groundwater -- X X X X X X X X X X

IS66MW03 IS66GW03P0910 9/28/2010 Groundwater -- X X X X X X X X X X

IS66MW03 IS66GW030910 9/28/2010 Groundwater -- X X X X X X X X X X

IS66MW04 IS66GW040910 9/28/2010 Groundwater -- X X X X X X X X X X

IS66MW05 IS66GW050910 9/27/2010 Groundwater -- X X X X X X X X X X

IS66SWSD01 IS66SW01 4/12/2007 Surface Water -- X X X X X X X X

IS66SWSD02 IS66SW02 4/10/2007 Surface Water -- X X X X X X X X

IS66SWSD03 IS66SW03 4/10/2007 Surface Water -- X X X X X X X X

IS66SWSD03 IS66SW03P 4/10/2007 Surface Water -- X X X X X X X X

IS66SWSD04 IS66SW04 4/10/2007 Surface Water -- X X X X X X X X

IS66SWSD05 IS66SW05 4/10/2007 Surface Water -- X X X X X X X X

IS66SD06 IS66SD06P 10/1/2010 Sediment 0-0.5 X X X X X X X X X X

IS66SD06 IS66SD06 10/1/2010 Sediment 0-0.5 X X X X X X X X X X

IS66SD07 IS66SD07 10/1/2010 Sediment 0-0.5 X X X X X X X X X X

IS66SD08 IS66SD08 10/1/2010 Sediment 0-0.5 X X X X X X X X X X

IS66SD09 IS66SD09 10/1/2010 Sediment 0-0.5 X X X X X X X X X X

IS66SD10 IS66SD10 10/1/2010 Sediment 0-0.5 X X X X X X X X X X

IS66SD11 IS66SD11 10/1/2010 Sediment 0-0.5 X X X X X X X X X X

IS66SD12 IS66SD12 10/1/2010 Sediment 0-0.5 X X X X X X X X X X

IS66SD13 IS66SD13 10/1/2010 Sediment 0-0.5 X X X X X X X X X X

IS66SD14 IS66SD14 9/30/2010 Sediment 0-0.5 X X X X X X X X X X

IS66SD15 IS66SD15 9/30/2010 Sediment 0-0.5 X X X X X X X X X X

IS66SWSD01 IS66SD01 4/12/2007 Sediment 0-0.5 X X X X X X X

IS66SWSD02 IS66SD02 4/10/2007 Sediment 0-0.5 X X X X X X X

IS66SWSD02 IS66SD02P 4/10/2007 Sediment 0-0.5 X X X X X X X

IS66SWSD03 IS66SD03 4/10/2007 Sediment 0-0.5 X X X X X X X

IS66SWSD04 IS66SD04 4/10/2007 Sediment 0-0.5 X X X X X X X

IS66SWSD05 IS66SD05 4/10/2007 Sediment 0-0.5 X X X X X X X

IS66IDW IS66-WW-100110 10/1/2010 IDW -- X

IS66IDW IS66-WS-100110 10/1/2010 IDW -- X

ISIDW IS66IS041207 4/12/2007 IDW -- X

ISIDW IS66IW041707 4/17/2007 IDW -- X

IH-QC IS66EB01-041007 4/10/2007 QC -- X X X X X X X

IH-QC IS66EB02-041007 4/10/2007 QC -- X X X X X X

IH-QC IS66EB03-041007 4/10/2007 QC -- X

IH-QC IS66FB041007 4/10/2007 QC -- X X X X X X X

IH-QC IS66TB041007 4/10/2007 QC -- X

IH-QC IS66EB01-041107 4/11/2007 QC -- X X X X X X X

IH-QC IS66EB02-041107 4/11/2007 QC -- X X X X X X

IH-QC IS66TB041107 4/11/2007 QC -- X

IH-QC IS66TB041207 4/12/2007 QC -- X

IH-QC IS66EB01-041207 4/12/2007 QC -- X X X X X X

IH-QC IS66TB041307 4/13/2007 QC -- X

IH-QC IS66TB041607 4/16/2007 QC -- X

IH-QC IS66FB041707 4/17/2007 QC -- X X X X X X

IH-QC IS66TB041707 4/17/2007 QC -- X

IS66-QC IS66EB02-092110 9/21/2010 QC -- X X

IS66-QC IS66EB01-092110 9/21/2010 QC -- X X X X X X X

IS66-QC IS66EB092210 9/22/2010 QC -- X X X X X X X

IS66-QC IS66FB092210 9/22/2010 QC -- X X X X X X X

IS66-QC IS66TB092210 9/22/2010 QC -- X

IS66-QC IS66EB092310 9/23/2010 QC -- X X X X X X X

IS66-QC IS66TB092310 9/23/2010 QC -- X

IS66-QC IS66EB092410 9/24/2010 QC -- X X X X X X X

IS66-QC IS66TB092410 9/24/2010 QC -- X

IS66-QC IS66FB092710 9/27/2010 QC -- X X X X X X

IS66-QC IS66FB092710 9/27/2010 QC -- X X X X X X X X

IS66-QC IS66TB092710 9/27/2010 QC -- X

IS66-QC IS66EB092710 9/27/2010 QC -- X X X X X X X

IS66-QC IS66EB01-092810 9/28/2010 QC -- X X X X X X X

IS66-QC IS66TB092810 9/28/2010 QC -- X

IS66-QC IS66EB02-092810 9/28/2010 QC -- X X X X X X X

IS66-QC IS66EB01-092910 9/29/2010 QC -- X X X X X X X

IS66-QC IS66EB02-092910 9/29/2010 QC -- X X X X X X X

IS66-QC IS66TB092910 9/29/2010 QC -- X
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IS66-QC IS66EB02-093010 9/30/2010 QC -- X X X X X X X

IS66-QC IS66TB01-093010 9/30/2010 QC -- X

IS66-QC IS66TB02-093010 9/30/2010 QC -- X

IS66-QC IS66EB01-093010 9/30/2010 QC -- X X X X X X X

IS66-QC IS66TB02-100110 10/1/2010 QC -- X

IS66-QC IS66EB01-100110 10/1/2010 QC -- X

IS66-QC IS66EB02-100110 10/1/2010 QC -- X X X X X X X X
IS66-QC IS66TB01-100110 10/1/2010 QC -- X

Sample IDs containing "P" are duplicate samples.

bgs - below ground surface

QC - quality control

IDW - investigation-derived waste

VOCs - volatile organic compounds

SVOCs - semivolatile organic compounds

PCBs - polychlorinated biphenyls

TOC - total organic carbon

TCLP - Toxicity Characteristic Leaching Procedure

RCI - reactivity, corrosivity, ignitability

Groundwater samples collected from stations DP01 through DP10 are in situ groundwater samples used only for characterization purposes in the SI; they are not evaluated in the RI.
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Ground 
Elevation

Top of Casing 
Elevation

(ft. amsl) (ft. amsl)
IS66MW01 9/22/2010 2 20 10 20 10 30.46 33.31

IS66MW02 9/10/2010 2 20 10 20 10 16.41 18.97

IS66MW03 9/20/2010 2 20 10 20 10 19.68 22.48

IS66MW04 9/8/2010 2 24 14 24 14 11.94 14.95

IS66MW05 9/9/2010 2 32 22 32 22 12.2 14.98

in. —inches

ft.— feet

bgs—below ground surface

amsl—above mean sea level

TABLE 3-2

Summary of Monitoring Well Construction

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Well ID Date of Construction Well Diameter 
(in.)

Total Depth (ft 
bgs)

Top of Screen 
(ft. bgs)

Bottom of 
Screen (ft. bgs)

Depth of Surface 
Casing (ft. bgs)
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TABLE 3-3

Groundwater Elevation Summary - September 2010

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

IS66MW01 30.46 33.31 9.89 7.04 23.96 9/29/2010

IS66MW02 16.41 18.97 7.96 5.40 10.60 9/29/2010

IS66MW03 19.68 22.48 13.68 10.88 10.12 9/28/2010

IS66MW04 11.94 14.95 12.43 9.42 3.58 9/28/2010

IS66MW05 12.2 14.98 11.05 8.27 5.73 9/27/2010

bgs—below ground surface

amsl—above mean sea level

btoc—below top of casing

DateWell ID Ground Elevation 
(ft. amsl)

Top of Casing 
Elevation (ft. 

amsl)

Depth to 
Groundwater (ft. 

btoc)

Depth to 
Groundwater (ft. 

bgs)

Groundwater 
Elevation (ft. 

amsl)

in. —inches

ft.— feet
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TABLE 3-4

Monitoring Well Water Quality Parameters - September 2010

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Well Date pH Conductivity 
(mS/cm)

Turbidity 
(NTU)

Dissolved Oxygen 
(mg/L)

Temperature 
(°C)

Redox Potential 
(mV)

IS66MW01 9/29/2010 4.72 0.129 167 4.57 18.02 264

IS66MW02 9/29/2010 5.41 0.129 217 2.34 17.3 -34

IS66MW03 9/28/2010 5.88 0.898 145 4.38 19.69 -134

IS66MW04 9/28/2010 5.06 0.537 105 5.23 20.54 174

IS66MW05 9/27/2010 5.04 0.333 37.2 8.2 18.09 99

mg/L—milligrams per liter.

mS/cm—millisiemens per centimeter.

mV—millivolts.

NTU—nephelometric turbidity units.
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SI Sample Locations
!. Co-located Surface/Subsurface Soil/In Situ Groundwater Sample
!( Surface Soil Sample

RI Sample Locations
!. Co-located Surface/Subsurface Soil Sample
!( Surface Soil Sample

! Site-Specific Background Sample

Figure 3-1
Surface Soil Sampling Locations

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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SI Sample Locations
!. Co-located Surface/Subsurface Soil/In Situ Groundwater Sample

RI Sample Locations
!. Co-located Surface/Subsurface Soil Sample

! Site-Specific Background Sample

Figure 3-2
Subsurface Soil Sampling Locations

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland



!+U

+U

+U

+U
+U

45 40

40

30

35

35

50

30

25

35

35

25

30

30

30

40

50

35

20

35

40

20

30

50

55

50

40

30

35

20

15

40

35

45

15

30

45

30

10

35

20

5

30

55

40

25
45

10

30

35

40

35

35

35

35

15

35

30

30

25

35

50

40

35

45

50

15

50

10

15

45

45

50

50

45

35

40

45

20

30

15

25

50

35

30

40

15

15

10

30

10

35

5

25

15

50

50

5

30

45

15

10

45

40

15

25

45

25

40

15

30

35

35

35

35
35

10

25

40

20

30

10

30

30

25

15

5

15

10

15

35

10

30

25

20

20

25

35

30

20

1440

IS66MW01

IS66MW02

IS66MW03

IS66MW04
IS66MW05

Six Chimneys Court

O
ve

n
s 

W
ay

F
in

e 
G

rind 
W

ay

Olsen Road

W
. C

af
f e

e 
R

o
ad

N. Greenslade Road

Ovens Place

A
ss

em
bl

y 
Cou

rt

S. Greenslade Road

H
el

lw
eg 

R
oa

d

Johnson Road
Vo

eg
el

i R
oa

d

Incenerator Place

M
erc e

r 
R

o
a d

E
. C

af
fe

e 
R

oa
d

M
ar

shland Co ur
t

W
. C

a
ffe

e 
R

o
ad

/
0 18090

Feet

Legend

Site Boundary (Approx. Limit of Visible Waste Material)
Ash Pile
Roads
Buildings
Surface Waterbodies
Surface Water
5 Foot Elevation Contour
1 Foot Elevation Contour

VBO  \\NORTHEND\PROJ\USNAVFACENGCOM\359525INDIANHEAD\MAPFILES\386329_SITE66_RI\FIGURE 3-3 - GROUNDWATER MONITORING LOCATIONS.MXD  BHATHAWA 7/13/2011 1:40:41 PM

RI Sample Locations
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Figure 3-3
Groundwater Monitoring Well Locations

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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SI Sample Locations
#* Ash Sample

RI Sample Locations
#* Ash Sample

Figure 3-5
Ash Sampling Locations

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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Figure 3-6
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SECTION 4 

Investigation Findings 
4.1 Introduction 
This section presents the nature and extent of contamination found at Site 66 based on sampling activities and 
data analyses from both the SI and RI field events. Since this RI is intended to supplement the findings of the SI, 
the analytical results from both events have been combined into one data set for each of the following media 
types: surface soil, subsurface soil, groundwater from monitoring wells, sediment, and ash. Surface water at the 
site was eliminated from further analysis, based on the results of human health and ecological risk screening 
conducted as part of the SI, and is not discussed further in this RI report. In addition, the in-situ groundwater 
samples collected during the SI are not included in this RI report, since these samples were used solely for 
screening purposes during the SI. A description of the stratigraphy at the site and a discussion of analytical results 
for each media type are provided below.  

4.2 Data Management and Evaluation 
The data quality was evaluated to assess the usability of the analytical results. The analytical data quality is 
dependent on laboratory performance, matrix interference, ambient laboratory and field conditions, and field 
sampling technique. Data quality is used to assess whether the project’s data quality objectives were met. The 
data quality assessment comprised reviewing the results of the laboratory QC review, the data validation reports, 
and the data validation qualifiers applied to the data. 

4.2.1 Laboratory Quality Control Review 
Prior to the release of the analytical results, the laboratory reviewed the sample and QC data to verify sample 
identity, instrument calibration, detection limits, dilution factors, numerical computations, accuracy of 
transcriptions, and chemical interpretations. Additionally, the QC data were reduced and the results were 
reviewed to ascertain whether they were within the laboratory-defined limits for accuracy and precision. 
Nonconforming results were identified and were discussed in the data package cover letter and associated case 
narrative. 

4.2.2 Data Validation 
The management and tracking of data from the time of field collection to receipt of validated electronic analytical 
results are of primary importance because these activities determine the overall quality of the analytical results. 
Field samples and their corresponding analytical tests were recorded on chain-of-custody forms. Chain-of-custody 
entries were checked against the SI and RI work plans. In addition, a check was made to ensure that the proper 
number and types of QA/QC samples were collected for each media. QA/QC samples were comprised of field 
blanks, equipment blanks, trip blanks, duplicate samples, matrix spike/matrix spike duplicates, and laboratory 
blanks. 

The samples collected during the SI and RI were analyzed for various groups of parameters. Analytical data 
reports for these samples were submitted for data validation. Data reports were submitted in hard copy and 
electronic versions. Procedures used for the validation process were Region III Modifications to National 
Functional Guidelines for Organic Data Review Multi-media, Multi-concentration (USEPA Region III, 1994a), and 
Region III Modifications to Laboratory Data Validation Functional Guidelines for Evaluating Inorganics Analyses 
(USEPA Region III, 1993a). These steps (data validation and electronic data handling) serve to reduce inherent 
uncertainties associated with data authenticity and usability. The complete data validation report for the RI data 
can be found in Appendix E. Details of the SI data validation can be found in the SI report (CH2M HILL, 2008). 

4.2.3 Data Quality Evaluation 
CH2M HILL conducted a data quality evaluation, which consisted of reviewing the analytical data for systematic 
errors. An evaluation of the data quality is made based on the number of, severity of, and distribution of data 
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qualifiers. Though the “J,” “K,” “L,” “UJ,” and “UL” qualifiers indicate that the data values are estimated, they can 
indicate the presence of a quality control issue and are considered usable by risk assessors when determining risk 
to human health and the environment. The following is a brief interpretation of the data validation qualifiers, 
which have been identified. 

 Data qualified with a “B” indicate that the analyte has not been detected above the level reported in a field, 
equipment, or trip blank, or in a laboratory QA/QC sample. The concentration of a “B-qualified” result is less 
than 5 times the concentration of the constituent (10 times for common lab contaminants) for an associated 
QA/QC result. If the sample concentration is less than 5 times (10 times for common lab contaminants) the 
associated blank concentration, the conclusion is that the parameter was not detected. 

 Data qualified with a “J” indicate that the analyte was positively identified, but the concentration value was 
either measured below the contract-required quantification limit or contract-required detection limit, or 
estimated due to QA/QC deficiencies. The vast majority of the “J” qualifiers are present because the analyte 
concentration is between the method detection limit and the instrument reporting limit. 

 Data qualified with a “K” indicate that the analyte was positively identified, but the reported value may be 
biased high. Therefore, the actual value may be lower. 

 Data qualified with a “L” indicate that the analyte was positively identified, but the reported value may be 
biased low. Therefore, the actual value may be higher. 

 Data qualified with an “R” indicate an unreliable result. The analyte may or may not be present in the sample 
and the result is rejected. All rejected data were excluded from the RI evaluation and risk assessments.  

 For the SI data set, only 0.13 percent of the data were “R”-qualified 

 For the RI data set, only 0.51 percent of the data were “R”-qualified 

 For the combined SI/RI data set, this resulted in 99.64 percent complete and useable data. 

 Data qualified with a “U” indicate that the analyte was not detected. The associated concentration value 
indicates the approximate sample concentration necessary to be detected. 

 Data qualified with an “X” indicate the estimated maximum possible concentration that may be present in the 
sample. “X-qualified” results pertain to dioxin analysis only. 

 Data qualified with a “UJ” indicate that the analyte was not detected, but the laboratory quantitation limit 
may be inaccurate. Therefore, the reported value is estimated due to QA/QC deficiencies. 

 Data qualified with a “UL” indicate that the analyte was not detected, but the laboratory quantitation limit is 
probably higher. Therefore, the reported value is estimated due to QA/QC deficiencies. 

With the exception of the “R” qualified results (and with caution regarding the “B” qualified results), the RI and SI 
data for Site 66 are of sufficient quality to support risk and site assessment. The data quality objectives for this 
project were to collect data of adequate quality to perform human health and ecological risk assessments, and to 
define the nature and extent of contamination of the site. In this case, data quality did not hinder any of these 
objectives and therefore, met the data quality objectives for the project.  

4.3 Extent of Fill Material Delineation 
As part of the SI, a site boundary survey was conducted to define the limits of surficial and/or partially buried 
visible debris and ash piles. The site boundary was observed to be narrow at the northern end of the site and 
wider at the southern end. Likewise, a limited understanding of the approximate limit of fill material was also 
gained by collecting subsurface soil samples at 10 locations (IS66DP01 through IS66DP10). Fill material, which 
consists of yellowish brown to grayish brown sand, silt, and clay mixed with varying amounts of debris (concrete, 
brick, gravel, cinder, charred wood, pieces of wood, and ash), was determined to predominantly exist near the 
central portion of the site.  
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During the RI, the lateral extent of subsurface fill material and ash was further delineated, based on stratigraphic 
data obtained during subsurface soil sampling, installation of groundwater monitoring wells, and advancement of 
additional stratigraphic soil borings at locations IS66GB01 through IS66GB12, IS66GB14 and IS66GB15. Visual 
observations confirm that the extent of subsurface fill material is generally consistent with the findings of the SI 
and is horizontally limited to the central portion of the site; no fill material was observed in the soil borings 
outside the approximate limit of buried fill material shown on Figure 4-1, with the exception of two areas south of 
Olsen Road. Subsurface fill material and ash were observed in two locations during the installation of 
downgradient monitoring wells: IS66DP41/IS66MW04, located southwest of Site 66, and IS66DP40/IS66MW05, 
located southeast of Site 66. The lateral extent of the fill material in these two areas was not delineated during 
the RI field activities.  

The depth of buried fill material and ash was also delineated during the RI. At the deepest location (IS66GB07, 
located in the central portion of the site), fill material was observed extending up to 20.5 feet bgs; no buried fill 
material was observed at locations further to the north (IS66DP02 and IS66GB03) and south (IS66GB14) 
(Figure 4-2). Fill material was also found to sporadically exist at depths of up to 9 feet bgs at IS66DP03, IS66MW02 
and IS66GB10. Cross-section lines are shown on Figure 4-2. Cross-section diagrams of the subsurface are shown 
on Figure 4-2a through Figure 4-2d. 

Though fill material and ash were observed at multiple locations throughout the central portion of the site, 
surface and subsurface observations suggest that greater volumes this material are likely to exist along the 
northern and southwestern banks of the unnamed stream in the central portion of the site, as well as within 
depressions in the original surface topography. Given that fill material was observed in site soil borings at various 
depths up to 20.5 feet bgs, it is unlikely fill was placed at the site in a uniform manner. Rather these observations 
suggest that historically low areas throughout the site were filled, and many of the remaining areas were re-
graded during onsite activities. 

4.4 Grain-Size Distribution and Total Organic Carbon Content 
Grain size distribution results for the sediment samples collected in 2010 for the RI are shown in Table 4-1. Grain 
size was not analyzed for the sediment samples collected in 2007 to support the SI. TOC results are presented for 
all the sediment samples.  The amount of TOC in the sediment samples generally correlates well with the 
percentage fines (silt and clay) in the samples.  Higher amounts of fines and TOC are generally indicative of 
depositional, low-energy areas in stream systems.  Conversely, low amounts of fines and TOC are generally 
indicative of higher energy areas that may be scoured in streams.  Many contaminants also correlate well with 
higher TOC areas where they accumulate through sediment transport and adsorption to fines and organic matter 
in the sediment. 

The grain size results show a general trend of increasing fines and TOC with distance downstream, particularly 
downstream of Olsen Road.  These results agree with site observations that the stream habitat upstream of Olsen 
Road is dominated by a sand substrate and downstream of Olsen Road the substrate is dominated by fines with 
abundant organic matter.  

The sediment samples upstream of Olsen Road show the percent of fines to range from about 9 to 39 percent, 
whereas the percent fines in the samples downstream of Olsen Road range from about 16 to 68 percent. With 
respect to the fractions coarser than the fines (clay and silt), the percentages vary as shown on Table 4-1. The 
sediment within the site itself is dominated by fine sand with the amount ranging from about 52 to 88 percent. 
The sample with the least sand (52.2 percent) and least fines (38.4 percent) was sample IS66SD08, which was 
collected in the small pond in the northern part of the site. The samples containing the most fines were the three 
samples collected the farthest downstream (IS66SD13, IS66SD14, and IS66SD15), all with percent fines greater 
than about 57 percent. 

4.5 Nature and Extent of Contamination 
To streamline the nature and extent evaluation and focus it on areas of potential concern to human and 
ecological receptors, the following discussion is based on analytical results; constituents of potential concern 
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(COPCs) identified for hypothetical residential exposures to surface and subsurface soil, groundwater, sediment, 
and ash from the HHRA (Section 6); and COPCs identified for surface soil, groundwater, sediment, and ash in the 
SERA (Section 7). COPCs were identified by comparison of site analytical data to screening criteria considered 
protective of human receptors (Section 6.2.4) and ecological receptors (Section 7.5). Table 4-2 shows a summary 
of the COPCs identified for each medium. Those COPCs that exceed their respective screening criteria are 
discussed in the sections below. 

Site-specific background samples also were considered in the evaluation of nature and extent of contamination 
(Table 4-3). These background samples were chosen from the SI and RI data set, based on their locations 
topographically upgradient of the site and outside the limits of visible waste material and fill material (Figure 3-1). 
These background samples were used to better differentiate between site-related and possible 
anthropogenic/non-site-related conditions.  

Although the lateral extent of buried fill material was not fully delineated during the RI (specifically, in the vicinity 
of the two downgradient monitoring wells as described in Section 4.3), the nature and extent of contamination in 
site media have been adequately characterized to develop human health and ecological risk assessments for the 
site.  

4.5.1 Surface Soil 
COPCs were identified for the SVOCs, pesticides, dioxins/furans, explosives, and metals constituents detected in 
surface soil (Table 4-2). Due to their topographically upgradient locations, IS66DP01, IS66DP10, IS66DP24, 
IS66DP26, IS66DP29 and IS66DP30 (Figure 3-1) were considered site-specific background sampling locations for 
surface soil. A summary of the detected constituents in surface soil is presented in Table 4-4. Raw analytical data 
are included in Appendix F. The following sections present a discussion of surface soil COPCs.  

SVOCs 
Of the 27 SVOCs detected in surface soil samples, 12 SVOCs (benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, dibenzofuran, fluoranthene, 
indeno(1,2,3-cd)pyrene, naphthalene, pyrene, and atrazine) were retained by the HHRA and SERA as COPCs. 
Screening criteria for these COPCs were exceeded at 27 of 44 sample locations. The highest concentrations for 
each of the SVOC COPCs were found in the sample collected from IS66SO15, which is located in the southern 
portion of the site within the area of fill material. SVOC COPCs appear to be randomly distributed throughout the 
site, including site-specific background locations. In general, the highest concentrations of these constituents are 
located in the central portion of the site, within the limit of fill material. Figure 4-3 shows the distribution of the 
SVOC COPCs that exceed HHRA and/or SERA screening criteria in surface soil. 

Pesticides and PCBs 
No PCBs were detected in the surface soil. Of the 20 pesticides detected in surface soil, only dieldrin was retained 
by the HHRA as a COPC. No pesticides in the surface soil were identified as COPCs by the SERA. Dieldrin only 
exceeded screening criteria at two sample locations: IS66SO15 in the southern portion of the site within the limit 
of buried fill material, and IS66DP41, south of the site across Olsen Road. Figure 4-4 shows the distribution of the 
dieldrin exceedences. 

Dioxins and Furans 
Although 25 dioxin and furan compounds were detected in surface soil, a total dioxin equivalent concentration 
(TEQ) approach was used to determine COPCs for the HHRA (Section 6.3.3.2) and SERA (Section 7.2.3.2). Based on 
this TEQ approach, screening criteria were exceeded at two surface soil sample locations (IS66DP32, located 
upgradient and outside the eastern site boundary, and IS66DP39, located upgradient and outside the western site 
boundary). Figure 4-5 shows the locations of these exceedences. 

Explosives 
Of the two explosives constituents (perchlorate and nitroglycerin) detected in surface soil, only nitroglycerin was 
retained by the HHRA as a COPC. No explosives were identified as COPCs in surface soil by the SERA. Nitroglycerin 
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only exceeded screening criteria at one sample location, IS66DP31, located upgradient of the site to the west 
(Figure 4-6). 

Metals 
Of the 23 metals plus cyanide detected in surface soil, 8 metals (aluminum, arsenic, chromium, cobalt, iron, 
manganese, mercury, and vanadium) and cyanide were retained by the HHRA and SERA as COPCs for surface soil. 
Screening criteria for these COPCs were exceeded at all sample locations, including background sample locations; 
only mercury and cyanide did not exceed COPCs in the background samples. COPCs appear to be randomly 
distributed throughout the site, and the highest concentrations of these constituents generally are located in the 
central portion of the site, within the limit of buried fill material. Figure 4-7 shows the distribution of all the 
metals COPCs that exceed HHRA and/or SERA screening criteria in surface soil.  

4.5.2 Combined Surface and Subsurface Soil 
The HHRA assumes that, for potential future uses of the site, the subsurface soil will be excavated and placed on 
the ground surface. Therefore, future exposure to soil includes exposure to combined surface and subsurface soil. 
No COPCs were retained for subsurface soil in the SERA. 

COPCs were identified for SVOCs, pesticides, dioxins/furans, explosives, and metals constituents detected in the 
combined surface and subsurface soil at the site (Table 4-2). Due to their topographically upgradient locations, 
IS66DP01, IS66DP10, IS66DP24, IS66DP26, IS66DP29 and IS66DP30 (Figure 3-1) were considered site-specific 
background sampling locations. A summary of the detected constituents in surface soil and subsurface soil are 
presented Tables 4-4 and 4-5, respectively. Raw analytical data are included in Appendix F. The following sections 
present a discussion of COPCs in combined surface and subsurface soil. 

SVOCs 
Eleven SVOCs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 
dibenz(a,h)anthracene, dibenzofuran, fluoranthene, indeno(1,2,3-cd)pyrene, naphthalene, and pyrene) were 
retained by the HHRA as COPCs for combined surface and subsurface soil. Screening criteria for these COPCs were 
exceeded at 29 of 44 sample locations. The highest concentrations of the COPCs except naphthalene were 
detected in the sample collected from IS66DP07, located outside the southern site boundary adjacent to Olsen 
Road. The highest concentration of naphthalene was detected in the sample collected from IS66DP41, located 
south of the site across Olsen Road. COPCs appear to be randomly distributed throughout the site; however, the 
highest concentrations of these constituents generally are located in the central portion of the site, within the 
limit of fill material. Figure 4-8 shows the distribution of the SVOC COPCs that exceed HHRA screening criteria in 
combined surface and subsurface soil. 

Pesticides and PCBs 
No PCBs were detected in combined surface and subsurface soil. Of the 16 pesticides detected in combined surface 
and subsurface soil, three pesticides (dieldrin, heptachlor epoxide and 4,4’-dichlorodiphenyldichloroethane [DDD]) 
were retained by the HHRA as COPCs. Dieldrin exceeded screening criteria at sample location IS66DP04, located in 
the central portion of the site within the limit of fill material. Heptachlor epoxide and 4,4’-DDD exceeded 
screening criteria at sample location ISD66SO15, located along the southern limit of fill material at the site. Figure 
4-9 shows the distribution of the pesticides in the combined surface and subsurface soil that exceeded screening 
criteria. 

Dioxins and Furans 
Although 25 dioxin and furan compounds were detected in combined surface and subsurface soil, a TEQ approach 
was used to determine COPCs for the HHRA (Section 6.3.3.2). Based on this TEQ approach, screening criteria were 
exceeded at 3 locations: IS66DP32, located upgradient of the site outside the eastern site boundary; IS66DP32, 
located upgradient and outside the eastern site boundary; and IS66DP39, located upgradient and outside the 
western site boundary.  Figure 4-10 shows the locations of these exceedences. 
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Explosives 
Of the two explosives constituents (perchlorate and nitroglycerin) detected in the combined surface and 
subsurface soil, only nitroglycerin was retained by the HHRA as a COPC. Nitroglycerin only exceeded screening 
criteria at one sample location, IS66DP31, located upgradient of the site to the west (Figure 4-11). 

Metals 
Nine of the metals detected in the combined surface and subsurface soil were retained by the HHRA as COPCs 
(aluminum, arsenic, chromium, cobalt, iron, lead, manganese, mercury and vanadium). Screening criteria for 
these COPCs were exceeded at all sample locations, including background sample locations. Only lead and 
mercury did not exceed screening criteria in the background samples; lead exceeded screening criteria in one 
sample location (IS66DP05, located in the eastern portion of the buried fill material) and mercury exceeded 
screening criteria in one sample location (IS66SO20, located in the eastern portion of the buried fill material). 
Other COPCs appear to be randomly distributed throughout the site, and the highest concentrations of these 
constituents generally are located in the central portion of the site, within the limit of buried fill material. 
Figure 4-12 shows the distribution of the metals COPCs that exceed HHRA screening criteria for combined surface 
and subsurface soil at the site.  

4.5.3 Groundwater 
COPCs were identified for SVOCs, pesticides, and metals (total and dissolved) constituents detected in 
groundwater (Table 4-2). Monitoring well IS66MW01, which is situated both topographically and 
hydrogeologically upgradient of the site boundary, was considered to be suitable for use as a site-specific 
background sampling location for groundwater (Figure 3-3). Perchlorate was detected at an elevated 
concentration (3,600 ug/L, compared to HHRA screening criteria of 2.6 ug/L) in the upgradient monitoring well 
IS66MW01. Perchlorate concentrations did not exceed screening criteria in any of the site monitoring well 
groundwater samples; therefore, this constituent was not retained as a COPC, is not considered site-related, and 
is not discussed further below. A summary of the detected constituents in groundwater is presented Table 4-6. 
Raw analytical data are included in Appendix F. The following sections present a discussion of groundwater 
COPCs. 

SVOCs 
Of the 4 SVOCs detected in groundwater, only naphthalene was retained by the HHRA as a COPC. No SVOCs were 
retained by the SERA as COPCs. Naphthalene only exceeded screening criteria at one location (IS66MW03), in the 
central portion of the site (Figure 4-13). 

Pesticides and PCBs 
No PCBs were detected in the groundwater samples. Of the 6 pesticides detected in groundwater, only heptachlor 
was retained by the HHRA as a COPC. No pesticides or PCBs were identified as COPCs by the SERA for 
groundwater. Heptachlor only exceeded screening criteria at one monitoring well, IS66MW04, located 
downgradient of the site across Olsen Road (Figure 4-14). 

Metals 
 Of the detected metals in groundwater, four total metals (arsenic, cobalt, iron, and manganese) were retained 

by the HHRA as COPCs and three dissolved metals (barium, iron, and manganese) were retained by the SERA 
as COPCs. The highest concentrations of arsenic, barium, and iron were found in monitoring well IS66MW03, 
located within the site boundary. The highest concentrations of cobalt were found in monitoring well 
IS66MW04 and the highest concentrations of manganese were found in monitoring well IS66MW05, both 
located downgradient of the site. Figure 4-15 shows the distribution of the metals COPCs that exceed HHRA 
and/or SERA screening criteria in groundwater. 

4.5.4 Sediment 
COPCs were identified for SVOCs, pesticides/PCBs, and metals constituents detected in sediment (Table 4-2). 
Sampling location IS66SWSD01, which is situated topographically upgradient of the site boundary, was considered 
a site-specific background sampling location for sediment (Figure 3-4). A summary of the detected constituents in 
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sediment is presented in Table 4-7. Raw analytical data are included in Appendix F. The following sections present 
a discussion of sediment COPCs.  

SVOCs 
Of the 27 SVOCs detected in sediment samples, 13 SVOCs (anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, 
fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene and pyrene) were retained by the HHRA and SERA 
as COPCs. Screening criteria for these COPCs were exceeded at 11 of 15 sample locations. The highest 
concentrations for each of the SVOC COPCs were found in the samples collected from sampling locations 
IS66SWSD05 (the most downgradient sediment sample within the site boundary) and IS66SD12 (located 
downgradient of Site 66). No SVOC COPCs exceeding screening criteria were identified at IS66SD06, IS66SD07 or in 
the site-specific background location, IS66SWSD01. Figure 4-16 shows the distribution of the SVOC COPCs that 
exceed HHRA and/or SERA screening criteria in sediment.  

Pesticides and PCBs 
Of the 14 pesticide/PCB constituents detected in sediment, one PCB (Aroclor 1254) and four pesticides (4,4’-DDT, 
4,4’-DDE, and 4,4’-DDD) were retained by the SERA as COPCs. No pesticides or PCBs in sediment were identified 
as COPCs by the HHRA. The highest concentration of 4,4’-DDD was found in the site-specific background sediment 
sample (IS66SWSD01). The highest concentrations of the other COPCs were found in sample locations IS66SD08, a 
ponded area within the site boundary, and IS66SD14, located downgradient of Site 66, near Site 11. Figure 4-17 
shows the distribution of the pesticide and PCB COPCs that exceeded SERA screening criteria in sediment.  

Metals 
 Of the 23 metals plus cyanide detected in sediment, 6 metals (arsenic, chromium, cobalt, lead, mercury and 

silver) and cyanide were identified by the HHRA and SERA as COPCs. Screening criteria for these COPCs were 
exceeded at all sample locations except for the site-specific background sample location (IS6SWSD01). The 
highest concentrations of arsenic, chromium, cobalt, cyanide, and lead were found in samples collected from 
the central portion of Site 66; the highest concentrations of mercury and silver were found in the most 
downgradient samples collected near Site 11. Figure 4-18 shows the distribution of the metals COPCs that 
exceed HHRA and/or SERA screening criteria in sediment. 

4.5.5 Ash 
 For ash, only metals were identified as COPCs by the HHRA and SERA (Table 4-2). A summary of the detected 

constituents in ash is presented in Table 4-8. Raw analytical data are included in Appendix F.  

 Of the 23 metals detected in the ash samples, 10 metals (aluminum, arsenic, chromium, cobalt, iron, 
manganese, mercury, selenium, thallium, and vanadium) were retained by the HHRA and SERA as COPCs. 
COPCs appear to be randomly distributed throughout the ash piles on site. Figure 4-19 shows the distribution 
of all the metals COPCs that exceed HHRA and/or SERA screening criteria in the ash samples. 
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Station ID

Sample ID

Sample Date

Chemical Name

Wet Chemistry

Total organic carbon (TOC) (mg/kg) 16,000 3,300 16,000 51,000 2,400 34,000 18,000 18,000 63,000 130,000 56,000 11,800 J 98,600 J 94,100 J 146,000 J 145,000 J 26,500 J

Grain Size

Gravel (%) 0 0 0.3 0.8 0 0 1.3 0 0 0.9 1.4 NA NA NA NA NA NA

Coarse Sand (%) 0.2 0.4 0.6 2.2 0.4 0.9 1.2 0.1 0.1 0.9 3 NA NA NA NA NA NA

Medium Sand (%) 7.5 4 14.8 6.4 2.4 2.1 9.7 2.5 1.1 6.1 6.8 NA NA NA NA NA NA

Fine Sand (%) 78.4 72.2 75.7 52.2 88 58.2 66.8 81.5 36.6 35.5 20.5 NA NA NA NA NA NA

Fines (%) 13.9 23.4 8.6 38.4 9.2 38.8 21 15.9 62.2 56.6 68.3 NA NA NA NA NA NA

Sample IDs containing "P" are duplicate samples

NA - not analyzed 

mg/kg - milligrams per kilogram

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

IS66SD06 IS66SD07 IS66SD08 IS66SD09 IS66SD10 IS66SWSD04 IS66SWSD05

IS66SD06 IS66SD06P IS66SD07 IS66SD08 IS66SD09 IS66SD10 IS66SD11

IS66SD12 IS66SD13 IS66SD14 IS66SD15 IS66SWSD01 IS66SWSD02IS66SD11

10/01/10 10/01/10 09/30/10 09/30/10

IS66SWSD03

04/10/07 04/10/07 04/10/07

IS66SD01 IS66SD02

04/10/07 04/10/07

IS66SD02P IS66SD03 IS66SD04 IS66SD05

TABLE 4-1

Sediment Grain Size Analysis

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

04/12/0710/01/10 10/01/10 10/01/10 10/01/10 10/01/10 10/01/10

IS66SD12 IS66SD13 IS66SD14 IS66SD15

10/01/10
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Benzo(a)anthracene High molecular weight PAHs [1]

Benzo(a)pyrene Atrazine

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Dibenz(a,h)anthracene

Dibenzofuran

Fluoranthene

Indeno(1,2,3-cd)pyrene

Naphthalene

Pyrene

Pesticides/PCBs Dieldrin --

Dioxins/Furans 2,3,7,8-TCDD TEQ [2] --

Explosives Nitroglycerin --

Aluminum Chromium 

Arsenic Cyanide

Chromium Vanadium

Cobalt Mercury

Iron

Manganese

Mercury

Vanadium

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Dibenz(a,h)anthracene

Dibenzofuran

Fluoranthene

Indeno(1,2,3-cd)pyrene

Naphthalene

Pyrene

4,4'-DDD

Dieldrin

Heptachlor epoxide

Dioxins/Furans 2,3,7,8-TCDD TEQ

Explosives Nitroglycerin

Aluminum

Arsenic

Chromium

Cobalt

Iron

Lead

Manganese

Mercury

Vanadium

HHRA COPCs SERA COPCs

Surface Soil (0 to 0.5 foot bgs)

Combined Surface and Subsurface Soil 

(0 to 17 feet bgs)

Contaminant GroupMedium

SVOCs

Metals

TABLE 4-2

Summary of Human Health and Ecological COPCs

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Metals

Pesticides/PCBs

SVOCs

Not evaluated (incomplete 

pathway)
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HHRA COPCs SERA COPCs

      

Contaminant GroupMedium

TABLE 4-2

Summary of Human Health and Ecological COPCs

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Benzo(a)pyrene Anthracene

Dibenz(a,h)anthracene Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-cd)pyrene

Phenanthrene

Pyrene

-- 4,4'-DDT

4,4'-DDE

4,4'-DDD

Dieldrin

Arochlor-1254

Arsenic Cyanide

Chromium Lead

Cobalt Mercury

Silver

SVOCs Naphthalene --

Pesticides/PCBs Heptachlor --

Arsenic Barium

Cobalt Iron

Iron Manganese

Manganese

Aluminum Aluminum

Arsenic Arsenic

Chromium Chromium

Cobalt Iron

Iron Manganese

Manganese Mercury

Vanadium Selenium

Thallium

Vanadium

Notes:

HHRA - baseline human health risk assessment

SERA - screening ecological risk assessment

COPC - constituent of potential concern

SVOC - semivolatile organic compound

PCB - polychlorinated biphenyl

-- No COPCs identified for this contaminant group

[2] 2,3,7,8-TCDD TEQ concentration calculated using methodology and toxicity equivalence factors from Recommended Toxicity Equivalence 

Factors (TEFs) for Human Health Risk Assessments of 2,3,7,8-Tetrachlorodibenzo-p-dioxin and Dioxin-Like Compounds, USEPA, 2010

Ash Metals

Groundwater

Sediment

Metals

Metals

[1] High molecular weight PAHs include the following compounds: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, indeno(1,2,3-c,d)pyrene, and pyrene

SVOCs

Pesticides/PCBs
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TABLE 4-3

Summary of Site-Specific Background Sampling Locations

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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IS66DP01 IS66SS010001 4/11/2007 Surface Soil 0-0.5 X X X X X X X

IS66DP10 IS66SS100001 4/11/2007 Surface Soil 0-0.5 X X X X X X X

IS66DP24 IS66SS240001 10/1/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP26 IS66SS260001 9/24/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP29 IS66SS290001 9/24/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP30 IS66SS300001 9/22/2010 Surface Soil 0-0.5 X X X X X X X

IS66DP01 IS66SB010710 4/11/2007 Subsurface Soil 7-10 X X X X X X X

IS66DP10 IS66SB101214 4/11/2007 Subsurface Soil 12-14 X X X X X X X

IS66DP24 IS66SB240708 10/1/2010 Subsurface Soil 7-8 X X X X X X X

IS66DP26 IS66SB260708 9/24/2010 Subsurface Soil 7-8 X X X X X X X

IS66DP29 IS66SB291617 9/24/2010 Subsurface Soil 16-17 X X X X X X X

IS66DP30 IS66SB300910 9/22/2010 Subsurface Soil 9-10 X X X X X X X

IS66SWSD01 IS66SD01 4/12/2007 Sediment 0-0.5 X X X X X X X

IS66MW01 IS66GW010910 9/29/2010 Groundwater na X X X X X X X X X X

bgs - below ground surface

VOCs - volatile organic compounds

SVOCs - semivolatile organic compounds

PCBs - polychlorinated biphenyls

TOC - total organic carbon

na - not applicable

Medium
Depth 

(feet bgs)

Sediment

Groundwater

Subsurface Soil

Site-specific background samples were selected based on their locations topographically upgradient of the site and outside the limits of visible waste material and buried fill material 

Station ID Sample ID 

Analyses

Surface Soil

Sample Date
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Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

2-Butanone 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 14 UJ 14 UJ 15 UJ 12 J 18 UJ 15 UL 15 UL 12 U

Acetone 12 U 10 U 10 U 13 U 10 U 7 B 15 B 10 U 10 U 7 B 45 J 54 J 67 J 380 J 55 J 15 B 19 B 76 J

Carbon disulfide 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 1.2 B 1.2 B 1.3 B 1.7 B 2.2 B 1.6 B 1.7 B 1.6 B

Chloroform 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 3 J 4.6 J 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U

Methyl acetate 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 3.3 UJ 3.3 UJ 3.7 J 3.6 U 4.2 UJ 3.6 UL 3.6 UL 3 U

Styrene 12 U 10 U 10 U 13 U 10 U 10 U 16 10 U 10 U 11 U 2.8 UJ 2.8 UJ 5.6 J 3 UJ 3.5 UJ 3 UL 3 UL 2.5 U

Tetrachloroethene 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 8.6 J 6.9 J 6.3 J 7.6 J 10 J 11 J 5.4 J 5.8 J

Toluene 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 7.1 J 3 U 3.5 UJ 3 UL 3 UL 2.5 U

Semivolatile Organic Compounds (UG/KG)

2,4,5-Trichlorophenol 1,100 U 1,000 U 1,000 U 1,000 U 1,100 U 990 U 1,000 U 930 U 1,000 U 1,100 U 56 U 58 U 55 U 3.9 J 63 U 54 U 54 U 4.5 J

2,4,6-Trichlorophenol 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 13 J 58 U 55 U 16 J 15 J 54 U 10 J 14 J

2,4-Dichlorophenol 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 UJ 12 UJ 11 UJ 14 J 14 J 11 U 11 U 7 J

2-Methylnaphthalene 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 3.2 L 3.9 L 3.9 L 4.6 L 7.8 L 11 U 11 U 11 UL

Acenaphthene 430 U 130 J 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 2.9 J 13 J 23 37 110 34 L 11 UL 7 L

Acenaphthylene 220 J 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 U 12 U 11 U 11 U 12 U 11 UL 11 UL 1.6 L

Anthracene 110 J 360 J 110 J 400 U 420 U 390 U 400 U 370 U 410 U 420 U 3.5 J 12 J 37 56 120 44 11 U 12 J

Atrazine 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 U 12 U 11 U 1.2 J 12 U 1.3 J 1.9 J 2.5 J

Benzo(a)anthracene 530 1,700 370 J 400 U 420 U 390 U 400 U 390 410 U 420 U 26 53 140 250 B 390 210 150 J 79

Benzo(a)pyrene 670 1,700 340 J 400 U 420 U 390 U 400 U 310 J 410 U 420 U 22 J 45 J 120 240 330 160 J 110 J 72

Benzo(b)fluoranthene 680 1,900 380 J 400 U 420 U 390 U 400 U 360 J 410 U 420 U 32 J 61 J 160 290 480 230 J 170 J 100

Benzo(g,h,i)perylene 510 1,100 230 J 400 U 420 U 390 U 400 U 160 J 410 U 420 U 19 J 31 96 180 200 97 J 11 UJ 42

Benzo(k)fluoranthene 670 1,600 380 J 400 U 420 U 390 U 400 U 360 J 410 U 420 U 12 J 18 J 52 110 160 91 J 38 J 29

bis(2-Ethylhexyl)phthalate 630 B 270 B 120 B 400 U 420 U 390 U 400 U 27,000 410 U 420 U 58 K 46 K 83 B 440 B 60 B 270 B 220 B 82 B

Carbazole 430 U 300 J 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 U

Chrysene 710 1,800 410 400 U 420 U 390 U 400 U 420 410 U 420 U 16 J 34 92 170 260 160 73 J 54

Dibenz(a,h)anthracene 170 J 400 J 86 J 400 U 420 U 390 U 400 U 370 U 410 U 420 U 4.9 J 9.1 J 32 53 71 32 J 18 J 16 J

Dibenzofuran 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 U

Dimethyl phthalate 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 2.3 J 2 J 2.4 J 3.9 B 47 B 2 J 11 U 2.7 J

Di-n-butylphthalate 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 U

Fluoranthene 1,000 3,200 590 400 U 420 U 390 U 400 U 780 410 U 420 U 43 J 100 J 300 470 840 380 J 11 U 130 K

Fluorene 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 U 7.6 J 16 J 29 73 22 L 11 UL 5.8 L

Hexachlorocyclopentadiene 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 U 12 U 11 U 11 U 12 U 11 UL 11 UL 4.4 L

Indeno(1,2,3-cd)pyrene 570 1,300 260 J 400 U 420 U 390 U 400 U 200 J 410 U 420 U 16 J 29 94 170 210 150 61 J 46

Naphthalene 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 U 5.8 B 11 U 5.9 B 45 L 3.4 B 4.3 B 11 UL

Phenanthrene 340 J 1,400 270 J 400 U 420 U 390 U 400 U 250 J 410 U 420 U 23 J 71 J 210 330 640 240 11 U 65

Pyrene 1,200 2,800 570 400 U 420 U 390 U 400 U 720 410 U 420 U 42 J 86 J 220 420 590 260 11 UJ 79

TABLE 4-4

Detected Constituents in Surface Soil

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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Station ID

Sample ID

Sample Date

Chemical Name

TABLE 4-4

Detected Constituents in Surface Soil

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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IS66SS030001
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IS66DP04

IS66SS040001

04/11/07
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04/11/07

IS66DP06

IS66SS060001

04/11/07

IS66SS22P0001

10/01/10

IS66DP22IS66DP09

IS66SS090001

04/12/07

IS66DP10

IS66SS100001

IS66DP23

IS66SS230001

10/01/1004/11/07

IS66SS220001

10/01/10
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IS66DP26
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09/24/10

IS66DP27

IS66SS270001

09/24/10

IS66DP28

IS66SS280001

09/23/10

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD 45 5.4 B 7.7 3 B 30 1.8 B 4 U 3.7 U 4.1 U 4.2 U 1.8 UJ 1.9 UJ 1.9 UJ 0.66 J 2.1 UJ 1.7 UL 1.8 UL 1.8 UL

4,4'-DDE 52 7.7 J 4.4 4 U 1.9 J 3.9 U 4 U 10 4.1 U 4.2 U 1.3 J 1.6 J 6.2 J 1.5 J 1.4 J 3.3 L 0.84 L 0.37 L

4,4'-DDT 68 18 J 8.2 4 U 6.8 J 3.9 U 4 U 19 1.4 J 4.2 U 1.8 J 2.1 J 3.5 J 1.9 J 1.3 J 1.9 L 1.8 UL 1.3 L

Aldrin 2.2 U 2.1 U 2.1 U 2.1 U 2.2 U 2 U 2 U 1.9 U 2.1 U 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 1 UJ 1.1 UJ 0.9 UL 0.92 UL 0.92 UL

alpha-BHC 2.2 U 2.1 U 2.1 U 2.1 U 2.2 U 2 U 2 U 1.9 U 2.1 U 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 2.1 J 1.1 UJ 0.9 UL 0.92 UL 0.92 UL

alpha-Chlordane 1.5 J 2.1 U 2.1 U 1.3 J 23 J 0.89 J 2 U 1.9 U 2.1 U 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 1 UJ 1.1 UJ 0.9 UL 0.92 UL 0.92 UL

beta-BHC 1.1 J 1.8 J 0.31 J 2.1 U 0.26 J 2 U 2 U 1.1 J 0.65 J 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 1 UJ 1.1 UJ 0.9 UL 0.92 UL 0.92 UL

delta-BHC 0.64 J 2.1 U 2.1 U 2.1 U 0.53 J 2 U 2 U 1.9 U 2.1 U 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 1 UJ 1.1 UJ 0.9 UL 0.92 UL 0.92 UL

Dieldrin 2.3 J 0.95 J 4.1 U 4.7 J 4.2 U 3.9 U 4 U 1.6 J 4.1 U 4.2 U 1.8 UJ 0.88 J 1.3 J 2 UJ 2.1 UJ 1.7 UL 1.8 UL 1.8 UL

Endosulfan I 2.2 U 0.72 J 2.1 U 2.1 U 2.2 U 2 U 2 U 1.9 U 2.1 U 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 1.8 J 1.3 J 0.9 UL 1 L 0.92 UL

Endosulfan II 1.1 J 4.1 U 4.1 U 4 U 4.2 U 3.9 U 4 U 1.3 J 11 J 4.2 U 1.8 UJ 1.9 UJ 1.9 UJ 2 UJ 2.1 UJ 1.7 UL 1.8 UL 1.8 UL

Endosulfan sulfate 1.3 J 2.2 J 4.1 U 4 U 4.2 U 3.9 U 8.3 J 3.7 U 4.1 U 4.2 U 1.8 UJ 1.9 UJ 1.9 UJ 2 UJ 2.1 UJ 1.7 UL 1.8 UL 1.8 UL

Endrin 4.3 U 4.1 U 4.1 U 4 U 4.2 U 3.9 U 4 U 0.8 J 4.1 U 4.2 U 1.8 UJ 1.9 UJ 1.9 UJ 2 UJ 2.1 UJ 1.7 UL 1.8 UL 1.8 UL

Endrin aldehyde 2 J 9.2 J 1.2 J 4 U 4.2 U 1.1 J 4 U 2.2 J 4.1 U 4.2 U 1.8 UJ 1.9 UJ 1.9 UJ 2 UJ 2.1 UJ 1.7 UL 1.8 UL 1.8 UL

Endrin ketone 5.4 17 3.9 J 4 U 4.2 U 3.9 U 4 U 4.1 J 4.1 U 4.2 U 1.8 UJ 1.9 UJ 1.9 UJ 2 UJ 2.1 UJ 1.7 UL 1.8 UL 1.8 UL

gamma-BHC (Lindane) 2.2 U 2.1 U 2.1 U 2.1 U 2.2 U 2 U 2 U 1.9 U 2.1 U 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 1 UJ 1.1 UJ 0.9 UL 0.92 UL 0.92 UL

gamma-Chlordane 2 J 6.9 J 0.41 J 0.46 J 2.5 J 0.28 J 2 U 0.99 J 2.1 U 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 1 UJ 1.1 UJ 0.9 UL 0.92 UL 0.92 UL

Heptachlor 1.1 J 0.95 J 2.1 U 2.1 U 0.84 J 2 U 2 U 1.9 U 2.1 U 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 1 UJ 1.1 UJ 0.9 UL 0.92 UL 0.92 UL

Heptachlor epoxide 0.95 J 2.1 U 2.1 U 2.1 U 0.62 J 2 U 2 U 1.9 U 2.1 U 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 1 UJ 1.1 UJ 0.9 UL 0.92 UL 0.92 UL

Methoxychlor 10 J 13 J 17 J 21 U 22 U 8.1 J 20 U 19 U 21 U 22 U 9.6 UJ 9.6 UJ 9.8 UJ 10 UJ 11 UJ 9 UL 9.2 UL 9.2 UL

Dioxin/Furans (PG/G)

1,2,3,4,6,7,8-Heptachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 1.4 J 0.581 J 2.84 1.71 J 1.7 J 3.61 4.12 1.85 J

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 12.6 8.63 20.6 24.5 12.5 85.3 35.8 37.7 K

1,2,3,4,7,8,9-Heptachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 2.73 U 3.23 U 0.269 J 2.74 U 3.66 U 2.74 U 0.375 J 0.208 J

1,2,3,4,7,8-Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 0.66 J 0.244 J 1.02 J 0.426 J 0.593 J 1.38 J 1.74 J 0.43 J

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 0.22 J 3.23 U 0.254 J 0.363 J 0.297 J 1.7 J 0.767 J 0.429 X

1,2,3,6,7,8-Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 0.211 X 3.23 U 0.401 J 2.74 U 0.262 X 0.592 X 0.696 J 0.155 X

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 0.52 J 3.23 U 0.698 J 0.641 X 0.529 J 2.57 J 1.46 J 0.703 J

1,2,3,7,8,9-Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 2.73 U 3.23 U 2.69 U 2.74 U 3.66 U 2.74 U 2.32 U 2.69 U

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 0.289 X 3.23 U 0.535 X 0.565 J 0.576 X 2 J 1.53 J 0.787 J

1,2,3,7,8-Pentachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 2.73 U 3.23 U 0.378 J 2.74 U 3.66 U 0.722 J 0.655 X 2.69 U

1,2,3,7,8-Pentachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 2.73 U 3.23 U 2.69 U 2.74 U 3.66 U 0.599 X 0.454 X 0.124 X

2,3,4,6,7,8-Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 0.282 X 3.23 U 0.587 J 0.232 J 0.386 X 0.662 X 0.764 J 0.133 X

2,3,4,7,8-Pentachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 2.73 U 3.23 U 0.612 J 2.74 U 3.66 U 0.88 J 0.92 J 2.69 U

2,3,7,8-TCDD (dioxin) NA NA NA NA NA NA NA NA NA NA 1.09 U 1.29 U 1.08 U 1.1 U 1.46 U 1.1 U 0.928 U 1.08 U

2,3,7,8-Tetrachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 0.703 X 1.29 U 0.78 J 1.1 U 1.46 U 1 J 0.947 1.08 U

Octachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 2.44 J 1.3 J 6.68 5.45 J 4.6 J 7.71 9.53 4.6 J

Octachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 802 700 1,960 J 1,790 J 491 3,610 J 1,820 J 3,530 K

Total heptachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 1.4 J 0.232 J 4.58 3.67 1.7 J 5.81 6.94 4.92

Total heptachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 30 18.5 55.1 54.6 33.9 234 90.7 87

Total hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 2.1 J 0.244 J 5.71 1.83 J 2.43 J 6.73 9.37 2.42 J

Total hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 5.21 1.35 J 7.56 5.78 5.71 36.7 19.2 8.41

Total pentachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 1.71 J 0.624 J 6.76 1.69 J 2.6 J 12.5 12.5 0.511 J

Total pentachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 0.898 J 3.23 U 2.69 U 0.494 J 3.66 U 5.87 5.12 0.824 J

Total tetrachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 1.67 1.29 U 3.51 0.715 J 1.46 U 9.5 9.41 0.171 J

Total tetrachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 0.482 J 1.29 U 0.711 J 1.1 U 1.46 U 0.409 J 1.66 1.08 U

Toxic Equivalents (Total TEQ) NA NA NA NA NA NA NA NA NA NA 0.67 0.327 1.45 1.02 0.555 3.85 2.49 1.85

Explosives (UG/KG)

Nitroglycerin 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 UJ 4,000 U 4,000 U 340 U 350 U 410 U 430 U 480 U 380 U 380 U 420 U

Perchlorate 17 J 4.1 J 2.9 J 3.9 J 5.3 J 1.4 J 18 J 3 J 14 J 1.7 J 0.82 J 0.71 J 0.86 J 0.61 J 1.5 J 2 J 2.3 J 2.5 J
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Sample Date

Chemical Name

TABLE 4-4

Detected Constituents in Surface Soil

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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Total Metals (MG/KG)

Aluminum 5,710 7,520 6,470 8,290 15,100 10,500 9,390 4,760 5,170 13,000 7,280 5,840 2,720 9,280 5,770 8,540 7,370 11,400

Antimony 1.1 B 1.4 B 0.83 B 0.48 UJ 0.51 UJ 0.53 B 0.48 B 1.5 B 0.51 UJ 0.51 UJ 0.36 U 0.38 U 0.45 U 0.15 J 0.5 U 0.4 U 0.43 U 0.42 R

Arsenic 17.9 10.1 10.6 0.64 U 6 3.1 2.6 34.9 2.1 J 3.1 3 J 1.7 J 1.1 B 1.8 2.1 3.1 2.2 2.3

Barium 41.9 J 108 51.9 33.5 J 64.4 40.8 J 66.2 92.3 43.1 J 57 36.5 31.4 11.6 39.4 33.4 30.8 32.7 43.4

Beryllium 0.29 B 0.38 B 0.39 B 0.57 B 0.51 B 0.41 B 0.63 J 0.94 J 0.34 B 0.46 B 0.63 0.27 J 0.08 B 0.28 J 0.26 J 0.38 J 0.44 0.46

Cadmium 0.23 B 0.095 U 0.092 U 0.091 U 0.097 U 0.092 U 0.088 U 0.087 U 0.098 U 0.098 U 0.22 U 0.23 U 0.27 U 0.29 U 0.02 B 0.07 B 0.06 B 0.03 B

Calcium 766 J 2,360 1,370 402 J 293 J 249 J 445 J 15,900 2,990 94 B 94.3 85 50.2 162 129 129 214 216 K

Chromium 15.7 19.4 13.3 22.8 16.7 14.8 14 11 12.9 16.1 22.2 J 7.6 J 4.4 12.2 6.8 14.6 8.8 13.4

Cobalt 3.6 J 5.8 J 3.9 J 1.6 J 4.7 J 5.3 J 7.3 J 3.9 J 4.7 J 4.2 J 9.7 J 4.8 J 0.94 4 3.2 5.4 5.1 5.1

Copper 28.1 26.8 14.1 22.9 10.8 9.7 9.8 20.6 11.3 7.3 9.9 8 9.9 17.7 28 36.6 29.7 18.7

Cyanide 0.082 J 0.16 J 0.093 J 0.074 U 0.077 U 0.072 U 0.072 U 0.18 J 0.077 U 0.076 U 0.48 U 0.48 U 0.44 U 0.44 U 0.48 U 0.44 U 0.44 U 0.44 U

Iron 11,000 22,300 13,900 35,500 29,000 19,500 18,000 17,300 11,400 16,600 16,100 J 5,800 J 2,540 7,850 4,730 11,100 5,920 13,100

Lead 73.6 160 112 12.1 13.5 12.3 11.6 41.8 14.1 10.6 24.3 19.3 15.6 24.6 30.8 40.3 37.8 20.9

Magnesium 584 J 743 J 685 J 762 J 882 J 816 J 987 J 2,310 875 J 912 J 466 421 179 678 400 593 543 782 K

Manganese 134 405 112 34.7 56 111 380 207 142 69.9 232 J 70.6 J 11.3 72.4 37.1 112 120 82.2

Mercury 0.21 B 0.3 B 1.1 J 0.051 UJ 0.076 B 0.052 UJ 0.055 UJ 0.25 B 0.083 B 0.068 B 0.05 0.05 0.03 0.04 0.06 0.06 0.08 0.04

Nickel 7.9 J 90.4 6.9 J 5.5 J 7.3 J 7.2 J 9.7 27.7 8.9 J 6.8 J 7.1 6.2 2.5 J 6.2 6.1 6.7 7.9 7.3

Potassium 308 J 446 J 357 J 708 J 605 J 600 J 562 J 590 J 560 J 509 J 400 347 316 652 371 502 551 837 K

Selenium 0.66 U 0.64 U 0.62 U 0.62 U 0.65 U 0.62 U 0.59 U 0.59 U 0.66 U 0.66 U 0.42 0.3 J 0.17 J 0.3 J 0.46 J 0.45 0.37 J 0.36 J

Silver 0.29 U 0.28 U 0.28 U 0.27 U 0.29 U 0.28 U 0.27 U 0.26 U 0.29 U 0.29 U 0.05 J 0.05 J 0.04 J 0.04 J 0.05 J 0.07 J 0.06 J 0.04 J

Sodium 110 B 74.2 B 80.9 B 69.2 B 101 B 89.5 B 105 B 210 B 110 B 85.5 B 38.5 J 21.3 B 39 J 37.2 J 29.4 J 32.7 B 50.2 B 37.9 B

Thallium 0.71 U 0.69 U 0.67 U 0.66 U 0.7 U 0.66 U 0.64 U 0.82 B 0.71 U 0.71 U 0.09 J 0.09 J 0.06 J 0.13 J 0.1 J 0.12 J 0.12 J 0.14 J

Vanadium 32.5 31 25.8 26.7 30.9 26.8 24.2 75.9 19.3 29.9 47.1 41.9 19.8 36.7 29 39.3 32.9 28.9

Zinc 129 120 83.6 33.4 28 26.5 35.8 47.3 47.2 25.1 19.2 16.9 6 23.9 18.9 24 21.6 29.2

Wet Chemistry

pH 5.98 5.88 5.76 4.63 4.78 4.84 4.95 8.19 7.53 4.45 NA NA NA NA NA NA NA NA

Total organic carbon (TOC) (mg/kg) 23,300 30,300 34,700 11,800 8,570 37,400 12,200 120,000 30,400 7,490 NA NA NA NA NA NA NA NA

Notes:       ce Soil.xlsx]

Shading indicates detections Hillary Ott

NA - Not analyzed ########

B - Analyte not detected above the level reported in blanks

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

precise

K - Analyte present, value may be biased high, actual value 

may be lower

L - Analyte present, value may be biased low, actual value 

may be higher

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be 

inaccurate

UL - Analyte not detected, quantitation limit is probably 

higher

X - Dioxins only: Estimated Maximum Possible 

Concentration (EMPC)

MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram
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Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

2-Butanone

Acetone

Carbon disulfide

Chloroform

Methyl acetate

Styrene

Tetrachloroethene

Toluene

Semivolatile Organic Compounds (UG/KG)

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2-Methylnaphthalene

Acenaphthene

Acenaphthylene

Anthracene

Atrazine

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

bis(2-Ethylhexyl)phthalate

Carbazole

Chrysene

Dibenz(a,h)anthracene

Dibenzofuran

Dimethyl phthalate

Di-n-butylphthalate

Fluoranthene

Fluorene

Hexachlorocyclopentadiene

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

TABLE 4-4

Detected Constituents in Surface Soil

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

15 UL 14 UL 29 J 12 U 14 U 14 U 12 UJ 14 U 18 UJ 14 U NA 15 UL 15 U 15 UJ 18 U 32 U 12 U

16 B 18 L 210 J 5.7 B 14 U 8 B 12 B 13 B 62 J 10 B NA 34 J 15 U 15 B 18 U 25 B 12 U

1.7 B 1.3 B 1.8 B 2.5 U 2.8 U 1.6 B 1.6 B 2.8 U 2 B 0.9 J NA 2.1 B 1.8 B 1.4 B 1.3 B 32 U 12 U

3 UL 2.8 UL 3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U

3.6 UL 3.3 UL 3.6 UJ 3 U 3.3 U 3.3 U 3 UJ 3.3 U 4.2 UJ 3.3 U NA 3.6 UL 3.6 U 3.6 UJ 4.2 U 32 U 12 U

3 UL 2.8 UL 3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 1.2 J 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U

7.1 J 3.1 J 14 J 5.1 J 5 J 3.6 J 5.8 J 3.2 J 6.9 J 7 J NA 7.8 J 5.4 J 7.3 J 6 J 32 U 12 U

3 UL 2.8 UL 3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U

55 U 54 U 52 U 54 U 3.4 J 51 U 59 U 55 U 61 U 2.7 J 50 U NA 57 U 59 U 77 U 1,800 U 1,200 U

55 U 6.6 J 10 J 54 U 12 J 51 U 59 U 55 U 61 U 11 J 50 U NA 57 U 59 U 77 U 720 U 490 U

11 U 11 U 10 U 11 U 10 U 10 U 12 U 11 U 12 U 5.6 J 9.9 U NA 11 U 12 UJ 15 UJ 720 U 490 U

11 U 11 U 10 U 11 UL 10 UL 10 U 12 U 11 UL 12 U 10 U 9.9 U NA 11 U 12 UL 15 UL 720 U 130 J

38 L 21 J 4 L 11 UL 10 UL 10 UL 12 UL 11 UL 12 UL 10 UL 9.9 U NA 11 UL 2.8 J 3.1 J 720 U 1,100

11 UL 11 U 10 UL 11 UL 10 UL 10 U 7.6 J 11 UL 4.2 L 10 UL 9.9 U NA 11 UL 12 U 4.1 J 720 U 120 J

60 25 9 J 11 U 2.1 J 10 U 11 J 14 L 3.2 J 1.3 J 1.4 J NA 11 U 3.9 J 21 J 720 U 2,500

11 U 11 U 10 U 11 U 3.8 B 10 U 12 U 2.6 B 12 U 1.6 J 9.9 U NA 11 U 12 U 15 U 720 U 490 U

220 99 36 11 U 10 B 10 U 100 46 L 27 5.6 J 10 J NA 5 J 31 220 720 U 9,800

170 J 95 J 35 11 U 4.2 B 10 U 120 36 B 29 10 U 9.6 J NA 11 U 26 94 720 U 11,000

240 J 150 J 53 11 U 3.9 B 10 U 180 51 42 6.8 J 19 J NA 6.3 J 37 180 720 U 8,900

99 J 69 J 17 J 11 U 10 U 10 U 84 24 B 22 J 2.2 J 8 J NA 11 U 15 J 45 720 U 9,500

90 J 49 J 14 J 11 U 3.4 B 10 U 50 17 B 13 J 10 U 7.2 J NA 11 U 10 J 46 720 U 11,000

76 B 1,200 B 57 B 70 B 120 B 540 K 290 B 89 B 120 B 170 B 190 B NA 110 B 59 B 82 B 720 U 490 U

270 U 270 U 260 U 270 U 260 U 250 U 290 U 270 U 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 1,900

180 83 25 11 U 4.1 B 10 U 98 31 L 20 J 2 J 12 J NA 11 U 15 J 130 720 U 10,000

31 J 20 J 3.9 J 11 U 10 U 10 U 22 J 8.2 B 7 J 2.4 J 9.9 U NA 11 U 9.5 J 23 J 720 U 1,700

270 U 270 U 260 U 270 U 260 U 250 U 290 U 270 U 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 420 J

5.9 J 2.4 B 10 U 11 U 2.7 B 10 U 2 J 3.4 B 12 U 2 J 1.7 B NA 11 U 12 U 3.1 J 720 U 490 U

270 U 270 U 260 U 270 U 260 U 250 U 290 U 270 U 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 490 U

420 J 210 68 11 U 3.8 J 2.9 L 140 L 94 L 39 2.2 J 23 NA 11 U 42 370 720 U 19,000

26 L 9.2 J 10 UL 11 UL 10 UL 10 UL 12 UL 11 UL 12 UL 10 UL 9.9 U NA 11 UL 12 U 15 U 720 U 720

11 UL 11 U 10 UL 11 U 10 U 10 U 12 U 11 U 12 UL 3.9 L 9.9 U NA 11 UL 12 U 15 U 720 U 490 U

160 62 18 J 11 U 10 U 10 U 68 22 B 20 J 2 J 6.6 J NA 11 U 17 J 47 720 U 9,600

9.3 B 5.8 B 10 U 11 U 10 U 10 UL 12 UL 11 UL 12 U 10 U 9.9 U NA 11 U 12 U 15 U 720 U 360 J

270 140 33 11 U 2.6 J 10 U 55 59 L 16 J 2 J 12 J NA 11 U 19 J 96 720 U 11,000

290 210 42 11 U 4.5 J 2.7 J 180 82 L 31 10 U 22 NA 11 U 44 350 720 U 16,000

IS66DP29

IS66SS290001

09/24/10

IS66DP30

IS66SS300001 IS66SS32P0001

09/29/1009/22/10

IS66DP31

IS66SS310001

09/23/10

IS66DP33

IS66SS330001

09/28/10

IS66DP32

09/28/10

IS66DP34

IS66SS340001

09/28/10

IS66DP35

IS66SS350001

09/29/10

IS66SS320001

09/29/10

IS66SS380001

09/21/10

IS66SS380001-01

09/22/10

IS66DP38IS66DP36

IS66SS360001

09/28/10

IS66DP37

IS66SS370001

IS66DP39

IS66SS390001

09/28/10

IS66DP40

IS66SS400001

09/30/10

IS66DP41

IS66SS410001

09/30/10

IS66SO11

IS66SS110001

04/12/07

IS66SO12

IS66SS120001

04/12/07
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Station ID

Sample ID

Sample Date

Chemical Name

TABLE 4-4

Detected Constituents in Surface Soil

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

Aldrin

alpha-BHC

alpha-Chlordane

beta-BHC

delta-BHC

Dieldrin

Endosulfan I

Endosulfan II

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

gamma-BHC (Lindane)

gamma-Chlordane

Heptachlor

Heptachlor epoxide

Methoxychlor

Dioxin/Furans (PG/G)

1,2,3,4,6,7,8-Heptachlorodibenzofuran

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin

1,2,3,4,7,8,9-Heptachlorodibenzofuran

1,2,3,4,7,8-Hexachlorodibenzofuran

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin

1,2,3,6,7,8-Hexachlorodibenzofuran

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin

1,2,3,7,8,9-Hexachlorodibenzofuran

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin

1,2,3,7,8-Pentachlorodibenzofuran

1,2,3,7,8-Pentachlorodibenzo-p-dioxin

2,3,4,6,7,8-Hexachlorodibenzofuran

2,3,4,7,8-Pentachlorodibenzofuran

2,3,7,8-TCDD (dioxin)

2,3,7,8-Tetrachlorodibenzofuran

Octachlorodibenzofuran

Octachlorodibenzo-p-dioxin

Total heptachlorodibenzofuran

Total heptachlorodibenzo-p-dioxin

Total hexachlorodibenzofuran

Total hexachlorodibenzo-p-dioxin

Total pentachlorodibenzofuran

Total pentachlorodibenzo-p-dioxin

Total tetrachlorodibenzofuran

Total tetrachlorodibenzo-p-dioxin

Toxic Equivalents (Total TEQ)

Explosives (UG/KG)

Nitroglycerin

Perchlorate

IS66DP29

IS66SS290001

09/24/10

IS66DP30

IS66SS300001 IS66SS32P0001

09/29/1009/22/10

IS66DP31

IS66SS310001

09/23/10

IS66DP33

IS66SS330001

09/28/10

IS66DP32

09/28/10

IS66DP34

IS66SS340001

09/28/10

IS66DP35

IS66SS350001

09/29/10

IS66SS320001

09/29/10

IS66SS380001

09/21/10

IS66SS380001-01

09/22/10

IS66DP38IS66DP36

IS66SS360001

09/28/10

IS66DP37

IS66SS370001

IS66DP39

IS66SS390001

09/28/10

IS66DP40

IS66SS400001

09/30/10

IS66DP41

IS66SS410001

09/30/10

IS66SO11

IS66SS110001

04/12/07

IS66SO12

IS66SS120001

04/12/07

1.8 UL 1.7 UJ 1.6 UL 1.8 UJ 1.7 UJ 1.6 UJ 2.7 J 1.8 UL 2.1 UL 1.7 UL 1.6 UJ NA 1.9 UL 1.1 J 640 1.7 B 6.7 B

1.8 UL 0.26 J 0.43 L 1.8 UJ 1.7 UJ 0.65 J 4.3 J 0.84 L 9.2 L 1.7 UL 0.22 J NA 1.9 UL 0.97 J 230 2.2 J 9.6

1.8 UL 0.87 J 0.84 L 1.8 UJ 1.7 UJ 1.6 UJ 4.8 J 0.99 L 2.2 L 1.7 UL 1.6 UJ NA 1.9 UL 2.2 J 460 7.2 U 35

0.92 UL 0.88 UJ 0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 0.98 UJ 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 1.4 UJ 3.7 U 2.5 U

0.92 UL 0.88 UJ 0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 0.98 UJ 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 1.4 UJ 3.7 U 3.2

0.92 UL 0.88 UJ 0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 1 J 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 1.4 UJ 2.1 J 2.5 U

0.92 UL 0.88 UJ 0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 0.98 UJ 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 1.4 UJ 3.2 J 4.5 J

0.92 UL 0.88 UJ 0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 0.98 UJ 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 1.4 UJ 3.7 U 2.5 U

1.8 UL 1.7 UJ 1.6 UL 1.8 UJ 1.7 UJ 1.6 UJ 0.73 J 1.8 UL 2.1 UL 1.7 UL 1.6 UJ NA 1.9 UL 2 UJ 71 J 7.2 U 2.2 J

0.92 UL 0.88 UJ 0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 0.98 UJ 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 5.1 J 3.7 U 0.88 J

1.8 UL 1.7 UJ 1.6 UL 1.8 UJ 1.7 UJ 1.6 UJ 1.9 UJ 1.8 UL 2.1 UL 1.7 UL 1.6 UJ NA 1.9 UL 2 UJ 2.8 UJ 7.2 U 1.9 J

1.8 UL 1.7 UJ 1.6 UL 1.8 UJ 1.7 UJ 1.6 UJ 1.9 UJ 1.8 UL 2.1 UL 1.7 UL 1.6 UJ NA 1.9 UL 2 UJ 2.8 UJ 7.2 U 4 J

1.8 UL 1.7 UJ 1.6 UL 1.8 UJ 1.7 UJ 1.6 UJ 1.9 UJ 1.8 UL 2.1 UL 1.7 UL 1.6 UJ NA 1.9 UL 2 UJ 2.8 UJ 7.2 U 1.2 J

1.8 UL 1.7 UJ 1.6 UL 1.8 UJ 1.7 UJ 1.6 UJ 1.9 UJ 1.8 UL 2.1 UL 1.7 UL 1.6 UJ NA 1.9 UL 2 UJ 2.8 UJ 7.2 U 13

1.8 UL 1.7 UJ 1.6 UL 1.8 UJ 1.7 UJ 1.6 UJ 1.9 UJ 1.8 UL 2.1 UL 1.7 UL 1.6 UJ NA 1.9 UL 2 UJ 2.8 UJ 7.2 U 23

0.92 UL 0.44 J 0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 0.98 UJ 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 1.4 UJ 3.7 U 2.5 U

0.92 UL 0.88 UJ 0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 0.76 J 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 1.4 UJ 3.7 U 9.6

0.92 UL 0.88 UJ 0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 0.98 UJ 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 1.4 UJ 3.7 U 2.5 U

0.92 UL 0.88 UJ 0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 0.98 UJ 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 1.4 UJ 3.7 U 2.5 U

9.2 UL 8.8 UJ 8.1 UL 9.3 UJ 9 UJ 8.5 UJ 9.8 UJ 9.3 UL 11 UL 9 UL 8.5 UJ NA 9.6 UL 10 UJ 14 UJ 37 U 60 J

2.99 3.27 2.17 J 0.0938 B 0.296 B 1.16 J 11.3 1.61 J 4.57 0.142 J 9.55 J NA 0.159 X 5.87 1.1 X NA NA

36.7 42 21.5 65.1 J 21.5 J 24.8 56 22.8 66.7 35.5 120 J NA 76.8 57.2 55.3 NA NA

0.142 J 0.351 J 0.149 X 2.71 U 2.51 U 2.15 U 0.759 J 2.77 U 0.332 J 2.41 U 0.704 J NA 2.68 U 0.304 X 2.61 U NA NA

1.25 J 0.601 J 1.01 J 2.71 U 0.127 J 0.436 J 1.02 J 0.649 J 1.17 J 2.41 U 1.44 J NA 2.68 U 0.801 X 0.178 X NA NA

0.769 J 0.484 X 0.367 J 0.233 J 2.51 U 0.265 X 0.813 J 0.308 J 0.827 J 2.41 U 1.63 J NA 0.406 J 0.573 X 0.221 X NA NA

0.42 X 0.276 X 0.386 J 2.71 U 2.51 U 0.216 J 0.751 J 0.26 X 0.499 J 2.41 U 0.649 J NA 2.68 U 0.304 X 2.61 U NA NA

1.15 X 0.982 J 0.64 J 0.691 J 0.312 J 0.489 J 1.78 J 0.464 X 1.63 J 0.18 X 2.92 J NA 0.694 J 1.46 J 0.857 X NA NA

2.66 U 2.56 U 2.7 U 2.71 U 2.51 U 2.15 U 2.62 U 2.77 U 2.71 U 2.41 U 2.47 UJ NA 2.68 U 3.23 U 2.61 U NA NA

0.972 J 0.799 X 0.987 J 0.889 J 0.384 J 0.631 J 1.84 J 0.695 J 1.61 J 2.41 U 3.89 J NA 1.4 J 1.36 J 0.533 X NA NA

0.529 J 0.129 X 0.419 J 2.71 U 2.51 U 0.147 X 0.286 J 2.77 U 0.402 J 2.41 U 0.382 J NA 2.68 U 3.23 U 2.61 U NA NA

0.358 X 0.201 J 0.22 X 2.71 U 2.51 U 0.171 J 0.462 J 0.227 J 0.39 J 2.41 U 0.882 J NA 2.68 U 0.341 X 0.15 X NA NA

0.33 X 0.32 X 0.39 X 2.71 U 2.51 U 0.191 X 0.917 J 0.34 J 0.46 J 2.41 U 0.619 J NA 2.68 U 0.451 J 2.61 U NA NA

0.741 J 0.234 X 0.459 J 2.71 U 2.51 U 0.266 J 0.393 X 0.341 J 0.439 J 2.41 U 0.347 X NA 2.68 U 0.239 X 2.61 U NA NA

1.06 U 1.02 U 1.08 U 1.08 U 1 U 0.861 U 1.05 U 1.11 U 1.08 U 0.962 U 0.139 X NA 1.07 U 1.29 U 1.04 U NA NA

0.813 J 1.02 U 0.834 J 1.08 U 1 U 0.518 J 1.05 U 0.584 J 0.661 X 0.962 UJ 0.438 J NA 1.07 U 0.56 J 1.04 U NA NA

6.72 7.03 3.98 B 0.639 J 0.7 J 2.07 J 41 3.06 J 10.2 4.81 U 20.8 NA 0.532 B 17 4.07 J NA NA

2,230 J 3,460 J 1,170 K 12,500 J 4,340 J 4,310 K 2,350 K 2,360 J 4,410 K 12,400 K 3,350 J NA 16,900 K 3,590 J 2,690 J NA NA

5.1 6.7 3.62 2.71 U 2.51 U 2.05 J 36.2 2.44 J 10.3 0.142 J 27.2 NA 2.68 U 17 3.2 NA NA

86.3 92.2 55.2 132 43.2 53.4 123 51.6 153 68.2 399 NA 198 139 289 NA NA

4.98 3.4 3.73 2.71 U 0.127 J 1.83 J 20.6 2.73 J 7.87 2.41 U 14.5 NA 2.68 U 7.4 0.666 J NA NA

14.6 9.11 10.2 10.2 2.51 J 5.54 17.3 5.69 17.5 0.487 J 38.5 NA 17.6 15.3 23.3 NA NA

8.4 1.81 J 5.66 2.71 U 0.312 J 2.62 15.4 3.58 7.06 2.41 U 6.11 NA 2.68 U 2.12 J 0.319 J NA NA

3.97 1.02 J 3.3 0.582 J 2.51 U 1.16 J 1.3 J 1.97 J 3.24 2.41 U 4.14 NA 0.814 J 2.28 J 1.16 J NA NA

4.82 1.32 5.27 1.08 U 1 U 2.12 6.2 2.06 3.3 0.962 U 4.27 NA 1.07 U 1.41 1.04 U NA NA

0.784 J 1.02 U 0.425 J 1.08 U 1 U 0.295 J 0.362 J 0.407 J 0.549 J 0.962 U 0.272 J NA 0.23 J 1.29 U 1.04 U NA NA

2.24 2.12 1.42 4.58 1.6 2.08 2.7 1.61 3.26 4.09 4.61 NA 6.09 2.68 1.7 NA NA

390 U 430 U 1,900 370 U 330 U 400 U 460 U 350 U 460 U 380 U 380 U NA 420 U 410 U 640 U 4,000 U 4,000 U

3.7 J 66 2.6 J 4.3 J 2.7 J 0.46 J 0.47 U 3.2 J 0.44 U 0.57 J 0.7 J NA 1.3 J 0.47 U 0.52 U 11 J 1.5 J
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Station ID

Sample ID

Sample Date

Chemical Name

TABLE 4-4

Detected Constituents in Surface Soil

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Total Metals (MG/KG)

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Cyanide

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Wet Chemistry

pH

Total organic carbon (TOC) (mg/kg)

Notes:

Shading indicates detections

NA - Not analyzed

B - Analyte not detected above the level reported in blanks

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

precise

K - Analyte present, value may be biased high, actual value 

may be lower

L - Analyte present, value may be biased low, actual value 

may be higher

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be 

inaccurate

UL - Analyte not detected, quantitation limit is probably 

higher

X - Dioxins only: Estimated Maximum Possible 

Concentration (EMPC)

MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram

IS66DP29

IS66SS290001

09/24/10

IS66DP30

IS66SS300001 IS66SS32P0001

09/29/1009/22/10

IS66DP31

IS66SS310001

09/23/10

IS66DP33

IS66SS330001

09/28/10

IS66DP32

09/28/10

IS66DP34

IS66SS340001

09/28/10

IS66DP35

IS66SS350001

09/29/10

IS66SS320001

09/29/10

IS66SS380001

09/21/10

IS66SS380001-01

09/22/10

IS66DP38IS66DP36

IS66SS360001

09/28/10

IS66DP37

IS66SS370001

IS66DP39

IS66SS390001

09/28/10

IS66DP40

IS66SS400001

09/30/10

IS66DP41

IS66SS410001

09/30/10

IS66SO11

IS66SS110001

04/12/07

IS66SO12

IS66SS120001

04/12/07

6,570 9,370 7,520 14,300 11,200 8,840 13,600 6,290 10,100 10,200 5,550 NA 15,200 12,400 17,600 6,100 4,550

0.11 J 0.41 U 0.11 J 0.32 U 0.29 U 0.37 U 0.09 J 0.36 UJ 0.51 U 0.43 U 0.43 U NA 0.4 U 0.42 U 0.46 U 1.6 B 3.2 B

2.1 5.5 1.7 2.7 2.4 3.1 14.4 1.2 8.1 1.9 1.8 NA 3.3 3 4.2 1.4 J 5

32.7 46.3 39.5 51.2 49.8 46.3 142 36 66.1 51.9 23.4 NA 47 44.1 82.3 180 126

0.3 J 0.51 0.35 J 0.51 0.48 0.56 1.2 0.26 J 0.62 0.46 0.27 J NA 0.59 0.48 0.66 2.9 0.28 B

0.09 B 0.04 J 0.27 U 0.19 U 0.17 U 0.22 U 1.1 0.02 B 0.12 B 0.07 B 0.26 U NA 0.12 B 0.25 U 0.05 B 0.4 B 0.5 B

120 286 116 102 88.1 211 2,720 220 289 95.1 218 NA 62.4 298 1,380 3,220 4,440

9.4 13.7 8.9 17 14.4 13.8 28.1 7.5 12.3 13.2 10.2 NA 23 16.8 23.1 10.1 11.9

7.1 8.6 3.9 6.9 6.3 11 8.5 5 15.1 5.5 2.9 NA 6 9.6 10.6 17.9 J 3.7 J

39.5 34.8 14.8 8.4 7.2 20.7 22.2 7.8 14.2 5.1 8.2 NA 13.7 7.4 11.4 23 31.4

0.44 U 0.4 U 0.4 U 0.44 U 0.44 U 0.4 U 0.44 U 0.44 U 0.48 U 0.4 U 0.4 U NA 0.48 U 0.48 U 0.64 U 0.13 U 0.12 J

6,890 11,600 6,990 14,800 13,300 10,700 16,000 4,960 10,100 10,300 8,740 NA 17,000 11,100 16,500 5,550 10,900

41.6 29.5 23.4 8.3 8.1 29.6 35.1 12.9 15.4 7.9 18.1 NA 11.4 18.3 18.1 20.8 267

514 722 552 817 641 634 2,170 477 J 931 864 428 NA 1,670 877 1,350 1,060 J 894 J

447 274 64.1 54.8 49.4 232 155 209 150 71.5 77.1 NA 42.6 174 322 110 305

0.01 J 0.06 0.06 0.02 J 0.02 J 0.06 0.05 0.04 0.05 0.02 J 0.03 NA 0.03 J 0.06 0.04 0.15 B 0.5 J

5.9 7.3 6.9 10.8 8.5 7.4 20.8 5.9 10 8.8 5 NA 11.2 9.4 11.7 31.9 10.8 J

484 650 447 1,100 789 529 1,130 468 J 710 640 492 NA 1,200 736 1,110 373 J 345 J

0.32 J 0.4 J 0.29 J 0.35 0.32 0.56 0.63 0.26 J 0.38 J 0.19 J 0.26 J NA 0.39 J 1.1 0.51 1.1 U 0.76 U

0.05 J 0.04 J 0.05 J 0.01 J 0.01 J 0.07 J 0.08 0.04 J 0.08 J 0.02 J 0.07 J NA 0.01 J 0.07 J 0.04 J 0.5 U 0.36 J

33.1 B 28.3 J 31.3 B 36.2 J 22.2 B 23.8 B 204 34.9 J 59.4 J 34.2 B 19.8 B NA 44.4 B 59.5 J 51 J 243 B 114 B

0.1 J 0.12 J 0.1 J 0.17 0.12 0.11 J 0.32 0.1 J 0.13 J 0.12 J 0.08 J NA 0.15 J 0.18 0.22 1.2 U 0.82 U

24.7 26.4 25.4 26.8 21.4 33.7 38.2 15.8 23.7 18.9 19.7 NA 31.1 32.7 34.2 19.9 J 27.5

18.7 25.8 19.8 31 26.3 23.7 63.5 18.7 49.2 28.8 24.1 NA 38 28.9 45.3 114 244

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 6.53 6.99

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 70,400 71,200
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Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

2-Butanone

Acetone

Carbon disulfide

Chloroform

Methyl acetate

Styrene

Tetrachloroethene

Toluene

Semivolatile Organic Compounds (UG/KG)

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2-Methylnaphthalene

Acenaphthene

Acenaphthylene

Anthracene

Atrazine

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

bis(2-Ethylhexyl)phthalate

Carbazole

Chrysene

Dibenz(a,h)anthracene

Dibenzofuran

Dimethyl phthalate

Di-n-butylphthalate

Fluoranthene

Fluorene

Hexachlorocyclopentadiene

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

TABLE 4-4

Detected Constituents in Surface Soil

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

13 U 25 U 19 U 20 U 13 U 11 U 10 U 11 U 17 U 69 R 16 UL 15 UL 14 UL 16 UL 16 UL

7 B 25 U 48 B 22 B 24 B 7 B 10 U 11 U 20 B 380 R 16 UL 15 UL 10 L 17 L 14 L

13 U 25 U 19 U 20 U 13 U 11 U 10 U 11 U 17 U 18 U 1.6 B 1.5 B 1.3 B 1.7 B 1.6 B

13 U 25 U 19 U 20 U 13 U 11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

13 U 25 U 19 U 20 U 13 U 11 U 10 U 11 U 17 U 18 U 3.9 UL 3.6 UL 3.3 UL 3.9 UL 3.9 UL

13 U 25 U 19 U 20 U 13 U 11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

13 U 25 U 19 U 20 U 13 U 11 U 10 U 11 U 17 U 18 U 4.8 J 3.1 J 5 J 5.1 J 4.6 J

13 U 25 U 19 U 20 U 13 U 11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

1,200 U 1,700 U 4,400 U 45,000 U 1,400 U 1,300 U 1,000 U 1,000 U 1,400 U 2,000 U 58 U 51 U 54 U 52 U 52 U

460 U 670 U 1,800 U 18,000 U 540 U 520 U 410 U 400 U 540 U 800 U 58 U 5.5 J 54 U 52 U 52 U

460 U 670 U 1,800 U 18,000 U 540 U 520 U 410 U 400 U 540 U 800 U 12 U 10 U 11 U 10 U 10 U

460 U 670 U 710 J 18,000 U 540 U 520 U 410 U 400 U 540 U 800 U 12 U 10 U 11 U 10 U 10 U

460 U 670 U 8,500 J 26,000 J 190 J 520 U 410 U 110 J 540 U 800 U 12 U 10 U 11 U 10 U 10 U

460 U 670 U 1,800 U 18,000 U 540 U 520 U 410 U 400 U 540 U 340 J 12 U 10 U 11 U 10 U 10 U

460 U 670 U 21,000 J 56,000 J 500 J 520 U 410 U 170 J 540 U 530 J 1.6 J 10 U 11 U 3.4 J 10 U

460 U 670 U 1,800 U 18,000 U 540 U 520 U 410 U 400 U 540 U 800 U 12 U 10 U 11 U 10 U 10 U

100 J 670 U 69,000 J 170,000 J 1,800 530 220 J 320 J 350 J 3,100 11 J 6.4 J 4.8 J 32 12 J

460 U 670 U 58,000 J 180,000 J 2,000 540 200 J 1,400 J 440 J 4,400 11 J 7.4 J 6.2 J 29 9.4 J

110 J 670 U 130,000 J 180,000 J 1,800 660 J 320 J 260 J 620 J 7,200 J 24 15 J 11 J 68 18 J

460 U 670 U 2,500 J 92,000 J 1,100 210 J 94 J 390 J 270 J 2,000 8.4 J 2.5 J 11 UJ 19 J 5.6 J

460 U 670 U 130,000 J 150,000 J 2,000 570 310 J 240 J 710 5,100 6.5 J 5.1 J 11 UJ 22 5.8 J

460 U 670 U 1,800 U 18,000 U 540 U 520 U 410 U 400 U 540 U 800 U 210 B 530 B 290 B 100 B 86 B

460 U 670 U 18,000 J 45,000 J 350 J 520 U 410 U 140 J 540 U 800 U 280 U 250 U 270 U 260 U 260 U

110 J 670 U 70,000 J 180,000 J 1,900 600 260 J 250 J 550 3,100 12 J 8.8 J 6 J 33 12 J

460 U 670 U 9,000 J 44,000 J 580 110 J 410 U 400 U 540 U 950 12 U 10 UJ 11 UJ 6.3 J 10 U

460 U 670 U 3,000 J 9,200 J 540 U 520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

460 U 670 U 1,800 U 18,000 U 540 U 520 U 410 U 400 U 540 U 800 U 2.7 B 2 B 1.7 B 1.6 B 1.9 B

460 U 670 U 540 J 18,000 U 540 U 520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

240 J 670 U 130,000 J 350,000 J 3,300 840 330 J 570 740 1,700 20 J 12 J 10 J 42 19 J

460 U 670 U 4,200 J 14,000 J 130 J 520 U 410 U 140 J 540 U 800 U 12 U 10 U 11 U 10 U 10 U

460 U 670 U 1,800 U 18,000 U 540 U 520 U 410 U 400 U 540 U 800 U 12 U 10 U 11 U 10 U 10 U

460 U 670 U 58,000 J 120,000 J 1,500 360 J 120 J 560 320 J 2,700 8 J 6.5 J 4.4 J 19 J 5.2 J

460 U 670 U 2,300 J 6,100 J 540 U 520 U 410 U 400 U 540 U 800 U 12 U 10 U 11 U 10 U 10 U

160 J 670 U 72,000 J 210,000 J 1,800 290 J 88 J 440 J 270 J 800 U 10 J 5.3 J 4.9 J 16 J 7 J

190 J 670 U 100,000 J 280,000 J 2,800 860 410 J 950 J 670 3,200 20 J 17 J 12 J 54 23

04/12/07

IS66SO14

IS66SS140001

04/12/07

IS66SS150001

04/12/07

IS66SO13

IS66SS130001 IS66SS15P0001

04/12/07

IS66SO16

IS66SS160001

04/12/07

IS66SO15 IS66SO19IS66SO17

IS66SS170001

04/12/07

IS66SS190001

04/12/07

IS66SO21

IS66SS210001

04/12/07

IS66SS420001

09/22/10

IS66SS19P0001

04/12/07

IS66SO20

IS66SS200001

04/12/07

IS66SO45

IS66SS450001

09/22/10

IS66SS42P0001

09/22/10

IS66SO43

IS66SS430001

09/22/10

IS66SO42 IS66SO44

IS66SS440001

09/22/10
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Station ID

Sample ID

Sample Date

Chemical Name

TABLE 4-4

Detected Constituents in Surface Soil

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

Aldrin

alpha-BHC

alpha-Chlordane

beta-BHC

delta-BHC

Dieldrin

Endosulfan I

Endosulfan II

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

gamma-BHC (Lindane)

gamma-Chlordane

Heptachlor

Heptachlor epoxide

Methoxychlor

Dioxin/Furans (PG/G)

1,2,3,4,6,7,8-Heptachlorodibenzofuran

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin

1,2,3,4,7,8,9-Heptachlorodibenzofuran

1,2,3,4,7,8-Hexachlorodibenzofuran

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin

1,2,3,6,7,8-Hexachlorodibenzofuran

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin

1,2,3,7,8,9-Hexachlorodibenzofuran

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin

1,2,3,7,8-Pentachlorodibenzofuran

1,2,3,7,8-Pentachlorodibenzo-p-dioxin

2,3,4,6,7,8-Hexachlorodibenzofuran

2,3,4,7,8-Pentachlorodibenzofuran

2,3,7,8-TCDD (dioxin)

2,3,7,8-Tetrachlorodibenzofuran

Octachlorodibenzofuran

Octachlorodibenzo-p-dioxin

Total heptachlorodibenzofuran

Total heptachlorodibenzo-p-dioxin

Total hexachlorodibenzofuran

Total hexachlorodibenzo-p-dioxin

Total pentachlorodibenzofuran

Total pentachlorodibenzo-p-dioxin

Total tetrachlorodibenzofuran

Total tetrachlorodibenzo-p-dioxin

Toxic Equivalents (Total TEQ)

Explosives (UG/KG)

Nitroglycerin

Perchlorate

04/12/07

IS66SO14

IS66SS140001

04/12/07

IS66SS150001

04/12/07

IS66SO13

IS66SS130001 IS66SS15P0001

04/12/07

IS66SO16

IS66SS160001

04/12/07

IS66SO15 IS66SO19IS66SO17

IS66SS170001

04/12/07

IS66SS190001

04/12/07

IS66SO21

IS66SS210001

04/12/07

IS66SS420001

09/22/10

IS66SS19P0001

04/12/07

IS66SO20

IS66SS200001

04/12/07

IS66SO45

IS66SS450001

09/22/10

IS66SS42P0001

09/22/10

IS66SO43

IS66SS430001

09/22/10

IS66SO42 IS66SO44

IS66SS440001

09/22/10

1 B 6.7 U 8.5 J 14 J 3.5 B 5.2 U 1.6 B 4.3 B 4.7 B 30 1.9 UJ 1.6 UJ 1.7 UJ 1.8 UJ 1.8 UJ

7.9 6.7 U 250 J 210 J 11 10 5.5 J 7.4 23 58 1.9 UJ 1.6 UJ 1.7 UJ 1.2 J 1.8 UJ

8 J 6.7 U 230 J 260 J 21 18 30 J 40 60 16 J 1.9 UJ 1.6 UJ 0.6 J 2.1 J 1.8 UJ

2.4 U 3.5 U 5.2 J 12 J 2.8 U 2.7 U 2.1 U 2.1 U 2.8 U 4.1 U 0.99 UJ 0.84 UJ 0.9 UJ 0.93 UJ 0.9 UJ

2.4 U 3.5 U 3 U 3 U 0.77 J 2.7 U 2.1 U 2.1 U 2.8 U 4.1 U 0.99 UJ 0.84 UJ 0.9 UJ 0.93 UJ 0.9 UJ

0.78 J 3.5 U 3 U 3 U 1.5 J 2.7 U 0.63 J 0.49 J 0.78 J 4.1 U 0.99 UJ 0.84 UJ 0.9 UJ 0.93 UJ 0.9 UJ

1.8 J 3.5 U 9.6 J 3 U 2.1 J 3.1 J 2.1 U 1.4 J 2 J 2.5 J 0.99 UJ 0.84 UJ 0.9 UJ 0.93 UJ 0.9 UJ

2.4 U 3.5 U 3 U 3 U 2.8 U 2.7 U 2.1 U 2.1 U 2.8 U 4.1 U 0.99 UJ 0.84 UJ 0.9 UJ 0.93 UJ 0.9 UJ

0.97 J 6.7 U 5.9 J 40 J 1.8 J 1.2 J 2.4 J 2.8 J 1.2 J 6.3 J 1.9 UJ 1.6 UJ 1.7 UJ 1.8 UJ 1.8 UJ

2.4 U 3.5 U 3.8 J 15 J 2.8 U 2.7 U 2.1 U 2.1 U 2.8 U 4.1 U 0.99 UJ 0.84 UJ 0.9 UJ 0.42 J 0.9 UJ

4.6 U 6.7 U 23 J 5.9 U 5.4 U 5.2 U 4.1 U 8.3 J 5.4 U 3.9 J 1.9 UJ 1.6 UJ 1.7 UJ 1.8 UJ 1.8 UJ

4.6 U 6.7 U 38 J 9.8 J 5.4 U 5.2 U 4.1 U 4 U 5.4 U 6.8 J 1.9 UJ 1.6 UJ 1.7 UJ 1.8 UJ 1.8 UJ

4.6 U 6.7 U 5.9 U 5.9 U 5.4 U 5.2 U 4.1 U 4 U 5.4 U 8 U 1.9 UJ 1.6 UJ 1.7 UJ 1.8 UJ 1.8 UJ

1.3 J 6.7 U 52 J 62 J 6.9 5.2 U 4.1 U 4 U 5.4 U 2 J 1.9 UJ 1.6 UJ 1.7 UJ 1.8 UJ 1.8 UJ

1.1 J 6.7 U 78 J 96 J 7.6 3.4 J 1.8 J 4.7 J 2.3 J 16 1.9 UJ 1.6 UJ 1.7 UJ 1.8 UJ 1.8 UJ

2.4 U 3.5 U 3 U 3 U 2.8 U 2.7 U 2.1 U 2.1 U 2.8 U 4.1 U 0.99 UJ 0.35 J 0.9 UJ 0.93 UJ 0.9 UJ

2.4 U 3.5 U 12 J 3 U 0.93 J 1.2 J 2.1 U 2.1 U 2.8 U 4.1 U 0.99 UJ 0.84 UJ 0.9 UJ 0.93 UJ 0.9 UJ

2.4 U 3.5 U 3 U 3 U 2.8 U 2.7 U 2.1 U 2.1 U 2.8 U 4.1 U 0.99 UJ 0.84 UJ 0.9 UJ 0.93 UJ 0.9 UJ

2.4 U 3.5 U 3.3 J 5.3 J 2.8 U 2.7 U 2.1 U 2.1 U 2.8 U 4.1 U 0.99 UJ 0.84 UJ 0.9 UJ 0.93 UJ 0.9 UJ

24 U 35 U 230 J 30 U 13 J 27 U 27 23 J 28 U 51 J 9.9 UJ 8.4 UJ 9 UJ 9.3 UJ 9 UJ

NA NA NA NA NA NA NA NA NA NA 2.17 J 2.52 J 1.62 J 1.93 J 2.06 J

NA NA NA NA NA NA NA NA NA NA 33 38.2 37.1 43.7 91.2

NA NA NA NA NA NA NA NA NA NA 2.41 U 2.8 U 2.41 U 2.52 U 0.136 X

NA NA NA NA NA NA NA NA NA NA 0.774 J 1.02 J 0.646 J 0.61 J 0.96 J

NA NA NA NA NA NA NA NA NA NA 0.402 J 0.507 X 0.322 X 0.25 X 0.629 X

NA NA NA NA NA NA NA NA NA NA 0.258 X 0.352 J 0.231 X 0.203 J 0.313 X

NA NA NA NA NA NA NA NA NA NA 0.691 J 0.986 J 0.617 J 0.709 J 1.24 J

NA NA NA NA NA NA NA NA NA NA 2.41 U 0.0983 X 2.41 U 0.0667 J 0.114 X

NA NA NA NA NA NA NA NA NA NA 0.795 X 1.15 X 0.796 X 0.551 X 1.47 J

NA NA NA NA NA NA NA NA NA NA 0.256 X 0.413 J 0.277 J 2.52 U 0.297 X

NA NA NA NA NA NA NA NA NA NA 0.195 J 0.28 J 0.164 X 0.151 X 0.356 J

NA NA NA NA NA NA NA NA NA NA 0.378 J 0.612 J 0.113 J 0.311 J 0.221 X

NA NA NA NA NA NA NA NA NA NA 0.401 X 0.444 X 0.269 X 0.315 J 0.39 X

NA NA NA NA NA NA NA NA NA NA 0.963 U 1.12 U 0.965 U 1.01 U 1.13 U

NA NA NA NA NA NA NA NA NA NA 0.357 X 0.453 J 0.965 U 1.01 U 1.13 U

NA NA NA NA NA NA NA NA NA NA 3.66 J 4.22 J 2.96 J 3.55 J 3.08 J

NA NA NA NA NA NA NA NA NA NA 3,870 J 3,370 J 4,920 J 4,600 J 9,360 J

NA NA NA NA NA NA NA NA NA NA 3.93 5.22 2.8 4.68 1.97 J

NA NA NA NA NA NA NA NA NA NA 83.7 97.1 93.3 98.5 213

NA NA NA NA NA NA NA NA NA NA 3.4 5.29 2.15 J 3.54 4.28

NA NA NA NA NA NA NA NA NA NA 12.5 14 10.8 3.96 21.1

NA NA NA NA NA NA NA NA NA NA 3.62 3.91 2.83 2.55 4.15

NA NA NA NA NA NA NA NA NA NA 2.6 3.63 2.29 J 0.483 J 4.26

NA NA NA NA NA NA NA NA NA NA 3.88 5.25 3.58 1.9 6.46

NA NA NA NA NA NA NA NA NA NA 1.16 1.08 J 0.733 J 0.356 J 1.48

NA NA NA NA NA NA NA NA NA NA 2.2 2.36 2.39 2.35 4.72

4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 430 U 410 U 390 U 460 U 420 U

4.2 J 4.1 J 2.4 J 4.6 J 3.2 U 3.5 U 2.6 U 2.4 U 1.2 J 1.8 J 0.98 J 0.77 J 0.78 J 2.8 J 2.3 J
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Station ID

Sample ID

Sample Date

Chemical Name

TABLE 4-4

Detected Constituents in Surface Soil

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Total Metals (MG/KG)

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Cyanide

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Wet Chemistry

pH

Total organic carbon (TOC) (mg/kg)

Notes:

Shading indicates detections

NA - Not analyzed

B - Analyte not detected above the level reported in blanks

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

precise

K - Analyte present, value may be biased high, actual value 

may be lower

L - Analyte present, value may be biased low, actual value 

may be higher

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be 

inaccurate

UL - Analyte not detected, quantitation limit is probably 

higher

X - Dioxins only: Estimated Maximum Possible 

Concentration (EMPC)

MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram

04/12/07

IS66SO14

IS66SS140001

04/12/07

IS66SS150001

04/12/07

IS66SO13

IS66SS130001 IS66SS15P0001

04/12/07

IS66SO16

IS66SS160001

04/12/07

IS66SO15 IS66SO19IS66SO17

IS66SS170001

04/12/07

IS66SS190001

04/12/07

IS66SO21

IS66SS210001

04/12/07

IS66SS420001

09/22/10

IS66SS19P0001

04/12/07

IS66SO20

IS66SS200001

04/12/07

IS66SO45

IS66SS450001

09/22/10

IS66SS42P0001

09/22/10

IS66SO43

IS66SS430001

09/22/10

IS66SO42 IS66SO44

IS66SS440001

09/22/10

5,060 5,560 7,030 6,800 6,200 5,660 4,700 4,000 6,290 9,790 10,900 10,800 10,800 10,700 13,600

0.41 UJ 0.78 UJ 3.5 B 2.6 B 0.97 B 1.9 B 0.69 B 0.48 UJ 1.4 B 2.5 B 0.4 U 0.4 U 0.32 U 0.36 U 0.42 U

2.3 J 108 30.5 33.1 9.8 22.2 6.6 6.1 5.5 3.5 J 2.9 2.4 2.8 5.6 2.6

62.5 64.4 J 200 206 111 93.6 50.7 43.5 J 73.8 98.1 60.2 55.7 33.6 58.5 64

0.29 B 1.6 J 1 J 1.1 J 0.32 B 0.35 B 0.35 B 0.27 B 0.29 B 0.56 B 0.46 0.42 0.33 0.47 0.49

0.055 U 0.15 U 0.21 B 0.23 B 0.59 B 0.3 B 0.1 U 0.091 U 0.12 B 0.24 B 0.17 B 0.03 B 0.07 B 0.15 B 0.23 J

412 J 1,950 2,930 3,050 6,510 4,410 2,130 J 4,750 J 5,100 6,150 2,260 J 814 J 669 2,280 2,090

8.2 15.5 18.9 17.8 11.9 10.9 11 8.6 13.9 14 13.7 12 13.4 14.6 18.6

4 J 10.3 J 5.6 J 5.3 J 4.5 J 5 J 9.8 J 3.6 J 3.1 J 9.5 J 5.8 J 3.7 J 4 6.3 5.7

29 33.3 56.9 59.6 19.7 32.4 9.7 10.1 27.8 41.5 11 10.3 8.4 12 12.1

0.084 U 0.2 J 0.28 J 0.2 J 0.098 U 0.1 J 0.075 U 0.083 J 0.25 J 0.57 J 0.48 U 0.44 U 0.4 U 0.44 U 0.44 U

10,100 31,600 23,400 22,500 13,700 10,500 12,700 9,740 12,900 18,500 13,900 14,800 13,700 14,600 17,700

42.6 12.1 305 225 188 121 27.4 28.4 182 38.7 18.6 J 38 J 14.1 17 13.7

398 J 237 B 690 J 732 J 708 J 726 J 424 J 549 J 897 J 1,700 J 883 786 705 969 1,080

152 74.8 521 448 368 518 345 263 350 381 217 J 97.2 J 44.3 193 388

0.14 B 0.45 B 1.3 J 1.1 J 0.56 J 0.33 B 0.41 J 0.53 J 22.1 J 1.9 J 0.09 J 0.05 J 0.05 0.07 0.08

5.4 J 28.1 24 25.3 7.7 J 9.2 J 6.5 J 6.4 J 10.7 J 15 J 10.2 8.4 8.1 8.6 10.5

359 J 290 J 456 J 462 J 835 J 434 J 324 J 298 J 651 J 1,140 J 991 998 815 928 1,120

0.8 U 1.7 J 3.4 2.6 0.96 U 0.85 U 0.68 U 0.61 U 0.83 U 1.3 U 0.42 0.26 J 0.31 J 0.41 0.4 J

0.14 U 0.45 U 0.48 J 0.42 U 0.19 J 0.38 U 0.34 J 0.49 J 0.55 J 0.58 U 0.05 J 0.04 J 0.03 J 0.06 J 0.03 J

113 B 90 B 165 B 177 B 112 B 149 B 88.3 B 86.2 B 109 B 172 B 36.2 J 27 J 33.5 J 33.8 J 32.8 J

1.4 U 1.1 U 1 U 1 U 1.6 U 0.92 U 0.73 U 0.66 U 0.89 U 1.4 U 0.12 J 0.1 J 0.13 J 0.11 J 0.15 J

36.5 115 87 89 27.8 33.9 26.4 24.6 32.4 40 29.6 27 28.2 26.4 31.7

16.5 36.9 203 177 373 373 35.1 37.4 149 211 35.5 27.6 24 41.9 38.7

4.37 6.22 5.8 6.05 5.79 5.96 7.62 7.54 6.86 6.11 NA NA NA NA NA

93,700 202 U 173,000 145,000 82,700 76,100 706 J 25,500 J 47,000 148,000 NA NA NA NA NA
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TABLE 4-5

Detected Constituents in Subsurface Soil

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

1,1-Dichloroethane 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 3 L 3 U

1,1-Dichloroethene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 1.4 J 2.5 U 1.1 J 2.5 UL 2.8 L 3 U

2-Butanone 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 14 U 15 U 12 U 12 UJ 12 UJ 12 UL 12 UL 15 U

Acetone 12 U 12 U 18 UJ 99 B 22 U 19 U 73 B 15 U 15 B 17 B 26 B 9.2 B 11 B 12 U 11 B 9 B 12 UL 8.5 B 8.7 B

Ethylbenzene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U

Isopropylbenzene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U

Tetrachloroethene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 6.7 J 2.1 J 4.8 J 4.6 J 5.6 J 9.8 J 10 J 7 J

Toluene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 13 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U

Xylene, total 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 8.2 U 9 U 7.5 U 7.5 U 7.2 UJ 7.4 UL 7.5 UL 9 U

Semivolatile Organic Compounds (UG/KG)

2,4,5-Trichlorophenol 1,100 U 1,000 U 1,300 U 1,500 U 1,600 U 1,400 U 1,100 U 1,300 U 1,100 U 1,100 U 1,000 U 63 U 61 U 61 U 2.9 J 59 U 55 U 58 U 52 U

2,4,6-Trichlorophenol 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 63 U 14 J 16 J 13 J 59 U 8.8 J 9.2 J 10 J

2,4-Dichlorophenol 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 12 UJ 14 J 14 J 12 J 12 U 11 U 12 U 5.5 J

2,4-Dinitrotoluene 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 12 U 12 U 12 U 9.3 U 12 U 11 U 12 U 10 U

2-Methylnaphthalene 420 U 410 U 520 U 210 J 650 U 550 U 420 U 210 J 420 U 420 U 410 U 12 UL 3.3 L 12 UL 2.8 L 12 UL 11 U 12 U 10 U

3- and 4-Methylphenol NA NA NA NA NA NA NA NA NA NA NA 63 U 61 U 61 U 46 U 16 J 55 U 58 U 52 U

Acenaphthene 420 U 150 J 520 U 830 650 U 550 U 420 U 1,700 420 U 420 U 410 U 12 U 12 U 12 U 9.3 U 12 U 11 UL 12 UL 10 UL

Acenaphthylene 420 U 410 U 520 U 610 U 650 U 550 U 420 U 170 J 420 U 420 U 410 U 12 U 3.7 J 4 J 3.4 J 12 U 11 UL 12 UL 10 UL

Acetophenone 420 U 410 U 520 U 610 U 650 U 550 U 420 U 110 J 420 U 420 U 410 U 310 UL 310 UJ 300 UL 230 U 290 U 270 U 290 U 260 UL

Anthracene 420 U 440 520 U 180 J 650 U 110 J 420 U 4,700 J 420 U 420 U 410 U 12 U 12 U 2 J 1.4 J 12 U 11 U 12 U 1.8 J

Atrazine 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 12 U 1.5 J 3.6 J 2.2 J 1.5 J 11 U 12 U 2 J

Benzo(a)anthracene 420 U 1,000 270 J 820 650 U 280 J 420 U 15,000 170 J 420 U 410 U 7.3 J 7.6 J 8.5 J 6.5 B 5.4 B 6.1 J 5.2 J 8.6 J

Benzo(a)pyrene 420 U 850 320 J 600 J 650 U 200 J 420 U 15,000 110 J 420 U 410 U 12 U 12 U 4.3 J 9.3 U 12 U 5.6 J 5.2 J 7.9 J

Benzo(b)fluoranthene 420 U 920 470 J 640 650 U 240 J 420 U 15,000 160 J 420 U 410 U 8.4 J 7.4 J 8.1 J 6.3 J 12 U 9.9 J 9.5 J 12 B

Benzo(g,h,i)perylene 420 U 340 J 230 J 350 J 650 U 550 U 420 U 11,000 J 420 U 420 U 410 U 5.9 J 12 U 12 U 2.4 J 12 U 11 UJ 12 UJ 2.8 J

Benzo(k)fluoranthene 420 U 920 310 J 570 J 650 U 180 J 420 U 13,000 120 J 420 U 410 U 12 U 12 U 12 U 9.3 U 12 U 11 UJ 12 UJ 10 U

bis(2-Ethylhexyl)phthalate 420 U 410 U 520 U 170 B 650 U 550 U 420 U 510 U 420 U 98 B 410 U 50 K 78 B 150 K 96 B 190 B 89 B 1,900 B 550 B

Carbazole 420 U 360 J 220 J 610 U 650 U 550 U 420 U 2,900 420 U 420 U 410 U 310 U 310 UJ 300 U 230 U 290 U 270 U 290 U 260 U

Chrysene 420 U 1,200 350 J 850 650 U 290 J 420 U 15,000 190 J 420 U 410 U 12 U 12 U 3.9 J 2.2 J 12 U 11 UJ 12 UJ 2 J

Dibenz(a,h)anthracene 420 U 230 J 520 U 150 J 650 U 550 U 420 U 2,600 J 420 U 420 U 410 U 3.9 J 12 U 12 U 9.3 U 12 U 11 UJ 12 UJ 2.4 J

Dibenzofuran 420 U 170 J 520 U 410 J 650 U 550 U 420 U 710 420 U 420 U 410 U 310 U 310 UJ 300 U 230 U 290 U 270 U 290 U 260 U

Dimethyl phthalate 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 12 U 2.3 J 2.9 J 2.8 B 2.5 B 11 U 12 U 2.2 J

Di-n-octylphthalate 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 63 U 61 U 61 U 46 U 59 U 55 UJ 58 UJ 52 U

Fluoranthene 420 U 2,500 770 1,600 200 J 720 120 J 27,000 340 J 420 U 410 U 12 U 12 U 3.9 J 2.4 J 12 U 11 U 12 U 7.1 K

Fluorene 420 U 280 J 120 J 610 U 650 U 550 U 420 U 1,200 420 U 420 U 410 U 12 U 12 U 12 U 9.3 U 12 U 11 UL 12 UL 10 UL

Hexachlorobenzene 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 12 U 12 U 12 U 9.3 U 12 U 11 U 12 U 10 U

Hexachlorocyclopentadiene 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 12 U 12 U 12 U 9.3 U 12 U 11 UL 12 UL 10 UL

Indeno(1,2,3-cd)pyrene 420 U 540 290 J 390 J 650 U 130 J 420 U 11,000 J 420 U 420 U 410 U 5.3 J 12 U 12 U 2.2 J 12 U 11 UJ 12 UJ 3.2 J

Naphthalene 420 U 110 J 140 J 610 U 650 U 550 U 420 U 630 420 U 420 U 410 U 12 U 12 U 12 U 9.3 UL 12 UL 11 U 12 U 10 U

Phenanthrene 420 U 1,900 510 J 1,400 650 U 500 J 230 J 17,000 100 J 420 U 410 U 12 U 12 U 3.1 J 2 J 12 U 11 U 12 U 3.4 J

Phenol 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 63 U 61 U 61 U 46 U 59 U 55 U 58 U 52 U

Pyrene 420 U 1,900 580 1,600 150 J 590 420 U 25,000 300 J 420 U 410 U 12 U 12 U 4.6 J 3.1 J 12 U 11 UJ 12 UJ 6.4 J

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD 14 18 33 83,000 580 J 50 J 9.6 14 J 1.6 J 4.2 U 57 2.1 UJ 2 UJ 2 UL 1.7 U 1.8 UJ 1.9 UL 1.9 UL 1.7 UL

4,4'-DDE 4.2 U 13 5.4 280 J 6.2 J 5.5 U 4.2 U 14 2.6 J 4.2 U 4.1 U 2.1 UJ 2 UJ 2 UL 1.7 U 1.8 UJ 1.9 UL 1.9 UL 1.7 UL

4,4'-DDT 4.2 U 24 5.6 B 620 10 2 B 4.2 U 40 J 10 4.2 U 4.1 U 2.1 UJ 2 UJ 2 UL 1.7 U 1.8 UJ 1.9 UL 1.9 UL 1.7 UL

alpha-BHC 2.2 U 2.1 U 2.7 U 160 U 3.3 U 2.8 U 2.2 U 4 J 2.2 U 2.2 U 2.1 U 1.1 UJ 1 UJ 1 UL 0.87 U 0.92 UJ 0.96 UL 0.98 UL 0.89 UL

alpha-Chlordane 2.2 U 2.1 U 2.7 U 160 U 3.9 1.9 J 2.2 U 2.6 U 2.2 U 2.2 U 2.1 U 1.1 UJ 1 UJ 1 UL 0.87 U 0.92 UJ 0.96 UL 0.98 UL 0.89 UL

beta-BHC 2.2 U 2.1 U 0.82 J 160 U 3.3 U 2.8 U 2.2 U 8.5 J 2.2 U 2.2 U 2.1 U 1.1 UJ 1 UJ 1 UL 0.87 U 0.92 UJ 0.96 UL 0.98 UL 0.89 UL

Dieldrin 4.2 U 4.1 U 2 J 310 U 6.5 U 5.5 U 4.2 U 2 J 4.2 U 4.2 U 4.1 U 2.1 UJ 2 UJ 2 UL 1.7 U 1.8 UJ 1.9 UL 1.9 UL 1.7 UL

Endosulfan I 2.2 U 2.1 U 2.7 U 160 U 3.3 U 2.8 U 2.2 U 1.3 J 2.2 U 2.2 U 2.1 U 1.1 UJ 1 UJ 1 UL 0.87 U 0.92 UJ 0.96 UL 0.98 UL 0.89 UL

Endosulfan II 4.2 U 4.1 U 1.2 J 310 U 6.5 U 5.5 U 4.2 U 1.2 J 4.2 U 4.2 U 4.1 U 2.1 UJ 2 UJ 2 UL 1.7 U 1.8 UJ 1.9 UL 1.9 UL 1.7 UL

Endosulfan sulfate 4.2 U 4.1 U 5.2 U 310 U 6.5 U 5.5 U 4.2 U 7.7 J 4.2 U 4.2 U 4.1 U 2.1 UJ 2 UJ 2 UL 1.7 U 1.8 UJ 1.9 UL 1.9 UL 1.7 UL

Endrin 4.2 U 0.91 J 5.2 U 310 U 6.5 U 5.5 U 4.2 U 5.1 U 4.2 U 4.2 U 4.1 U 2.1 UJ 2 UJ 2 UL 1.7 U 1.8 UJ 1.9 UL 1.9 UL 1.7 UL

Endrin aldehyde 4.2 U 1.8 J 5.2 U 310 U 6.5 U 5.5 U 4.2 U 19 J 4.2 U 4.2 U 4.1 U 2.1 UJ 2 UJ 2 UL 1.7 U 1.8 UJ 1.9 UL 1.9 UL 1.7 UL

Endrin ketone 4.2 U 2.4 J 5.2 U 310 U 6.5 U 5.5 U 4.2 U 29 J 4.2 U 4.2 U 4.1 U 2.1 UJ 2 UJ 2 UL 1.7 U 1.8 UJ 1.9 UL 1.9 UL 1.7 UL

04/11/07

IS66DP01

IS66SB010710

04/11/07

IS66DP02

IS66SB020205

04/11/07

IS66DP03

IS66SB030306

04/11/07

IS66DP04

IS66SB040912 IS66SB050812

04/11/07

IS66SB05P0812

04/11/07

IS66DP05

04/12/07

IS66DP06

IS66SB061216

04/11/07

IS66DP07

IS66SB070103

04/12/07

IS66DP08

IS66SB081014

04/11/07

IS66DP09

IS66SB090104

IS66DP10

IS66SB101214

04/11/07

IS66SB221112

10/01/10

IS66SB22P1112

10/01/10

IS66DP23

IS66SB231516

10/01/10

IS66DP22 IS66DP24

IS66SB240708

10/01/10

IS66DP25

IS66SB251011

10/01/10

IS66DP26

IS66SB260708

09/24/10

IS66DP27

IS66SB270910

09/24/10

IS66DP28

IS66SB280607

09/23/10
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Detected Constituents in Subsurface Soil

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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Sample ID

Sample Date

Chemical Name
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gamma-Chlordane 2.2 U 0.57 J 2.7 U 240 J 0.99 J 0.62 J 2.2 U 14 J 0.5 J 2.2 U 2.1 U 1.1 UJ 1 UJ 1 UL 0.87 U 0.92 UJ 0.96 UL 0.98 UL 0.89 UL

Heptachlor epoxide 2.2 U 2.1 U 0.74 J 210 J 2.8 J 2.8 U 2.2 U 0.83 J 2.2 U 2.2 U 2.1 U 1.1 UJ 1 UJ 1 UL 0.87 U 0.92 UJ 0.96 UL 0.98 UL 0.89 UL

Methoxychlor 22 U 21 U 27 U 1,600 U 33 U 28 U 22 U 77 J 8.3 J 22 U 21 U 11 UJ 10 UJ 10 UL 8.7 U 9.2 UJ 9.6 UL 9.8 UL 8.9 UL

Dioxin/Furans (PG/G)

1,2,3,4,6,7,8-Heptachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 2.37 U 0.137 J 0.232 J

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 27 17.5 111 22.2 30.3 8.81 148 18.3

1,2,3,4,7,8-Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 2.37 U 2.76 U 0.0983 J

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 0.13 J 0.494 J 0.163 X

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 1.09 J 0.541 J 1.52 J 0.43 J 3.05 U 0.197 J 2.17 J 0.229 X

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 1.24 X 0.599 J 4.72 0.749 J 1.32 J 0.352 X 3.51 X 0.414 J

1,2,3,7,8-Pentachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 2.37 U 2.76 U 2.57 U

2,3,7,8-TCDD (dioxin) NA NA NA NA NA NA NA NA NA NA NA 1.3 U 1.16 U 0.854 J 0.899 U 1.22 U 0.947 U 1.11 U 1.03 U

2,3,7,8-Tetrachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 1.3 U 1.16 U 1.11 U 0.899 U 1.22 U 0.947 U 1.11 U 1.03 U

Octachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 6.51 U 5.82 U 5.54 U 4.49 U 6.1 U 0.512 X 0.841 J 0.606 B

Octachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 248 189 3,960 J 1,250 J 651 386 5,040 J 2,630 K

Total heptachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 2.37 U 0.137 J 0.312 J

Total heptachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 48.9 35.8 573 86 120 40.2 362 50.6

Total hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 2.37 U 0.394 J 0.252 J

Total hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 13.3 8.35 328 28 45.8 12.2 64.1 8.24

Total pentachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 2.37 U 0.0896 J 2.57 U

Total pentachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 2.93 J 2.15 J 120 3.09 14 2.37 U 5.25 0.297 J

Total tetrachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 1.3 U 1.16 U 1.11 U 0.899 U 1.22 U 0.947 U 1.11 U 1.03 U

Total tetrachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 2.91 1.46 118 0.438 J 37.5 0.947 U 1.5 0.165 J

Toxic Equivalents (Total TEQ) NA NA NA NA NA NA NA NA NA NA NA 0.577 0.346 3.78 0.715 0.63 0.272 3.61 1.06

Explosives (UG/KG)

Perchlorate 2.6 U 0.85 J 2.8 U 2.8 J 3.1 U 3.9 U 2.6 U 1.2 J 1 J 1.7 J 0.9 J 0.53 U 0.5 U 0.48 U 0.42 U 0.49 U 0.32 J 0.47 U 1.1 J

Total Metals (MG/KG)

Aluminum 6,490 7,200 8,780 9,990 6,830 4,930 8,630 10,900 7,090 8,510 9,340 17,600 15,400 13,700 5,860 16,100 12,600 17,200 6,520

Antimony 0.38 UJ 0.37 UJ 0.48 B 0.56 UJ 0.57 UJ 0.5 UJ 0.38 UJ 0.43 UJ 0.38 UJ 0.39 UJ 0.38 UJ 0.82 U 0.36 U 0.84 U 0.34 U 0.28 J 0.4 U 0.41 U 0.42 R

Arsenic 6.5 1.2 J 17.1 6.6 53.2 J 36.6 J 2.3 J 2.7 J 6.1 3 1.1 J 7.2 J 2 J 3.6 3.5 0.76 B 6.2 1.7 1.6

Barium 63.4 47.7 J 131 87.8 85.3 126 66 46.3 J 34.5 J 66.8 48 J 63.9 72.7 67.9 45.2 103 50.7 61.9 20.9

Beryllium 0.79 J 0.98 J 2.3 0.48 B 1.5 J 0.91 J 0.43 B 0.67 B 0.38 B 0.6 B 0.55 B 1.3 0.98 0.77 0.31 J 0.9 J 0.59 0.63 0.22 J

Cadmium 0.05 U 0.072 B 0.55 B 0.074 U 0.21 B 1.6 J 0.051 U 0.057 U 0.051 U 0.051 U 0.05 U 0.48 J 0.22 U 0.18 B 0.2 U 0.57 U 0.05 B 0.1 B 0.25 U

Calcium 311 J 3,710 22,600 2,550 2,000 965 J 858 J 255 J 597 J 1,630 35.3 B 205 246 284 58.5 532 46.5 153 103

Chromium 11.8 17.4 26.2 13.3 16.8 14.4 11 19.1 13.3 16 13.6 26.2 20.6 19.3 11.2 24 18.9 18.5 9.5

Cobalt 5.9 J 4 J 8 J 13.7 J 7.1 J 10.6 J 6 J 12.8 J 4.4 J 6.4 J 5.2 J 9.6 9.3 11.7 2.8 16.6 7 4.8 2.1

Copper 17.2 21.5 40.4 10.6 31 31.5 9.9 12.7 11.1 18.4 12 14.8 11.7 10.3 4.4 14 9.5 12.9 4.9

Cyanide 0.074 U 0.075 U 0.097 U 0.21 J 0.12 U 0.1 U 0.077 U 0.093 U 0.078 U 0.08 U 0.076 U 0.48 U 0.52 U 0.48 U 0.4 U 0.44 U 0.48 U 0.48 U 0.44 U

Iron 60,000 32,200 28,500 12,500 24,200 J 16,000 J 11,600 28,600 20,200 19,100 13,000 30,500 J 18,700 J 26,100 6,110 31,000 8,290 17,800 6,120

Lead 10.8 31.5 186 37.5 242 J 1,420 J 16 10.3 18.7 11.5 11.3 15.4 J 9.5 J 17.2 5.8 12.3 8.7 10.8 6.1

Magnesium 981 J 668 J 1,350 J 856 J 1,250 J 695 J 689 J 1,210 J 838 J 2,120 1,010 J 1,420 1,180 824 666 2,230 1,170 1,160 566 K

Manganese 64.8 71.9 272 106 79 73.8 139 278 78.4 93.1 24.6 50.5 57.3 105 17.2 53.2 24.4 28.4 24.4

Mercury 0.099 B 0.075 B 0.63 0.11 B 0.32 B 0.41 B 0.1 B 0.11 B 0.082 B 0.086 B 0.066 B 0.03 J 0.03 J 0.02 J 0.01 J 0.02 J 0.03 J 0.006 J 0.02 J

Nickel 10.9 5.3 J 25.4 9.5 J 42.2 J 28.9 J 5.8 J 11.3 J 7.2 J 14.7 7.5 J 15.5 13.6 11.4 3.8 22.7 8 9.5 5.5

Potassium 714 J 552 J 913 J 722 J 552 J 370 J 547 J 680 J 641 J 1,010 J 778 J 1,300 1,300 818 649 1,370 1,080 1,140 720 K

Selenium 0.73 U 0.71 U 3 1.1 U 1.6 J 0.96 U 0.74 U 0.82 U 0.74 U 0.75 U 0.73 U 0.58 0.4 0.5 0.28 J 0.65 0.28 J 0.35 J 0.09 J

Silver 0.13 U 0.12 U 0.15 U 0.18 U 0.19 U 0.17 U 0.13 U 0.14 U 0.13 U 0.13 U 0.12 U 0.03 J 0.02 J 0.04 J 0.02 J 0.01 J 0.03 J 0.05 J 0.02 J

Sodium 127 B 83.3 B 293 B 201 B 294 B 243 B 170 B 136 B 155 B 104 B 143 B 90.9 86.2 68 J 71.9 248 109 78.7 J 58.8 J

Thallium 1.2 U 1.2 U 1.5 U 1.8 U 1.9 U 1.6 U 1.3 U 1.4 U 1.3 U 1.3 U 1.2 U 0.22 0.18 0.2 0.07 J 0.2 0.14 J 0.22 0.08 J

Vanadium 19 62.2 156 31.5 166 J 73.4 J 21.7 26.2 25.4 22 23 40.2 J 22.8 J 27.5 17.6 30.9 32.4 29.5 15.5

Zinc 35.3 36.2 391 61.5 201 J 429 J 30.7 35 28.8 47.6 27.4 52.4 46.5 44.8 13.1 59.1 31.4 37.8 14

Wet Chemistry

pH (ph) 5.13 8.12 8.52 8.3 6.67 6.17 7.58 4.97 6.06 6.76 5.18 NA NA NA NA NA NA NA NA

Total organic carbon (TOC) (mg/kg) 5,260 9,850 73,100 134,000 139,000 163,000 37,000 11,800 16,400 6,660 5,710 NA NA NA NA NA NA NA NA
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Notes:       e Soil.xlsx]

Shading indicates detections Hillary Ott

B - Analyte not detected above the level reported in blanks

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

precise

K - Analyte present, value may be biased high, actual value may 

be lower

L - Analyte present, value may be biased low, actual value may 

be higher

NA - Not analyzed #######

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

X - Dioxins only: Estimated Maximum Possible Concentration 

(EMPC)

MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram
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TABLE 4-5

Detected Constituents in Subsurface Soil

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

1,1-Dichloroethane

1,1-Dichloroethene

2-Butanone

Acetone

Ethylbenzene

Isopropylbenzene

Tetrachloroethene

Toluene

Xylene, total

Semivolatile Organic Compounds (UG/KG)

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2,4-Dinitrotoluene

2-Methylnaphthalene

3- and 4-Methylphenol

Acenaphthene

Acenaphthylene

Acetophenone

Anthracene

Atrazine

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

bis(2-Ethylhexyl)phthalate

Carbazole

Chrysene

Dibenz(a,h)anthracene

Dibenzofuran

Dimethyl phthalate

Di-n-octylphthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorocyclopentadiene

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Phenol

Pyrene

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

alpha-BHC

alpha-Chlordane

beta-BHC

Dieldrin

Endosulfan I

Endosulfan II

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

2.5 UL 2.5 UL 2.5 UJ 2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 UL 2.5 UL 2.5 UJ 2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

12 UL 12 UL 12 UJ 12 U 12 U 14 UJ 12 U 12 U 12 UJ 12 U NA 15 U 14 UJ 15 UJ 22 J

12 UL 24 L 12 UJ 12 U 12 U 8.8 B 47 B 12 U 17 B 12 U NA 6.5 J 14 UJ 6.6 B 95 J

2.5 UL 2.5 UL 2.5 UJ 2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 9.3

2.5 UL 2.5 UL 2.5 UJ 2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 22

6.1 J 2.9 J 5.9 J 6.4 J 4.4 J 6.1 J 6.6 J 7.4 J 4.6 J 4.5 J NA 10 J 5.2 J 5.1 J 9.6 J

2.5 UL 2.5 UL 2.5 UJ 2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

7.5 UL 7.5 UL 7.5 UJ 7.5 U 7.5 U 8.2 UJ 7.5 U 7.5 U 7.4 UJ 7.5 U NA 9 U 8.2 UJ 9 UJ 50

58 U 56 U 62 U 58 U 52 U 59 U 56 U 58 U 55 U 57 U 57 U NA 55 U 13 J 57 U

58 U 56 U 62 U 58 U 52 U 59 U 56 U 58 U 55 U 57 U 57 U NA 55 U 7.9 J 57 U

12 U 11 U 12 U 12 U 10 UJ 12 U 2.6 J 12 UJ 11 U 11 U 11 U NA 11 U 8.3 J 11 UJ

12 U 11 U 12 U 12 U 10 U 12 U 8.2 J 12 U 11 U 11 U 11 U NA 11 U 13 U 11 U

12 U 11 U 12 U 12 UL 10 UL 12 U 11 U 12 UL 11 U 11 U 11 U NA 11 U 13 UL 100 L

58 U 56 U 62 U 58 U 52 U 59 U 56 U 58 U 55 U 57 U 57 U NA 55 U 66 U 14 J

12 UL 11 U 12 UL 12 UL 10 UL 12 UL 5.6 L 12 UL 11 UL 11 UL 11 U NA 11 UL 3.6 J 18 J

12 UL 11 U 12 UL 12 UL 10 UL 12 U 6.6 J 12 UL 11 UL 11 UL 11 U NA 11 U 6.2 J 3.9 J

290 U 280 U 300 U 290 UL 260 UL 290 UL 280 UL 280 UL 270 U 280 U 280 U NA 270 UL 330 UL 280 UL

12 U 1.4 J 12 U 12 U 10 U 12 U 11 U 12 U 11 U 11 U 11 U NA 11 U 4.7 J 5 J

12 U 11 U 12 U 12 U 10 U 12 U 1.9 J 12 U 11 U 11 U 11 U NA 11 U 4.8 J 11 U

12 U 5.6 J 8.1 J 12 U 10 U 12 U 11 U 12 U 4.7 J 4.7 J 11 U NA 11 U 7.5 J 30

12 UJ 5.9 J 12 U 12 U 6.1 B 12 U 11 U 6.5 B 11 U 11 U 11 U NA 11 U 12 J 28

12 UJ 9 J 12 U 12 U 10 U 12 U 11 U 12 U 11 U 11 U 11 U NA 11 U 6 J 45

12 UJ 11 U 12 U 12 U 10 U 12 U 11 U 12 U 11 U 11 U 11 U NA 11 U 5.3 J 20 J

12 UJ 11 U 12 U 12 U 10 U 12 U 11 U 12 U 11 U 11 U 11 U NA 11 U 4.4 J 13 J

100 B 1,100 B 90 B 150 B 76 B 650 K 38 B 200 B 51 B 100 B 250 B NA 530 K 140 B 190 B

290 U 280 U 300 U 290 U 260 U 290 U 280 U 280 U 270 U 280 U 280 U NA 270 U 330 U 280 U

12 U 5.4 J 12 U 12 U 10 U 12 U 2 J 12 U 11 U 11 U 11 U NA 11 U 13 U 23 J

12 UJ 11 U 12 U 12 U 10 U 12 U 11 U 12 U 11 U 11 U 11 U NA 11 U 11 J 11 J

290 U 280 U 300 U 290 U 260 U 290 U 280 U 280 U 270 U 280 U 280 U NA 270 U 330 U 280 U

12 U 1.8 B 12 U 12 U 2 B 12 U 3.1 J 2.5 B 11 U 11 U 2.1 B NA 11 U 5.4 J 11 U

58 U 56 U 62 U 58 U 52 U 59 U 56 U 58 U 55 U 57 U 57 U NA 55 U 96 J 57 U

12 U 11 J 12 U 12 U 10 U 12 UL 2.4 L 12 U 11 U 11 U 11 U NA 11 UL 6.5 J 59

12 UL 11 U 12 UL 12 UL 10 UL 12 UL 11 UL 12 UL 11 UL 11 UL 11 U NA 11 UL 13 U 9.2 J

12 U 11 U 12 U 12 U 10 U 12 U 11 U 12 U 11 U 11 U 11 U NA 11 U 3.5 J 11 U

12 UL 11 U 12 UL 12 U 10 U 12 U 11 U 12 U 11 UL 11 UL 11 U NA 11 U 5.3 J 11 U

12 U 4.2 J 12 U 12 U 10 U 12 U 11 U 12 U 11 U 11 U 11 U NA 11 U 10 J 21 J

12 U 11 U 12 U 12 U 10 U 12 UL 11 UL 12 U 11 U 11 U 11 U NA 11 UL 13 U 1,300

12 U 7.5 J 12 U 12 U 10 U 12 U 11 U 12 U 11 U 11 U 7.7 J NA 11 U 6.9 J 27

58 UJ 56 U 62 U 58 U 52 U 59 U 56 U 58 U 55 U 57 U 57 U NA 55 U 8.6 J 57 U

12 U 12 J 12 U 12 U 10 U 12 U 11 U 12 U 11 U 11 U 3.4 J NA 11 U 8.5 J 54

1.8 UL 1.8 UJ 2 UL 1.9 UJ 1.8 UJ 2 UJ 0.68 J 2 UJ 1.8 UL 1.9 UL 1.8 UJ NA 1.7 UJ 2.1 UJ 120

1.8 UL 1.8 UJ 2 UL 1.9 UJ 1.8 UJ 2 UJ 2 UJ 2 UJ 1.8 UL 1.9 UL 1.8 UJ NA 1.7 UJ 2.1 UJ 180

1.8 UL 1.8 UJ 2 UL 1.9 UJ 1.8 UJ 2 UJ 2 UJ 2 UJ 1.8 UL 1.9 UL 1.8 UJ NA 1.7 UJ 2.1 UJ 5.7 J

0.93 UL 0.93 UJ 1 UL 0.96 UJ 0.94 UJ 1 UJ 1 UJ 1 UJ 0.9 UL 1 UL 0.96 UJ NA 0.89 UJ 1.1 UJ 1.1 UJ

0.93 UL 0.93 UJ 1 UL 0.96 UJ 0.94 UJ 1 UJ 1 UJ 1 UJ 0.9 UL 1 UL 0.96 UJ NA 0.89 UJ 1.1 UJ 1.1 UJ

0.93 UL 0.93 UJ 1 UL 0.96 UJ 0.94 UJ 1 UJ 1 UJ 1 UJ 0.9 UL 1 UL 0.96 UJ NA 0.89 UJ 1.1 UJ 1.1 UJ

1.8 UL 1.8 UJ 2 UL 1.9 UJ 1.8 UJ 2 UJ 2 UJ 2 UJ 1.8 UL 1.9 UL 1.8 UJ NA 1.7 UJ 2.1 UJ 27 J

0.93 UL 0.93 UJ 1 UL 0.96 UJ 0.94 UJ 1 UJ 1 UJ 1 UJ 0.9 UL 1 UL 0.96 UJ NA 0.89 UJ 1.1 UJ 1.5 J

1.8 UL 1.8 UJ 2 UL 1.9 UJ 1.8 UJ 2 UJ 2 UJ 2 UJ 1.8 UL 1.9 UL 1.8 UJ NA 1.7 UJ 2.1 UJ 2.1 UJ

1.8 UL 1.8 UJ 2 UL 1.9 UJ 1.8 UJ 2 UJ 2 UJ 2 UJ 1.8 UL 1.9 UL 1.8 UJ NA 1.7 UJ 2.1 UJ 2.1 UJ

1.8 UL 1.8 UJ 2 UL 1.9 UJ 1.8 UJ 2 UJ 2 UJ 2 UJ 1.8 UL 1.9 UL 1.8 UJ NA 1.7 UJ 2.1 UJ 2.1 UJ

1.8 UL 1.8 UJ 2 UL 1.9 UJ 1.8 UJ 2 UJ 2 UJ 2 UJ 1.8 UL 1.9 UL 1.8 UJ NA 1.7 UJ 2.1 UJ 2.1 UJ

1.8 UL 1.8 UJ 2 UL 1.9 UJ 1.8 UJ 2 UJ 2 UJ 2 UJ 1.8 UL 1.9 UL 1.8 UJ NA 1.7 UJ 2.1 UJ 2.1 UJ

09/23/10

IS66DP29

IS66SB291617

09/24/10

IS66DP30

IS66SB300910

09/22/10

IS66DP31

IS66SB311415 IS66SB320809

09/29/10

IS66SB32P0809

09/29/10

IS66DP32

09/28/10

IS66DP33

IS66SB331415

09/28/10

IS66DP34

IS66SB340809

09/28/10

IS66DP35

IS66SB351415

09/29/10

IS66DP36

IS66SB360809

IS66DP37

IS66SB371314

09/28/10

IS66SB381213

09/21/10

IS66SB381213-01

09/22/10

IS66DP39

IS66SB391213

09/28/10

IS66DP38 IS66DP40

IS66SB400910

09/30/10

IS66DP41

IS66SB410607

09/30/10



Page 5 of 6

TABLE 4-5

Detected Constituents in Subsurface Soil

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

gamma-Chlordane

Heptachlor epoxide

Methoxychlor

Dioxin/Furans (PG/G)

1,2,3,4,6,7,8-Heptachlorodibenzofuran

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin

1,2,3,4,7,8-Hexachlorodibenzofuran

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin

1,2,3,7,8-Pentachlorodibenzo-p-dioxin

2,3,7,8-TCDD (dioxin)

2,3,7,8-Tetrachlorodibenzofuran

Octachlorodibenzofuran

Octachlorodibenzo-p-dioxin

Total heptachlorodibenzofuran

Total heptachlorodibenzo-p-dioxin

Total hexachlorodibenzofuran

Total hexachlorodibenzo-p-dioxin

Total pentachlorodibenzofuran

Total pentachlorodibenzo-p-dioxin

Total tetrachlorodibenzofuran

Total tetrachlorodibenzo-p-dioxin

Toxic Equivalents (Total TEQ)

Explosives (UG/KG)

Perchlorate

Total Metals (MG/KG)

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Cyanide

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Wet Chemistry

pH (ph)

Total organic carbon (TOC) (mg/kg)

09/23/10

IS66DP29

IS66SB291617

09/24/10

IS66DP30

IS66SB300910

09/22/10

IS66DP31

IS66SB311415 IS66SB320809

09/29/10

IS66SB32P0809

09/29/10

IS66DP32

09/28/10

IS66DP33

IS66SB331415

09/28/10

IS66DP34

IS66SB340809

09/28/10

IS66DP35

IS66SB351415

09/29/10

IS66DP36

IS66SB360809

IS66DP37

IS66SB371314

09/28/10

IS66SB381213

09/21/10

IS66SB381213-01

09/22/10

IS66DP39

IS66SB391213

09/28/10

IS66DP38 IS66DP40

IS66SB400910

09/30/10

IS66DP41

IS66SB410607

09/30/10

0.93 UL 0.93 UJ 1 UL 0.96 UJ 0.94 UJ 1 UJ 1 UJ 1 UJ 0.9 UL 1 UL 0.96 UJ NA 0.89 UJ 1.1 UJ 1.1 UJ

0.93 UL 0.93 UJ 1 UL 0.96 UJ 0.94 UJ 1 UJ 1 UJ 1 UJ 0.9 UL 1 UL 0.96 UJ NA 0.89 UJ 1.1 UJ 1.1 UJ

9.3 UL 9.3 UJ 10 UL 9.6 UJ 9.4 UJ 10 UJ 10 UJ 10 UJ 9 UL 10 UL 9.6 UJ NA 8.9 UJ 11 UJ 11 UJ

2.92 U 2.66 U 2.85 U 2.74 U 3.06 U 3.21 U 0.188 J 2.78 U 3.03 U 2.67 U 2.75 U NA 2.72 U 3.02 U 1.67 J

37.7 10.5 12 12.8 J 19 J 7.44 65 56.5 K 17.2 4.85 73.6 NA 4.58 4.03 29.5

2.92 U 2.66 U 2.85 U 2.74 U 3.06 U 3.21 U 3.11 U 2.78 U 3.03 U 2.67 U 2.75 U NA 2.72 U 3.02 U 0.24 J

0.285 J 0.145 X 2.85 U 2.74 U 3.06 U 3.21 U 0.503 J 2.78 U 3.03 U 2.67 U 0.584 J NA 2.72 U 3.02 U 0.325 X

0.883 X 0.294 X 2.85 U 0.218 J 0.319 J 3.21 U 0.888 J 0.567 X 0.366 J 2.67 U 1.12 J NA 2.72 U 3.02 U 0.618 J

2.04 J 0.44 J 1.95 J 0.566 J 0.623 J 3.21 U 0.938 X 1.3 J 1.27 J 2.67 U 1.63 J NA 2.72 U 0.136 X 0.487 X

0.304 X 2.66 U 2.85 U 2.74 U 3.06 U 3.21 U 0.328 J 2.78 U 3.03 U 2.67 U 0.15 X NA 2.72 U 3.02 U 0.182 X

0.766 J 1.06 UJ 1.14 U 1.1 U 1.23 U 1.29 U 1.24 U 1.11 U 1.21 U 1.07 U 0.354 X NA 1.09 U 1.21 U 1.31 U

1.17 U 1.06 UJ 1.14 U 1.1 U 1.23 U 1.29 U 1.24 U 1.11 U 1.21 U 1.07 U 1.1 U NA 1.09 U 1.21 U 0.381 J

0.506 J 5.32 U 5.7 U 5.48 U 6.13 U 6.43 U 0.371 B 0.261 X 6.05 U 5.34 U 5.51 U NA 5.44 U 6.05 U 5.23 J

2,220 J 1,340 J 616 K 632 J 1,200 J 543 K 13,300 K 2,590 J 471 K 275 K 3,470 J NA 286 K 189 1,760 J

2.92 U 2.66 U 2.85 U 2.74 U 3.06 U 3.21 U 0.188 J 2.78 U 3.03 U 2.67 U 2.75 U NA 2.72 U 3.02 U 5.29

228 26.8 58.5 49.2 69.7 41.2 142 228 79.4 31.3 400 NA 20 13.8 67.8

2.92 U 2.66 U 0.166 J 2.74 U 3.06 U 3.21 U 3.11 U 2.78 U 3.03 U 2.67 U 0.0917 J NA 2.72 U 3.02 U 1.41 J

70.7 4.87 28.9 11.6 17.2 14.8 16 107 27.8 15.2 144 NA 5.34 4.44 7.91

2.92 U 2.66 U 2.85 U 2.74 U 3.06 U 3.21 U 3.11 U 2.78 U 3.03 U 2.67 U 2.75 U NA 2.72 U 3.02 U 2.91 J

15.1 0.375 J 2.69 J 0.526 J 0.949 J 2.48 J 0.558 J 24 4.54 4.16 32.6 NA 2.72 U 0.738 J 0.885 J

1.17 U 1.06 U 1.14 U 1.1 U 1.23 U 1.29 U 1.24 U 1.11 U 1.21 U 0.505 J 1.1 U NA 1.09 U 0.178 J 0.883 J

22.4 1.06 U 3.97 1.1 U 1.23 U 3.53 1.24 U 17.4 4.32 8.82 26.1 NA 1.09 U 0.283 J 1.31 U

2.43 0.595 0.5 0.396 0.644 0.237 5.2 1.53 0.477 0.131 2.61 NA 0.132 0.111 1.23

0.47 U 230 0.86 J 2.6 J 5.7 J 1 J 0.46 U 0.48 U 0.44 U 0.47 U 1.1 J NA 0.29 J 0.49 U 0.51 U

11,600 13,100 15,800 9,360 9,270 11,500 14,600 14,600 11,300 13,200 11,400 NA 5,860 10,100 10,700

0.17 J 0.45 U 0.87 U 2.1 U 0.39 U 0.79 U 0.43 U 0.52 R 0.48 U 0.89 U 0.43 U NA 0.34 U 0.39 U 0.33 U

0.48 B 3.3 1.5 14 9.2 1 B 5.6 1.8 0.28 B 1.2 5.8 NA 0.88 B 0.52 B 5

88.9 52.2 166 34.9 36.1 82.4 40 130 87.6 101 104 NA 40.5 35.2 98.3

0.82 0.68 1.2 1.2 0.66 0.79 0.41 J 1.1 0.58 0.88 1 NA 0.5 0.41 0.66

0.42 U 0.27 U 0.52 U 1.2 U 0.23 U 0.47 U 0.26 U 0.31 U 0.06 B 0.54 U 0.05 B NA 0.2 U 0.23 U 0.23 J

459 119 523 36.6 39.8 467 168 438 320 633 684 NA 310 118 2,210

19.4 21.9 21.2 56 J 21.6 J 17.8 19.6 21.3 16.7 21.5 20.2 NA 8.5 14 13.6

10.5 7.7 16.3 4.2 4.8 12.4 4 8.5 9.3 7.1 16.4 NA 7.3 5.1 8.7

13.4 13 13.9 25.8 11.6 9.6 7.7 12.8 10.8 12 15.1 NA 4.4 5.8 22.4

0.44 U 0.48 U 0.48 U 0.48 U 0.44 U 0.48 U 0.44 U 0.44 UL 0.44 U 0.44 U 0.44 U NA 0.4 U 0.52 U 0.52 U

27,700 11,100 21,800 73,400 J 19,200 J 20,100 20,500 23,800 10,500 22,600 15,300 NA 16,700 14,000 11,000

9.3 11.1 8.6 18.8 J 10 J 7.8 7.8 11 5.3 9.2 5.7 NA 4.3 5.6 38.2

2,070 1,460 2,790 867 971 1,940 1,020 1,510 J 1,560 2,050 1,860 NA 946 1,200 766

91.4 59.3 81.3 41.4 64.3 131 70.7 43.7 43.7 65.9 37.1 NA 224 28.6 171

0.01 J 0.02 J 0.004 J 0.018 U 0.017 U 0.02 J 0.009 J 0.019 U 0.008 J 0.07 0.01 J NA 0.01 J 0.023 U 0.04 J

22.1 10.2 30.6 6 J 7.2 18.8 9.1 17 17.1 21.1 31.6 NA 10.4 10.6 12.3

957 1,220 904 764 827 928 1,060 934 J 1,080 1,190 575 NA 706 895 657

0.27 J 0.35 J 0.38 J 1.3 0.54 0.24 J 0.35 J 0.5 J 0.18 J 0.33 J 0.47 NA 0.12 J 0.27 J 0.58

0.02 J 0.03 J 0.03 J 0.02 J 0.02 J 0.03 J 0.01 J 0.03 J 0.02 J 0.03 J 0.03 J NA 0.02 J 0.02 J 0.09

69.4 J 48.1 J 166 55.2 J 45.8 J 76 B 97.3 B 114 136 158 112 NA 39.7 B 133 50 J

0.12 J 0.14 J 0.16 J 0.12 J 0.1 J 0.13 J 0.15 J 0.19 J 0.14 J 0.14 J 0.13 J NA 0.06 J 0.12 J 0.23

25.7 29.6 28.8 46.9 37 22 24.4 29 15.7 26.9 18.9 NA 10.6 19.8 30.3

50.7 37.5 63 31.3 23.8 42.9 23 51.3 50 46.3 73.3 NA 27.6 24.9 78.6

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 4-5

Detected Constituents in Subsurface Soil

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

Notes:

Shading indicates detections

B - Analyte not detected above the level reported in blanks

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

precise

K - Analyte present, value may be biased high, actual value may 

be lower

L - Analyte present, value may be biased low, actual value may 

be higher

NA - Not analyzed

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

X - Dioxins only: Estimated Maximum Possible Concentration 

(EMPC)

MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram

09/23/10

IS66DP29

IS66SB291617

09/24/10

IS66DP30

IS66SB300910

09/22/10

IS66DP31

IS66SB311415 IS66SB320809

09/29/10

IS66SB32P0809

09/29/10

IS66DP32

09/28/10

IS66DP33

IS66SB331415

09/28/10

IS66DP34

IS66SB340809

09/28/10

IS66DP35

IS66SB351415

09/29/10

IS66DP36

IS66SB360809

IS66DP37

IS66SB371314

09/28/10

IS66SB381213

09/21/10

IS66SB381213-01

09/22/10

IS66DP39

IS66SB391213

09/28/10

IS66DP38 IS66DP40

IS66SB400910

09/30/10

IS66DP41

IS66SB410607

09/30/10
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TABLE 4-6

Detected Constituents in Groundwater

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/L)

Toluene 1 B 1 B 2 B 1 B 1 B 2 B 2 B 2 B 9 B 2 B 1 B 0.5 U 0.5 UJ 5.1 5.5 0.5 U 0.5 U

Trichloroethene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.42 J 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Semivolatile Organic Compounds (UG/L)

Acenaphthene 10 U 10 U 10 U 10 U 10 U 11 U 3 J 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Dibenzofuran 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.1 UL 0.1 UL 0.28 0.24 0.098 U 0.1 U

Di-n-butylphthalate 2 J 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Naphthalene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.1 U 0.1 U 1.7 0.98 0.098 U 0.1 U

Pesticide/Polychlorinated Biphenyls (UG/L)

4,4'-DDD 0.1 U 0.026 B 0.1 U 0.1 U 9.5 0.056 B 0.022 B 0.11 U 0.1 U 0.049 B NA 0.052 U 0.051 U 0.053 U 0.052 U 0.054 U 0.053 U

4,4'-DDE 0.1 U 0.1 U 0.1 U 0.1 U 0.027 J 0.11 U 0.1 U 0.11 U 0.1 U 0.11 U NA 0.052 U 0.051 U 0.053 U 0.052 U 0.054 U 0.053 U

4,4'-DDT 0.1 U 0.1 U 0.1 U 0.1 U 0.047 J 0.11 U 0.1 U 0.11 U 0.1 U 0.11 U NA 0.052 U 0.051 U 0.053 U 0.052 U 0.054 U 0.053 U

delta-BHC 0.05 U 0.05 U 0.05 U 0.05 U 0.053 U 0.054 U 0.051 U 0.053 U 0.05 U 0.054 U NA 0.026 U 0.026 U 0.026 U 0.026 U 0.03 J 0.026 U

Heptachlor 0.05 U 0.05 U 0.05 U 0.05 U 0.053 U 0.054 U 0.051 U 0.053 U 0.05 U 0.054 U NA 0.026 U 0.026 U 0.026 U 0.026 U 0.021 J 0.026 U

Heptachlor epoxide 0.05 U 0.05 U 0.05 U 0.05 U 0.036 J 0.054 U 0.051 U 0.053 U 0.05 U 0.054 U NA 0.026 U 0.026 U 0.026 U 0.026 U 0.027 U 0.026 U

Dioxin/Furans (NG/L)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 8.55E-04 X 0.00105 X 0.00228 B 0.00184 B 0.00132 B 0.0255 U

Octachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 0.0044 B 0.0084 B 0.142 0.142 0.0198 B 0.00383 B

Total heptachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.00614 J 0.0255 U 0.00437 J 0.0255 U

Toxic Equivalents (Total TEQ) NA NA NA NA NA NA NA NA NA NA NA 9.87E-06 1.30E-05 6.54E-05 6.10E-05 1.91E-05 1.15E-06

Explosives (UG/L)

HMX 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NA 3.6 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

Perchlorate NA 0.13 J 0.17 J 0.58 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.08 J NA 3,600 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

Total Metals (UG/L)

Aluminum 15,300 304 320 1,460 34,300 12,800 2,860 11,500 J 252 493 31,800 54.9 J 99.8 B 1,010 691 277 J 76.1 J

Antimony 6 B 3.2 B 3.4 B 9.9 B 2.1 U 5.1 B 6 B 2.2 B 2.1 U 2.1 U 3.2 B 0.5 U 0.11 J 0.2 J 0.18 J 0.11 J 0.5 U

Arsenic 16.6 6.6 J 6.6 J 19 100 41.8 4.9 J 2.8 U 2.8 U 15.3 22.2 1.5 B 1.7 J 12.8 11.7 B 3.1 B 1.4 B

Barium 1,910 77.5 J 79.2 J 128 J 848 238 171 J 124 J 347 137 J 290 72.2 60.3 164 160 144 102

Beryllium 5.8 0.2 U 0.2 U 0.3 B 5 3 J 0.36 B 0.94 B 0.2 U 0.2 U 2.9 B 0.45 B 0.07 B 0.16 J 0.11 J 0.18 J 0.09 J

Cadmium 0.4 U 0.4 U 0.4 U 0.4 U 0.46 B 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.09 B 0.05 B 0.24 J 0.03 J 0.26 J 0.13 J

Calcium 13,600 33,100 33,200 51,700 87,500 5,360 48,400 1,100 J 7,290 70,100 3,870 J 1,120 2,520 42,100 40,000 13,200 12,300

Chromium 29.2 0.85 B 0.78 B 2.2 B 52.5 20.5 4.5 B 17.1 J 1 B 1.3 B 67.7 3.3 B 3.7 B 3.8 B 2 B 4.2 B 4 B

Cobalt 69.2 0.9 U 0.9 U 4.1 J 30.6 J 53.7 0.9 U 53.4 35.8 J 4.2 J 36.2 J 14.9 0.33 J 1.4 1.2 46.1 25.8

Copper 55.8 4 B 4.5 B 8.4 J 34.1 31.7 5.1 B 20.4 J 1.1 B 2.2 B 54.2 0.94 B 10 U 3.1 B 2.2 B 2.9 B 1.1 B

Cyanide NA 1.2 U 2.3 J 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U NA 5.7 J 6 J 8 U 7.4 B 8 U 8 U

Iron 64,800 11,100 11,200 2,270 242,000 22,200 26,200 25,100 J 28,600 42,100 66,900 472 14,400 21,200 20,100 1,820 2,920

Lead 61.7 6 B 6.4 B 49 106 59.9 6.8 B 13.7 J 1.3 B 6.5 B 46.6 4 U 4 U 4.2 B 3.7 B 4.8 B 2.9 B

Magnesium 20,100 3,380 J 3,410 J 5,450 18,100 6,190 12,300 5,410 4,390 J 10,900 5,230 2,000 1,360 9,850 9,530 12,800 8,920

Manganese 1,540 678 686 137 2,020 778 1,850 1,580 5,630 2,490 741 118 289 732 711 784 876

Mercury 0.1 U 0.1 U 0.1 U 0.19 J 0.13 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.13 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Nickel 83.1 1.3 B 2.2 B 10.5 J 31.6 J 41.4 3.7 B 25.9 J 13.8 J 2.5 B 44.5 11.1 J 4 U 1.8 J 0.78 B 50.7 21 J

Potassium 2,290 J 1,330 J 1,380 J 6,360 11,100 2,710 J 5,830 1,560 J 630 J 2,310 J 2,740 J 1,040 544 J 6,490 6,240 1,250 875 J

Sodium 38,400 10,500 10,600 4,750 J 22,500 43,800 47,700 26,700 20,800 28,000 6,940 21,100 11,700 125,000 123,000 71,400 35,400

Vanadium 79.2 1.5 B 1.6 B 34 J 199 159 9.1 J 24.9 J 0.61 B 1.9 B 98.8 2.3 J 2.3 J 9.9 7.1 3.3 B 2.4 B

Zinc 235 12.1 B 12.5 B 188 960 77.9 21.7 B 63.2 J 13.2 B 22.7 153 23.4 J 1.1 B 4.1 B 5.1 B 45.8 21 J

IS66GW020407P

04/16/07

IS66DP03

IS66GW030407

04/16/07

IS66DP01

IS66GW010407

04/16/07

IS66GW020407

04/16/07

IS66DP04

IS66GW040407

04/16/07

IS66DP05

IS66GW050407

04/13/07

IS66DP06

IS66GW060407

04/13/07

IS66DP07

IS66GW070407

04/13/07

IS66DP10

IS66GW100407

04/17/07

IS66MW01

IS66GW010910

IS66DP08

IS66GW080407

04/17/07

IS66DP09

IS66GW090407

04/13/07

IS66MW05

IS66GW050910

09/27/10

IS66DP02 IS66MW03

IS66GW03P0910

09/28/10

IS66MW04

IS66GW040910

09/28/10

IS66MW02

IS66GW020910

09/29/10

IS66GW030910

09/28/1009/29/10
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TABLE 4-6

Detected Constituents in Groundwater

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

IS66GW020407P

04/16/07

IS66DP03

IS66GW030407

04/16/07

IS66DP01

IS66GW010407

04/16/07

IS66GW020407

04/16/07

IS66DP04

IS66GW040407

04/16/07

IS66DP05

IS66GW050407

04/13/07

IS66DP06

IS66GW060407

04/13/07

IS66DP07

IS66GW070407

04/13/07

IS66DP10

IS66GW100407

04/17/07

IS66MW01

IS66GW010910

IS66DP08

IS66GW080407

04/17/07

IS66DP09

IS66GW090407

04/13/07

IS66MW05

IS66GW050910

09/27/10

IS66DP02 IS66MW03

IS66GW03P0910

09/28/10

IS66MW04

IS66GW040910

09/28/10

IS66MW02

IS66GW020910

09/29/10

IS66GW030910

09/28/1009/29/10

Dissolved Metals (UG/L)

Aluminum, Dissolved 11.7 U 11.7 U 11.7 U 11.7 U 11.7 U 11.7 U 18.4 B 11.7 U 11.7 U 11.7 U NA 41.8 J 100 U 92.7 J 115 J 93.5 J 21.5 J

Antimony, Dissolved 1.5 U 1.5 U 1.5 U 7.4 B 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U NA 0.5 U 0.5 U 0.19 J 0.16 J 0.11 J 0.12 J

Arsenic, Dissolved 2.7 U 9.4 J 7.4 J 16 97.8 2.7 U 2.7 U 2.7 U 2.7 U 14.9 NA 2.8 B 1.8 B 11.3 B 11.2 B 3.4 B 3.2 B

Barium, Dissolved 148 J 90.6 J 83.5 J 110 J 280 63.3 J 145 J 23 J 346 130 J NA 72.4 59.1 152 155 137 101

Beryllium, Dissolved 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NA 0.44 B 0.2 U 0.2 U 0.2 U 0.23 J 0.1 J

Cadmium, Dissolved 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NA 0.08 B 0.2 U 0.2 U 0.04 J 0.24 J 0.19 J

Calcium, Dissolved 5,090 31,500 33,000 52,400 80,100 3,750 J 48,600 1,130 J 7,580 71,200 NA 1,350 2,490 39,700 40,500 19,800 12,200

Cobalt, Dissolved 28.5 J 0.58 B 0.66 B 3.5 B 3.7 B 26.8 J 0.76 B 31.9 J 37.8 J 5.8 J NA 15 0.21 J 0.94 J 0.94 J 40 25.1

Iron, Dissolved 8,770 20,300 J 15,200 J 870 108,000 3,340 24,200 8,300 26,400 43,000 NA 382 14,400 19,300 19,900 2,260 2,640

Lead, Dissolved 1.3 U 1.3 U 1.3 U 2.4 B 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U NA 1.3 J 1.2 J 1.9 B 2.6 B 1.8 B 2.7 B

Magnesium, Dissolved 8,590 3,550 J 3,590 J 5,630 16,600 5,110 12,600 3,250 J 4,520 J 11,300 NA 2,030 1,370 9,440 9,670 12,800 8,870

Manganese, Dissolved 759 921 809 131 937 652 1,820 1,090 6,050 2,490 NA 119 287 702 725 826 856

Nickel, Dissolved 28.2 J 0.82 B 0.94 B 7.5 J 0.75 B 7 J 0.74 B 8.8 J 13.7 J 2.7 B NA 11.2 J 4 U 0.52 B 4 U 44.6 20.2 J

Potassium, Dissolved 492 J 1,390 J 1,370 J 6,350 8,730 1,550 J 5,540 517 J 585 J 2,220 J NA 1,070 513 J 6,150 6,280 1,610 838 B

Silver, Dissolved 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.84 J 0.5 U NA 4 U 4 U 4 U 4 U 4 U 4 U

Sodium, Dissolved 36,200 10,900 10,900 4,780 J 23,800 43,900 47,400 25,400 20,800 27,900 NA 21,300 11,700 122,000 121,000 75,900 35,200

Vanadium, Dissolved 0.3 U 0.55 B 0.48 B 18.1 J 3.8 B 0.73 B 2.3 B 0.3 U 0.3 U 1.2 B NA 1.4 J 1.6 J 3.4 B 2.4 B 2.8 B 2.4 B

Zinc, Dissolved 43.6 B 6 B 9.1 B 74.3 B 2.1 B 5.6 B 2.5 B 10.9 B 4.9 B 15.8 B NA 24.8 J 2.1 B 1.4 B 1.5 B 40.3 22.9 J

Wet Chemistry

Hardness (mg/l) NA 123 99.6 145 341 31.9 170 19.6 47.6 240 NA 8.1 J 12 140 140 91 67

Notes:       dwater.xlsx]

Shading indicates detections Hillary Ott

B - Analyte not detected above the level reported in blanks

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

precise

NA - Not analyzed #########

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be 

inaccurate
UL - Analyte not detected, quantitation limit is probably 

higher
X - Dioxins only: Estimated Maximum Possible Concentration 

(EMPC)

MG/L - Milligrams per liter

NG/L - Nanograms per liter

UG/L - Micrograms per liter
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TABLE 4-7

Detected Constituents in Sediment

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

2-Butanone 15 UJ 18 UJ 25 J 24 U 15 U 20 U 21 J 18 U 20 J 49 UJ 21 UJ 13 U 24 J 55 U 21 U 12 U 13 U

Acetone 30 B 34 B 110 J 24 UJ 15 UJ 35 B 100 J 30 B 64 J 49 UJ 21 UJ 13 U 79 B 59 B 23 B 9 B 11 B

Tetrachloroethene 3.3 J 4 J 6 J 10 J 5.8 J 9.2 J 11 J 8.2 J 14 J 17 J 11 J 13 U 42 U 55 U 21 U 12 U 13 U

Toluene 3 U 3.5 U 4 U 4.8 U 3 U 24 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Semivolatile Organic Compounds (UG/KG)

2,4,5-Trichlorophenol 72 U 66 U 67 U 110 U 7.4 J 87 U 5.8 J 69 U 99 U 140 U 88 U 1,100 U 3,000 U 3,100 U 2,100 U 1,300 U 1,300 U

2,4,6-Trichlorophenol 72 U 66 U 67 U 24 J 23 J 87 U 22 J 16 J 27 J 140 U 88 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

2,4-Dichlorophenol 14 U 13 U 13 U 23 J 18 J 17 U 18 J 15 J 22 J 28 UJ 18 UJ 430 U 1,200 U 1,200 U 830 U 510 U 500 U

2-Methylnaphthalene 14 UL 13 UL 13 UL 6.2 L 8.1 L 17 UL 5.8 L 9.9 L 6.6 L 28 UL 18 UL 430 U 1,200 U 1,200 U 830 U 510 U 500 U

3- and 4-Methylphenol 20 J 66 U 18 J 110 U 63 U 87 U 65 U 69 U 99 U 140 J 51 J NA NA NA NA NA NA

Acenaphthene 14 U 13 U 13 U 14 J 47 31 J 24 J 100 23 J 5.5 J 20 J 430 U 1,200 U 1,200 U 830 U 510 U 100 J

Acenaphthylene 14 U 13 U 2.4 J 9 J 9 J 10 J 21 J 13 J 13 J 23 J 11 J 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Anthracene 14 U 13 U 3.7 J 23 J 120 93 49 170 50 30 J 39 430 U 1,200 U 1,200 U 830 U 120 J 260 J

Atrazine 14 U 13 U 13 U 4.3 J 4.2 J 17 U 3.8 J 4.4 J 7.3 J 28 U 18 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Benzo(a)anthracene 8.6 B 16 B 25 B 130 B 530 B 580 B 530 B 780 350 B 420 240 430 U 1,200 U 1,200 U 240 J 410 J 710

Benzo(a)pyrene 4.9 J 13 J 24 J 160 420 470 500 770 330 370 190 430 U 1,200 U 1,200 U 210 J 390 J 490 J

Benzo(b)fluoranthene 6.5 J 15 J 33 280 710 820 810 1,300 440 700 340 430 U 1,200 U 1,200 U 330 J 450 J 590

Benzo(g,h,i)perylene 14 U 5.6 J 18 J 130 240 350 260 430 230 230 130 430 U 1,200 U 1,200 U 830 U 230 J 310 J

Benzo(k)fluoranthene 14 U 4.9 J 11 J 88 210 240 210 340 150 180 74 430 U 1,200 U 1,200 U 240 J 360 J 640

bis(2-Chloroethyl)ether 14 U 13 U 13 U 22 U 2.2 J 17 U 13 U 14 U 20 U 28 U 18 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Carbazole 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 U 430 U 430 U 1,200 U 1,200 U 830 U 510 U 170 J

Chrysene 5.1 J 8.2 J 22 J 150 470 490 460 680 250 330 170 430 U 1,200 U 1,200 U 300 J 440 J 730

Dibenz(a,h)anthracene 14 U 13 U 4.7 J 50 86 110 140 210 75 88 34 J 430 U 1,200 U 1,200 U 830 U 510 U 120 J

Dimethyl phthalate 2.2 B 13 U 2.3 B 4.6 B 6.1 B 17 U 6.3 B 14 U 8.6 B 5.5 J 2.5 J 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Fluoranthene 7.5 J 20 J 36 240 1,000 1,100 730 1,400 590 560 450 430 U 260 J 1,200 U 360 J 770 1,500

Fluorene 14 U 13 U 13 U 20 J 98 41 24 J 77 20 J 28 U 22 J 430 U 1,200 U 1,200 U 830 U 510 U 110 J

Hexachlorobenzene 14 U 13 U 13 U 22 U 2.4 J 17 U 2.6 J 14 U 20 U 28 U 18 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Hexachlorocyclopentadiene 14 U 13 U 13 UL 22 U 6.6 J 17 U 6.6 J 14 U 20 U 28 U 18 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Indeno(1,2,3-cd)pyrene 14 U 5.4 J 16 J 140 250 300 250 420 220 210 110 430 U 1,200 U 1,200 U 830 U 280 J 390 J

Naphthalene 14 UL 13 UL 13 UL 22 UL 20 B 5.9 B 7.6 B 63 L 20 UL 28 U 5.1 B 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Phenanthrene 2.9 J 7.4 J 18 J 140 680 390 200 780 210 110 260 430 U 1,200 U 1,200 U 830 U 360 J 940

Phenol 72 U 66 U 67 U 110 U 8.8 J 87 U 65 U 69 U 99 U 140 U 88 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Pyrene 7.7 J 14 J 38 270 780 890 660 1,100 500 600 470 430 U 1,200 U 1,200 U 330 J 630 1,100

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD 1.9 J 2.2 U 6.7 J 57 J 2.4 J 29 J 44 J 52 42 J 23 J 6.4 J 66 38 J 47 4.4 J 13 40

4,4'-DDE 1.4 J 2.2 U 2.8 J 29 J 1.5 J 9.3 J 4.7 J 7.5 13 J 22 J 12 J 8.1 22 21 8.4 4 J 4.2 J

4,4'-DDT 2.4 U 2.2 U 2.3 J 9.2 J 2.1 UJ 6.1 J 2.7 J 3.2 J 4 J 39 J 5.4 J 3.1 B 12 U 12 B 12 J 3.1 B 2.7 B

alpha-Chlordane 1.2 U 1.1 U 1.1 UJ 1.7 UJ 1.1 UJ 1.6 UJ 1.2 UJ 1.2 U 1.6 UJ 2.6 UJ 1.4 UJ 1.2 J 5.3 J 4 J 1.8 J 0.82 J 1.6 J

Aroclor-1254 12 U 11 U 11 UJ 17 U 11 UL 16 U 12 U 12 U 16 U 830 14 UJ 43 U 120 U 120 U 83 U 51 U 50 U

Aroclor-1260 12 U 11 U 11 UJ 17 U 11 UL 16 U 12 U 12 U 16 U 26 U 14 UJ 43 U 120 U 120 U 160 51 U 50 U

beta-BHC 1.2 U 1.1 U 1.1 UJ 1.7 UJ 1.1 UJ 1.6 UJ 1.2 UJ 1.2 U 1.6 UJ 2.6 UJ 1.4 UJ 2.2 U 6.1 U 6.3 U 4.3 U 2.6 U 1.2 J

Dieldrin 2.4 U 2.2 U 1.6 J 8.3 J 2.1 UJ 3.1 UJ 2.4 UJ 2.3 U 3.2 UJ 5.2 UJ 2.8 UJ 4.3 U 12 U 12 U 8.3 U 5.1 U 5 U

Endosulfan I 1.2 U 1.1 U 1.1 UJ 1.7 UJ 1.1 UJ 1.6 UJ 1.2 UJ 1.2 U 3.2 J 2.6 UJ 2.3 J 2.2 U 6.1 U 6.3 U 4.3 U 2.6 U 2.6 U

Endrin 2.4 U 2.2 U 2.1 UJ 3.2 UJ 2.1 UJ 3.1 UJ 2.4 UJ 2.3 U 3.2 UJ 5.2 UJ 2.8 UJ 4.3 U 12 U 12 U 8.3 U 2.1 J 5 U

Endrin aldehyde 2.4 U 2.2 U 2.1 UJ 3.2 UJ 2.1 UJ 3.1 UJ 2.4 UJ 2.3 U 3.2 UJ 5.2 UJ 2.8 UJ 4.3 U 12 U 3.4 J 8.3 U 2.5 J 5 U

Endrin ketone 2.4 U 2.2 U 2.1 UJ 3.2 UJ 2.1 UJ 3.1 UJ 2.4 UJ 2.3 U 3.2 UJ 5.2 UJ 2.8 UJ 4.3 U 12 U 2.6 J 8.3 U 4.1 J 1.2 J

gamma-Chlordane 1.2 U 1.1 U 1.1 UJ 1.7 UJ 1.1 UJ 1.6 UJ 1.2 UJ 1.2 U 1.6 UJ 2.6 UJ 1.4 UJ 0.67 J 2.3 J 1.6 J 1.6 J 5 0.65 J

Methoxychlor 12 U 11 U 11 UJ 17 UJ 11 UJ 16 UJ 12 UJ 12 U 16 UJ 12 J 14 UJ 22 U 61 U 35 J 43 U 17 J 26 U

Dioxin/Furans (PG/G)

1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.963 J 0.896 J 0.753 J 3.35 J 0.883 X 3.14 J 1.72 J 4.92 2.98 J 3.9 J 24.1 NA NA NA NA NA NA

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 11.3 9.79 6.99 38.9 12.6 22.7 18.4 69.6 40.4 16.6 75.1 NA NA NA NA NA NA

1,2,3,4,7,8,9-Heptachlorodibenzofuran 3.25 U 3.02 U 3.22 U 5.81 U 3.34 U 0.309 X 0.169 X 0.394 X 4.98 U 4.15 U 1.19 X NA NA NA NA NA NA

IS66SWSD05

IS66SD05

04/10/07

IS66SD06 IS66SWSD02 IS66SWSD03

IS66SD03

04/10/07

IS66SWSD04

IS66SD04

04/10/07

IS66SD02

04/10/07

IS66SD02P

04/10/07

IS66SD12

IS66SD12

10/01/10 04/12/07

IS66SD13

IS66SD13

10/01/10

IS66SD14

IS66SD14

09/30/10

IS66SD15

IS66SD15

09/30/10

IS66SWSD01

IS66SD01

IS66SD10

IS66SD10

10/01/10

IS66SD11

IS66SD11

10/01/10

IS66SD08

IS66SD08

10/01/10

IS66SD09

IS66SD09

10/01/10

IS66SD06

10/01/10

IS66SD06P

10/01/10

IS66SD07

IS66SD07

10/01/10
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TABLE 4-7

Detected Constituents in Sediment

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

IS66SWSD05

IS66SD05

04/10/07

IS66SD06 IS66SWSD02 IS66SWSD03

IS66SD03

04/10/07

IS66SWSD04

IS66SD04

04/10/07

IS66SD02

04/10/07

IS66SD02P

04/10/07

IS66SD12

IS66SD12

10/01/10 04/12/07

IS66SD13

IS66SD13

10/01/10

IS66SD14

IS66SD14

09/30/10

IS66SD15

IS66SD15

09/30/10

IS66SWSD01

IS66SD01

IS66SD10

IS66SD10

10/01/10

IS66SD11

IS66SD11

10/01/10

IS66SD08

IS66SD08

10/01/10

IS66SD09

IS66SD09

10/01/10

IS66SD06

10/01/10

IS66SD06P

10/01/10

IS66SD07

IS66SD07

10/01/10

1,2,3,4,7,8-Hexachlorodibenzofuran 0.151 J 3.02 U 3.22 U 0.493 X 0.0728 X 4.38 U 0.182 J 0.113 X 4.98 U 0.289 J 5.74 J NA NA NA NA NA NA

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 3.25 U 3.02 U 3.22 U 0.461 J 3.34 U 4.38 U 3.67 U 3.47 U 0.213 X 0.175 J 1.02 X NA NA NA NA NA NA

1,2,3,6,7,8-Hexachlorodibenzofuran 3.25 U 3.02 U 3.22 U 0.649 J 0.0682 X 4.38 U 0.342 J 3.47 U 4.98 U 4.15 U 2.27 J NA NA NA NA NA NA

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.32 J 0.263 J 3.22 U 1.05 J 0.299 J 0.495 X 0.685 J 1.3 J 0.944 J 0.356 X 3.1 J NA NA NA NA NA NA

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.353 J 0.303 X 3.22 U 0.919 J 0.261 J 0.308 J 0.517 J 0.248 X 0.599 X 0.343 J 3.88 J NA NA NA NA NA NA

1,2,3,7,8-Pentachlorodibenzofuran 3.25 U 3.02 U 3.22 U 5.81 U 3.34 U 4.38 U 3.67 U 3.47 U 4.98 U 4.15 U 1.93 X NA NA NA NA NA NA

1,2,3,7,8-Pentachlorodibenzo-p-dioxin 3.25 U 3.02 U 3.22 U 5.81 U 3.34 U 4.38 U 0.165 J 3.47 U 0.0986 X 4.15 U 1.07 J NA NA NA NA NA NA

2,3,4,6,7,8-Hexachlorodibenzofuran 3.25 U 3.02 U 3.22 U 0.304 X 3.34 U 4.38 U 0.346 X 3.47 U 4.98 U 4.15 U 2.2 J NA NA NA NA NA NA

2,3,4,7,8-Pentachlorodibenzofuran 3.25 U 3.02 U 3.22 U 5.81 U 3.34 U 4.38 U 0.222 X 3.47 U 4.98 U 4.15 U 1.96 X NA NA NA NA NA NA

2,3,7,8-TCDD (dioxin) 1.3 U 1.21 U 1.29 U 2.32 U 1.34 U 1.75 U 0.0644 X 1.39 U 1.99 U 1.66 U 0.492 X NA NA NA NA NA NA

2,3,7,8-Tetrachlorodibenzofuran 1.3 U 1.21 U 1.29 U 2.32 U 0.313 J 0.584 J 0.402 J 1.39 U 1.99 U 0.497 J 3.46 NA NA NA NA NA NA

Octachlorodibenzofuran 3.68 J 3.31 J 2.67 J 14.3 5.21 J 14.2 5.64 J 33 9.44 J 4.87 J 31.1 NA NA NA NA NA NA

Octachlorodibenzo-p-dioxin 560 576 334 J 1,790 454 835 495 1,050 1,490 1,000 1,650 NA NA NA NA NA NA

Total heptachlorodibenzofuran 2.87 J 2.55 J 2.17 J 12.9 2.75 J 12.2 5.87 29.2 9.9 9.14 50.2 NA NA NA NA NA NA

Total heptachlorodibenzo-p-dioxin 30.1 28.7 18.3 105 33.8 53.3 43.2 253 119 42.6 160 NA NA NA NA NA NA

Total hexachlorodibenzofuran 0.817 J 1.1 J 0.433 J 5.35 J 0.32 J 3.54 J 9.59 3.97 2.93 J 1.97 J 26.5 NA NA NA NA NA NA

Total hexachlorodibenzo-p-dioxin 7.14 5.05 2.7 J 15.1 6.7 6.47 7.3 12.8 8.67 5.67 30.4 NA NA NA NA NA NA

Total pentachlorodibenzofuran 0.617 J 0.372 J 0.324 J 3.83 J 3.34 U 0.536 J 16.8 0.435 J 0.799 J 1 J 18.7 NA NA NA NA NA NA

Total pentachlorodibenzo-p-dioxin 1.03 J 0.57 J 3.22 U 1.07 J 0.85 J 1.16 J 1.23 J 0.591 J 0.333 J 4.15 U 4.84 J NA NA NA NA NA NA

Total tetrachlorodibenzofuran 1.3 U 1.21 U 1.29 U 2.32 U 0.56 J 0.428 J 1.64 0.363 J 0.397 J 0.718 J 33.9 NA NA NA NA NA NA

Total tetrachlorodibenzo-p-dioxin 1.3 U 0.572 J 1.29 U 2.32 U 0.549 J 0.437 J 0.39 J 1.39 U 0.424 J 1.66 U 3.32 J NA NA NA NA NA NA

Toxic Equivalents (Total TEQ) 0.374 0.337 0.178 1.35 0.374 0.655 0.897 1.24 1.16 0.672 5.88 NA NA NA NA NA NA

Explosives (UG/KG)

Nitroglycerin 530 U 1,400 540 UL 790 U 520 U 710 U 520 U 510 U 670 U 1,000 U 560 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U

Perchlorate 0.53 U 0.51 U 0.53 U 0.72 U 0.53 U 0.57 U 0.54 U 0.54 U 0.65 U 0.62 U 1.3 U 2.9 J 5.9 R 6.3 R 7.7 J 3 R 3.1 R

Total Metals (MG/KG)

Aluminum 4,590 J 2,840 J 3,160 9,690 1,450 9,240 3,400 2,790 10,600 12,000 10,100 928 14,300 16,500 9,170 2,190 3,030

Antimony 0.6 U 0.48 U 0.43 UL 0.71 U 0.4 U 0.19 J 0.15 J 0.18 J 0.35 J 1.8 4.7 0.66 B 2.2 B 3.3 B 3 B 1.2 B 0.86 B

Arsenic 1.1 B 1.1 B 3.5 5.2 0.54 B 8.8 2.9 3.3 5.6 8.4 6.4 1.2 J 6.2 J 8.2 8.9 13.8 3.5

Barium 30.7 23.6 34 92.2 10 83.7 28.3 41.4 89.4 138 103 16.2 J 154 170 93.6 J 34.2 J 36.6 J

Beryllium 0.28 J 0.23 J 0.3 J 0.81 0.14 B 0.81 0.32 J 0.3 J 0.84 0.63 J 0.68 0.18 B 1.5 B 1.5 B 0.71 B 0.38 B 0.36 B

Cadmium 0.82 J 0.64 J 0.2 J 0.96 J 0.12 B 0.8 J 0.24 J 0.29 J 0.81 J 4.7 0.32 J 0.097 U 1.1 B 1.1 B 0.45 B 0.11 U 0.12 U

Calcium 454 458 239 K 730 159 B 1,260 435 856 1,320 4,530 1,470 285 J 3,690 3,580 J 2,980 1,180 J 577 J

Chromium 7.4 5.3 5.9 15.4 4 14.6 8.6 6.7 16.2 26.7 16.8 2.6 26.8 30.2 13.2 8.2 7.9

Cobalt 6.7 6.7 9.3 24.5 2.7 21 5.8 6.4 12.5 10.4 9.2 3.1 J 40.9 28.9 J 19 J 15.3 5.5 J

Copper 10.7 9 7.8 33.1 5.6 25.8 12.3 8.4 26.2 134 28.2 3.5 J 67.8 73 30.2 J 13.2 12.9

Cyanide 0.56 U 0.52 U 0.56 U 0.88 U 0.51 J 0.72 U 0.35 J 0.56 U 0.76 U 1.2 U 0.72 U 0.08 U 0.21 U 0.22 U 0.15 U 0.092 U 0.093 U

Iron 4,730 4,100 8,680 14,900 3,220 23,100 15,600 10,800 19,900 21,100 15,200 3,460 21,300 25,400 11,300 13,700 13,700

Lead 13.6 10.4 10.5 29.9 7 36 21.8 17.4 63.2 262 57.2 3.6 67.5 78.9 39.8 70.9 21.6

Magnesium 440 302 256 K 852 155 763 300 323 1,060 1,690 1,090 180 J 1,310 J 1,470 J 1,090 J 868 J 372 J

Manganese 80 77.9 118 244 27.2 461 71.2 379 110 593 233 119 247 292 229 122 126

Mercury 0.02 J 0.04 0.02 J 0.06 J 0.01 J 0.08 0.04 J 0.03 J 0.15 0.35 1.8 0.057 U 0.18 B 0.16 B 1.3 0.072 B 0.076 U

Nickel 5.3 4.4 4.7 15.5 2.2 J 16.6 9.4 6.8 17.6 26.3 12 2 J 31.6 30 20.6 14.2 7.7 J

Potassium 508 J 264 J 275 K 803 180 840 360 279 777 839 780 66.1 J 878 J 977 J 679 J 164 J 219 J

Selenium 0.16 J 0.08 J 0.1 J 0.36 J 0.04 J 0.51 J 0.24 J 0.19 J 0.62 0.77 J 0.56 0.66 UJ 1.8 UJ 2 UJ 1.3 UJ 0.77 UJ 0.81 UJ

Silver 0.03 J 0.02 J 0.03 J 0.11 J 0.03 J 0.15 0.05 J 0.05 J 0.3 17 0.33 0.29 U 0.81 U 0.87 U 0.68 B 0.34 U 0.36 U

Sodium 115 B 85.8 B 101 B 230 B 50.7 B 320 B 94.1 B 53.7 B 305 B 789 331 105 B 408 B 526 B 294 B 166 B 174 B

Thallium 0.06 J 0.03 J 0.04 J 0.14 J 0.02 J 0.22 0.12 J 0.07 J 0.23 0.2 J 0.19 0.71 U 2 U 2.1 U 1.4 U 0.83 U 0.87 U

Vanadium 11.2 7.8 12.6 39.3 5.8 37.8 18.4 16.2 39.4 34.6 28.8 9.6 J 61.5 68 25.7 26.2 20.6

Zinc 53.7 47.4 30.3 89.3 13.7 88.3 35.4 39.8 127 414 131 10.4 216 228 186 55.1 47.9

Wet Chemistry

pH (ph) 7.9 7.6 6.7 6.6 7.3 7 7 8.1 6.6 6.6 6.8 7.01 6.39 6.6 6.53 6.96 6.61

Total organic carbon (TOC) (mg/kg) NA NA NA NA NA NA NA NA NA NA NA 11,800 J 98,600 J 94,100 J 146,000 J 145,000 J 26,500 J

Total organic carbon (TOC) (ug/g) 16,000 3,300 16,000 51,000 2,400 34,000 18,000 18,000 63,000 130,000 56,000 NA NA NA NA NA NA



Page 3 of 3

TABLE 4-7

Detected Constituents in Sediment

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

IS66SWSD05

IS66SD05

04/10/07

IS66SD06 IS66SWSD02 IS66SWSD03

IS66SD03

04/10/07

IS66SWSD04

IS66SD04

04/10/07

IS66SD02

04/10/07

IS66SD02P

04/10/07

IS66SD12

IS66SD12

10/01/10 04/12/07

IS66SD13

IS66SD13

10/01/10

IS66SD14

IS66SD14

09/30/10

IS66SD15

IS66SD15

09/30/10

IS66SWSD01

IS66SD01

IS66SD10

IS66SD10

10/01/10

IS66SD11

IS66SD11

10/01/10

IS66SD08

IS66SD08

10/01/10

IS66SD09

IS66SD09

10/01/10

IS66SD06

10/01/10

IS66SD06P

10/01/10

IS66SD07

IS66SD07

10/01/10

Grain Size (PCT)

Coarse Sand (%) 0.2 0.4 0.6 2.2 0.4 0.9 1.2 0.1 0.1 0.9 3 NA NA NA NA NA NA

Fine Sand (%) 78.4 72.2 75.7 52.2 88 58.2 66.8 81.5 36.6 35.5 20.5 NA NA NA NA NA NA

Fines (%) 13.9 23.4 8.6 38.4 9.2 38.8 21 15.9 62.2 56.6 68.3 NA NA NA NA NA NA

Gravel (%) 0 0 0.3 0.8 0 0 1.3 0 0 0.9 1.4 NA NA NA NA NA NA

Medium Sand (%) 7.5 4 14.8 6.4 2.4 2.1 9.7 2.5 1.1 6.1 6.8 NA NA NA NA NA NA

Sand (%) 86.1 76.6 91.1 60.8 90.8 61.2 77.7 84.1 37.8 42.5 30.3 NA NA NA NA NA NA

GRAINSIZE (PCT/P)

GS03 Sieve 3" (75 mm) 100 100 100 100 100 100 100 100 100 100 100 NA NA NA NA NA NA

GS05 Sieve 2" (50 mm) 100 100 100 100 100 100 100 100 100 100 100 NA NA NA NA NA NA

GS06 Sieve 1.5" (37.5 mm) 100 100 100 100 100 100 100 100 100 100 100 NA NA NA NA NA NA

GS07 Sieve 1" (25.0 mm) 100 100 100 100 100 100 100 100 100 100 100 NA NA NA NA NA NA

GS08 Sieve 0.75" (19.0 mm) 100 100 100 100 100 100 100 100 100 100 100 NA NA NA NA NA NA

GS10 Sieve 0.375" (9.5 mm) 100 100 100 100 100 100 100 100 100 100 100 NA NA NA NA NA NA

Sieve No. 004 (4.75 mm) 100 100 99.7 99.2 100 100 98.7 100 100 99.1 98.6 NA NA NA NA NA NA

Sieve No. 010 (2.00 mm) 99.8 99.6 99.1 97 99.6 99.1 97.5 99.9 99.9 98.2 95.6 NA NA NA NA NA NA

Sieve No. 020 (850 um) 99 98.5 96.1 96.5 99.3 98.7 95.4 99.5 99.6 96.7 94 NA NA NA NA NA NA

Sieve No. 040 (425 um) 92.3 95.6 84.3 90.6 97.2 97 87.8 97.4 98.8 92.1 88.8 NA NA NA NA NA NA

Sieve No. 060 (250 um) 66.4 81.3 58.8 78 84.7 93.3 77.4 86.7 97.3 86.2 83.1 NA NA NA NA NA NA

Sieve No. 080 (180 um) 42.7 65.2 32.2 60.7 46.7 73.2 59.1 58.6 89.9 82 79.7 NA NA NA NA NA NA

Sieve No. 100 (150 um) 34.5 54.7 23.4 55.2 33.7 64.8 51.1 47.5 86.4 77.9 77.4 NA NA NA NA NA NA

Sieve No. 200 (75 um) 13.9 23.4 8.6 38.4 9.2 38.8 21 15.9 62.2 56.6 68.3 NA NA NA NA NA NA

Notes:       ent.xlsx]

Shading indicates detections llary Ott

B - Analyte not detected above the level reported in blanks

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

precise
K - Analyte present, value may be biased high, actual value 

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

may be higher

NA - Not analyzed ######

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

X - Dioxins only: Estimated Maximum Possible Concentration 

(EMPC)

MG/KG - Milligrams per kilogram

PCT - Percent

PG/G - Picograms per gram

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

mm - millimeter

um - micrometer
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TABLE 4-8

Detected Constituents in Ash

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

Dioxin/Furans (PG/G)

1,2,3,4,6,7,8-Heptachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.841 J 6.36 3.11

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 4.16 73.3 17.2

1,2,3,4,7,8-Hexachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.429 X 0.816 J 3.04

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 3.18 U 5.04 U 0.287 X

1,2,3,6,7,8-Hexachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.178 X 5.04 U 1.15 J

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.184 X 2.01 J 0.564 X

1,2,3,7,8,9-Hexachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.0398 X 5.04 U 0.193 J

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.164 X 0.621 X 0.624 X

1,2,3,7,8-Pentachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.911 J 1.61 J 9.41

1,2,3,7,8-Pentachlorodibenzo-p-dioxin 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.0639 X 5.04 U 0.319 J

2,3,4,6,7,8-Hexachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.128 J 5.04 U 0.463 X

2,3,4,7,8-Pentachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.476 J 0.625 X 3.78

2,3,7,8-TCDD (dioxin) 3,117 U 3,769 U 3,294 U 4,016 U NA NA NA NA 1.27 U 2.01 U 0.196 X

2,3,7,8-Tetrachlorodibenzofuran 3,117 U 3,769 U 3,294 U 4,016 U NA NA NA NA 2.18 2.45 16.8

Octachlorodibenzofuran 15,585 U 18,849 U 16,473 U 20,081 U NA NA NA NA 1.82 X 8.62 J 8.14

Octachlorodibenzo-p-dioxin 175 J 113 J 167 J 84.1 J NA NA NA NA 89.2 654 265 J

Total heptachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 1.9 J 16.8 7.44

Total heptachlorodibenzo-p-dioxin 13 16 17 12 NA NA NA NA 9.81 129 55.7

Total hexachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 1.13 J 4.65 J 10.7

Total hexachlorodibenzo-p-dioxin 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 1.11 J 10.5 6.7

Total pentachlorodibenzofuran 20 9,424 U 8,236 U 10,040 U NA NA NA NA 6.12 9.64 71.9

Total pentachlorodibenzo-p-dioxin 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.436 J 5.04 U 2.06 J

Total tetrachlorodibenzofuran 29 3,769 U 3,294 U 4,016 U NA NA NA NA 18.2 18.3 155

Total tetrachlorodibenzo-p-dioxin 3,117 U 3,769 U 3,294 U 4,016 U NA NA NA NA 0.841 J 1.74 J 5.26

Toxic Equivalents (Total TEQ) NA NA NA NA NA NA NA NA 0.642 1.82 4.52

Total Metals (MG/KG)

Aluminum NA NA NA NA 6,240 5,970 8,420 6,890 10,000 11,100 5,960

Antimony NA NA NA NA 1.1 U 1.2 U 1.2 U 0.65 U 0.34 L 0.9 U 0.37 J

Arsenic NA NA NA NA 96.5 86.9 24.9 49 123 49.4 37.7

Barium NA NA NA NA 68.7 69.6 120 108 86.3 201 108

Beryllium NA NA NA NA 1.9 1.8 1.4 1.4 3 2.4 1.7

Cadmium NA NA NA NA 0.45 J 0.38 J 0.49 J 0.21 J 0.29 J 0.42 J 0.22 J

Calcium NA NA NA NA 3,300 3,770 4,540 1,190 1,740 5,310 1,970

Chromium NA NA NA NA 19.9 20.3 19.8 14.8 28.8 20.6 16.1

Cobalt NA NA NA NA 17 17.2 9.4 10.4 17.2 11 7.4

Copper NA NA NA NA 36 34.8 38.8 43.6 42.3 40.2 38.6

Iron NA NA NA NA 42,900 45,000 35,100 23,000 51,300 42,500 28,600

Lead NA NA NA NA 17.4 17.1 49 26 25.2 J 39.3 36.9

Magnesium NA NA NA NA 366 389 960 356 279 922 418

Manganese NA NA NA NA 130 139 378 232 98.3 L 150 455

Mercury NA NA NA NA 0.32 0.29 0.23 0.66 0.67 L 0.24 0.28

Nickel NA NA NA NA 35.9 35.8 36.6 23.7 37.2 38.4 36.1

Potassium NA NA NA NA 391 417 615 626 396 1,090 539

Selenium NA NA NA NA 1.8 1.6 3 3.1 6.1 2.3 8.1

Silver NA NA NA NA 0.08 J 0.08 J 0.14 0.08 J 0.11 J 0.1 J 0.09 J

Sodium NA NA NA NA 57.2 J 66.4 J 120 J 112 J 58.3 J 384 399

Thallium NA NA NA NA 1.5 1.2 0.99 0.7 1.9 1.4 0.76

Vanadium NA NA NA NA 86.6 80.8 76.4 50.5 86.9 80.3 150

Zinc NA NA NA NA 53.8 55.1 59 26.5 40.6 J 53.8 30

Notes:       Ash.xlsx]

Shading indicates detections illary Ott

J - Analyte present, value may or may not be 

accurate or precise

L - Analyte present, value may be biased low, actual 

value may be higher

NA - Not analyzed ######

U - The material was analyzed for, but not detected

X - Dioxins only: Estimated Maximum Possible 

Concentration (EMPC)

MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

IS66ASH01

IS66AH01

04/10/07

IS66AH02

04/10/07

IS66AH02P

04/10/07

IS66ASH03

IS66AH03

04/10/07 09/21/10

IS66AH04

09/21/10

IS66AH04P

09/21/10

IS66ASH09

IS66AH09

09/21/10

IS66ASH02 IS66ASH04 IS66ASH07

IS66AH07

09/21/10

IS66ASH08

IS66AH08

09/21/10

IS66ASH05

IS66AH05

09/21/10

IS66ASH06

IS66AH06
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Figure 4-1
Horizontal Delineation of Fill Material

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland/
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Figure 4-2c
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Figure 4-2d
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SI Sample Locations
!. Co-located Surface/Subsurface Soil/In Situ Groundwater Sample
!( Surface Soil Sample

RI Sample Locations
!. Co-located Surface/Subsurface Soil Sample
!( Surface Soil Sample

! Site-Specific Background Sample

SVOCs (ug/kg)
Benzo(a)pyrene 45

IS66DP22

SVOCs (ug/kg)
Benzo(a)pyrene 120

Benzo(b)fluoranthene 160

Dibenz(a,h)anthracene 32

IS66DP23
SVOCs (ug/kg)
Benzo(a)pyrene 240

Benzo(b)fluoranthene 290

Dibenz(a,h)anthracene 53

Indeno(1,2,3-cd)pyrene 170

IS66DP24

SVOCs (ug/kg)
Benzo(a)anthracene 390

Benzo(a)pyrene 330

Benzo(b)fluoranthene 480

Dibenz(a,h)anthracene 71

Indeno(1,2,3-cd)pyrene 210

IS66DP25

SVOCs (ug/kg)
Benzo(a)anthracene 210

Benzo(a)pyrene 160 J

Benzo(b)fluoranthene 230 J

Dibenz(a,h)anthracene 32 J

Indeno(1,2,3-cd)pyrene 150

IS66DP26

SVOCs (ug/kg)
Benzo(a)anthracene 220

Benzo(a)pyrene 170 J

Benzo(b)fluoranthene 240 J

Dibenz(a,h)anthracene 31 J

Indeno(1,2,3-cd)pyrene 160

IS66DP29

SVOCs (ug/kg)
Benzo(a)pyrene 95 J

Benzo(b)fluoranthene 150 J

Dibenz(a,h)anthracene 20 J

IS66DP30

SVOCs (ug/kg)
Benzo(a)pyrene 35

IS66DP31

SVOCs (ug/kg)
Benzo(a)anthracene 530

Benzo(a)pyrene 670
Benzo(b)fluoranthene 680

Dibenz(a,h)anthracene 170 J

Indeno(1,2,3-cd)pyrene 570

IS66DP01

SVOCs (ug/kg)
Benzo(a)anthracene 1700

Benzo(a)pyrene 1700
Benzo(b)fluoranthene 1900

Benzo(k)fluoranthene 1600

Dibenz(a,h)anthracene 400 J

Indeno(1,2,3-cd)pyrene 1300

IS66DP02

SVOCs (ug/kg)
Benzo(a)anthracene 370 J

Benzo(a)pyrene 340 J
Benzo(b)fluoranthene 380 J

Dibenz(a,h)anthracene 86 J

Indeno(1,2,3-cd)pyrene 260 J

IS66DP03

SVOCs (ug/kg)
Benzo(a)anthracene 150 J

Benzo(a)pyrene 110 J
Benzo(b)fluoranthene 170 J

Dibenz(a,h)anthracene 18 J

Atrazine 1.9 J

IS66DP27

SVOCs (ug/kg)
Benzo(a)pyrene 72

Dibenz(a,h)anthracene 16 J
Atrazine 2.5 J

IS66DP28

SVOCs (ug/kg)
Benzo(a)pyrene 120

Benzo(b)fluoranthene 180

Dibenz(a,h)anthracene 22 J

IS66DP34

SVOCs (ug/kg)
Benzo(a)pyrene 29

IS66DP36

SVOCs (ug/kg)
Benzo(a)pyrene 26

IS66DP40

SVOCs (ug/kg)
Benzo(a)anthracene 220

Benzo(a)pyrene 94

Benzo(b)fluoranthene 180

Dibenz(a,h)anthracene 23 J

IS66DP41

SVOCs (ug/kg)
Benzo(a)pyrene 29

IS66SO44

SVOCs (ug/kg)
Benzo(a)anthracene 390

Benzo(a)pyrene 310 J
Benzo(b)fluoranthene 360 J

Indeno(1,2,3-cd)pyrene 200 J

IS66DP08

SVOCs (ug/kg)
Atrazine 1.6 J

IS66DP37

SVOCs (ug/kg)
Benzo(a)anthracene 1800

Benzo(a)pyrene 2000
Benzo(b)fluoranthene 1800

Benzo(k)fluoranthene 2000

Dibenz(a,h)anthracene 580

Indeno(1,2,3-cd)pyrene 1500

IS66SO16

SVOCs (ug/kg)
Benzo(a)anthracene 9800

Benzo(a)pyrene 11000
Benzo(b)fluoranthene 8900

Benzo(k)fluoranthene 11000

Dibenz(a,h)anthracene 1700

Indeno(1,2,3-cd)pyrene 9600

Sum HMW PAHs 87500

IS66SO12

SVOCs (ug/kg)
Benzo(a)anthracene 530

Benzo(a)pyrene 540
Benzo(b)fluoranthene 660 J

Dibenz(a,h)anthracene 110 J

Indeno(1,2,3-cd)pyrene 360 J

IS66SO17

SVOCs (ug/kg)
Benzo(a)anthracene 320 J

Benzo(a)pyrene 1400 J
Benzo(b)fluoranthene 320 J

Indeno(1,2,3-cd)pyrene 560

IS66SO19

SVOCs (ug/kg)
Benzo(a)anthracene 3100

Benzo(a)pyrene 4400
Benzo(b)fluoranthene 7200 J

Benzo(k)fluoranthene 5100

Dibenz(a,h)anthracene 950

Indeno(1,2,3-cd)pyrene 2700

Sum HMW PAHs 31750

IS66SO21

SVOCs (ug/kg)
Benzo(a)anthracene 170000 J

Benzo(a)pyrene 180000 J
Benzo(b)fluoranthene 180000 J

Benzo(k)fluoranthene 150000 J

Chrysene 180000 J

Dibenz(a,h)anthracene 44000 J

Indeno(1,2,3-cd)pyrene 120000 J

Pyrene 280000 J
Sum HMW PAHs 1396000

Dibenzofuran 9200 J
Fluoranthene 350000 J
Naphthalene 6100 J

IS66SO15

SVOCs (ug/kg)
Benzo(a)anthracene 350 J

Benzo(a)pyrene 440 J
Benzo(b)fluoranthene 620 J

Indeno(1,2,3-cd)pyrene 320 J

IS66SO20

Note:
HMW PAHs - High Molecular Weight
Polycyclic Aromatic Hydrocarbons
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Pesticides and PCBs COPCs in Surface Soil

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland/

0 90 180

Feet

Legend
Approximate Limit of Fill Material
Site Boundary (Approximate Limit of Visible Waste Material)
Ash Pile
Roads
Buildings
Surface Waterbodies
Surface Water
5 Foot Elevation Contour
1 Foot Elevation Contour

 V:\USNAVFACENGCOM\359525INDIANHEAD\MAPFILES\386329_SITE66_RI\FIGURE 4-4 - PESTICIDES PCBS COPCS IN SURFACE SOIL_1.MXD  BHATHAWA 7/13/2011 4:01:57 PM

SI Sample Locations
!. Co-located Surface/Subsurface Soil/In Situ Groundwater Sample
!( Surface Soil Sample

RI Sample Locations
!. Co-located Surface/Subsurface Soil Sample
!( Surface Soil Sample

! Site-Specific Background Sample

Pesticides/PCBs (ug/kg)
Dieldrin 71 J
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Dieldrin 40 J

IS66SO15
Pesticides/PCBs (ug/kg)
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Figure 4-5
Dioxins and Furans COPCs in Surface Soil
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SI Sample Locations
!. Co-located Surface/Subsurface Soil/In Situ Groundwater Sample
!( Surface Soil Sample

RI Sample Locations
!. Co-located Surface/Subsurface Soil Sample
!( Surface Soil Sample

! Site-Specific Background Sample

Note:
2,3,7,8-TCDD TEQ concentration
calculated using methodology and
toxicity factors from USEPA 2010.
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Figure 4-6
Explosives COPCs in Surface Soil
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SI Sample Locations
!. Co-located Surface/Subsurface Soil/In Situ Groundwater Sample
!( Surface Soil Sample

RI Sample Locations
!. Co-located Surface/Subsurface Soil Sample
!( Surface Soil Sample

! Site-Specific Background Sample

Explosives (ug/kg)
Nitroglycerin 1900

IS66DP31
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SI Sample Locations
!. Co-located Surface/Subsurface Soil/In Situ Groundwater Sample
!( Surface Soil Sample

RI Sample Locations
!. Co-located Surface/Subsurface Soil Sample
!( Surface Soil Sample

! Site-Specific Background Sample

TAL Metals (mg/kg)
Arsenic 17.9
Chromium 15.7

Cobalt 3.6 J
Iron 11000

Vanadium 32.5

IS66DP01

TAL Metals (mg/kg)
Aluminum 7520
Arsenic 10.1

Chromium 19.4
Cobalt 5.8 J

Cyanide 0.16 J

Iron 22300

Manganese 405

Vanadium 31

IS66DP02

TAL Metals (mg/kg)
Aluminum 8290
Chromium 22.8

Iron 35500
Vanadium 26.7

IS66DP04

TAL Metals (mg/kg)
Aluminum 15100
Arsenic 6

Chromium 16.7
Cobalt 4.7 J

Iron 29000

Vanadium 30.9

IS66DP05

TAL Metals (mg/kg)
Aluminum 10500
Arsenic 3.1

Chromium 14.8
Cobalt 5.3 J

Iron 19500

Vanadium 26.8

IS66DP06

TAL Metals (mg/kg)
Aluminum 9390
Arsenic 2.6

Chromium 14
Cobalt 7.3 J

Iron 18000

Manganese 380

Vanadium 24.2

IS66DP07

TAL Metals (mg/kg)
Arsenic 34.9
Chromium 11

Cobalt 3.9 J
Cyanide 0.18 J

Iron 17300

Manganese 207

Vanadium 75.9

IS66DP08

TAL Metals (mg/kg)
Arsenic 2.1 J
Chromium 12.9

Cobalt 4.7 J
Iron 11400

Vanadium 19.3

IS66DP09

TAL Metals (mg/kg)
Aluminum 13000
Arsenic 3.1

Chromium 16.1
Cobalt 4.2 J

Iron 16600

Vanadium 29.9

IS66DP10

TAL Metals (mg/kg)
Chromium 4.4
Vanadium 19.8

IS66DP23

TAL Metals (mg/kg)
Arsenic 2.1
Chromium 6.8

Cobalt 3.2
Vanadium 29

IS66DP25

TAL Metals (mg/kg)
Aluminum 8540
Arsenic 3.1

Chromium 14.6
Cobalt 5.4

Iron 11100

Vanadium 39.3

IS66DP26

TAL Metals (mg/kg)
Arsenic 2.2
Chromium 8.8

Cobalt 5.1
Iron 5920

Vanadium 32.9

IS66DP27

TAL Metals (mg/kg)
Arsenic 2.1
Chromium 9.4

Cobalt 7.1
Iron 6890

Manganese 447

Vanadium 24.7

IS66DP29

TAL Metals (mg/kg)
Aluminum 9370
Arsenic 5.5

Chromium 13.7
Cobalt 8.6

Iron 11600

Manganese 274

Vanadium 26.4

IS66DP30

TAL Metals (mg/kg)
Arsenic 1.7
Chromium 8.9

Cobalt 3.9
Iron 6990

Vanadium 25.4

IS66DP31

TAL Metals (mg/kg)
Aluminum 14300
Arsenic 2.7

Chromium 17
Cobalt 6.9

Iron 14800

Vanadium 26.8

IS66DP32

TAL Metals (mg/kg)
Aluminum 8840
Arsenic 3.1

Chromium 13.8
Cobalt 11

Iron 10700

Manganese 232

Vanadium 33.7

IS66DP33

TAL Metals (mg/kg)
Aluminum 13600
Arsenic 14.4

Chromium 28.1
Cobalt 8.5

Iron 16000

Vanadium 38.2

IS66DP34

TAL Metals (mg/kg)
Arsenic 1.2
Chromium 7.5

Cobalt 5
Manganese 209

Vanadium 15.8

IS66DP35

TAL Metals (mg/kg)
Aluminum 10100
Arsenic 8.1

Chromium 12.3
Cobalt 15.1

Iron 10100

Vanadium 23.7

IS66DP36

TAL Metals (mg/kg)
Aluminum 10200
Arsenic 1.9

Chromium 13.2
Cobalt 5.5

Iron 10300

Vanadium 18.9

IS66DP37

TAL Metals (mg/kg)
Arsenic 1.8
Chromium 10.2

Cobalt 2.9
Iron 8740

Vanadium 19.7

IS66DP38

TAL Metals (mg/kg)
Aluminum 15200
Arsenic 3.3

Chromium 23
Cobalt 6

Iron 17000

Vanadium 31.1

IS66DP39

TAL Metals (mg/kg)
Aluminum 12400
Arsenic 3

Chromium 16.8
Cobalt 9.6

Iron 11100

Vanadium 32.7

IS66DP40

TAL Metals (mg/kg)
Aluminum 17600
Arsenic 4.2

Chromium 23.1
Cobalt 10.6

Iron 16500

Manganese 322

Vanadium 34.2

IS66DP41

TAL Metals (mg/kg)
Arsenic 1.4 J
Chromium 10.1

Cobalt 17.9 J
Iron 5550

Vanadium 19.9 J

IS66SO11

TAL Metals (mg/kg)
Arsenic 5
Chromium 11.9

Cobalt 3.7 J
Cyanide 0.12 J

Iron 10900

Manganese 305

Mercury 0.5 J

Vanadium 27.5

IS66SO12

TAL Metals (mg/kg)
Arsenic 2.3 J
Chromium 8.2

Cobalt 4 J
Iron 10100

Vanadium 36.5

IS66SO13

TAL Metals (mg/kg)
Arsenic 108
Chromium 15.5

Cobalt 10.3 J
Cyanide 0.2 J

Iron 31600

Vanadium 115

IS66SO14

TAL Metals (mg/kg)
Arsenic 33.1
Chromium 18.9

Cobalt 5.6 J
Cyanide 0.28 J

Iron 23400

Manganese 521

Mercury 1.3 J

Vanadium 89

IS66SO15

TAL Metals (mg/kg)
Arsenic 9.8
Chromium 11.9

Cobalt 4.5 J
Iron 13700

Manganese 368

Mercury 0.56 J

Vanadium 27.8

IS66SO16

TAL Metals (mg/kg)
Arsenic 22.2
Chromium 10.9

Cobalt 5 J
Cyanide 0.1 J

Iron 10500

Manganese 518

Vanadium 33.9

IS66SO17

TAL Metals (mg/kg)
Arsenic 5.5
Chromium 13.9

Cobalt 3.1 J
Cyanide 0.25 J

Iron 12900

Manganese 350

Mercury 22.1 J

Vanadium 32.4

IS66SO20

TAL Metals (mg/kg)
Aluminum 10900
Arsenic 2.9

Chromium 13.7
Cobalt 5.8 J

Iron 14800

Manganese 217 J

Vanadium 29.6

IS66SO42

TAL Metals (mg/kg)
Aluminum 10800
Arsenic 2.8

Chromium 13.4
Cobalt 4

Iron 13700

Vanadium 28.2

IS66SO43

TAL Metals (mg/kg)
Aluminum 10700
Arsenic 5.6

Chromium 14.6
Cobalt 6.3

Iron 14600

Manganese 193

Vanadium 26.4

IS66SO44

TAL Metals (mg/kg)
Aluminum 13600
Arsenic 2.6

Chromium 18.6
Cobalt 5.7

Iron 17700

Manganese 388

Vanadium 31.7

IS66SO45

TAL Metals (mg/kg)
Aluminum 9280
Arsenic 1.8

Chromium 12.2
Cobalt 4

Iron 7850

Vanadium 36.7

IS66DP24

TAL Metals (mg/kg)
Arsenic 3 J
Chromium 22.2 J

Cobalt 9.7 J
Iron 16100 J

Manganese 232 J

Vanadium 47.1

IS66DP22

TAL Metals (mg/kg)
Arsenic 2.3
Chromium 13.4

Cobalt 5.1
Iron 13100

Vanadium 28.9

IS66DP28

TAL Metals (mg/kg)
Arsenic 10.6
Chromium 13.3

Cobalt 3.9 J
Iron 13900

Mercury 1.1 J

Vanadium 25.8

IS66DP03

TAL Metals (mg/kg)
Aluminum 9790

Arsenic 3.5 J
Chromium 14
Cobalt 9.5 J
Cyanide 0.57 J

Iron 18500
Manganese 381

Mercury 1.9 J

Vanadium 40

IS66SO21

TAL Metals (mg/kg)
Arsenic 6.6
Chromium 11

Cobalt 9.8 J
Iron 12700

Manganese 345

Mercury 0.53 J

Vanadium 26.4

IS66SO19
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Figure 4-8
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SI Sample Locations
!. Co-located Surface/Subsurface Soil/In Situ Groundwater Sample
!( Surface Soil Sample

RI Sample Locations
!. Co-located Surface/Subsurface Soil Sample
!( Surface Soil Sample

! Site-Specific Background Sample

SVOCs (ug/kg)
Benzo(a)anthracene 530

Benzo(a)pyrene 670

Benzo(b)fluoranthene 680

Dibenz(a,h)anthracene 170 J

Indeno(1,2,3-cd)pyrene 570

IS66DP01

SVOCs (ug/kg)
Benzo(a)anthracene 1700

Benzo(a)pyrene 1700

Benzo(b)fluoranthene 1900

Benzo(k)fluoranthene 1600

Dibenz(a,h)anthracene 400 J

Indeno(1,2,3-cd)pyrene 1300

IS66DP02

SVOCs (ug/kg)
Benzo(a)anthracene 370 J

Benzo(a)pyrene 340 J

Benzo(b)fluoranthene 470 J

Dibenz(a,h)anthracene 86 J

Indeno(1,2,3-cd)pyrene 290 J

IS66DP03

SVOCs (ug/kg)
Benzo(a)anthracene 820

Benzo(a)pyrene 600 J

Benzo(b)fluoranthene 640

Dibenz(a,h)anthracene 150 J

Indeno(1,2,3-cd)pyrene 390 J

IS66DP04

SVOCs (ug/kg)
Benzo(a)anthracene 280 J

Benzo(a)pyrene 200 J

Benzo(b)fluoranthene 240 J

IS66DP05

SVOCs (ug/kg)
Benzo(a)anthracene 15000

Benzo(a)pyrene 15000

Benzo(b)fluoranthene 15000

Benzo(k)fluoranthene 13000

Chrysene 15000

Dibenz(a,h)anthracene 2600 J

Indeno(1,2,3-cd)pyrene 11000 J

IS66DP07

SVOCs (ug/kg)
Benzo(a)pyrene 45

IS66DP22

SVOCs (ug/kg)
Benzo(a)pyrene 120

Benzo(b)fluoranthene 160

Dibenz(a,h)anthracene 32

IS66DP23
SVOCs (ug/kg)
Benzo(a)pyrene 240

Benzo(b)fluoranthene 290

Dibenz(a,h)anthracene 53

Indeno(1,2,3-cd)pyrene 170

IS66DP24

SVOCs (ug/kg)
Benzo(a)anthracene 390

Benzo(a)pyrene 330

Benzo(b)fluoranthene 480

Dibenz(a,h)anthracene 71

Indeno(1,2,3-cd)pyrene 210

IS66DP25

SVOCs (ug/kg)
Benzo(a)anthracene 210

Benzo(a)pyrene 160 J

Benzo(b)fluoranthene 230 J

Dibenz(a,h)anthracene 32 J

Indeno(1,2,3-cd)pyrene 150

IS66DP26

SVOCs (ug/kg)
Benzo(a)anthracene 150 J

Benzo(a)pyrene 110 J

Benzo(b)fluoranthene 170 J

Dibenz(a,h)anthracene 18 J

IS66DP27

SVOCs (ug/kg)
Benzo(a)pyrene 72

Dibenz(a,h)anthracene 16 J

IS66DP28

SVOCs (ug/kg)
Benzo(a)anthracene 220

Benzo(a)pyrene 170 J

Benzo(b)fluoranthene 240 J

Dibenz(a,h)anthracene 31 J

Indeno(1,2,3-cd)pyrene 160

IS66DP29

SVOCs (ug/kg)
Benzo(a)pyrene 95 J

Benzo(b)fluoranthene 150 J

Dibenz(a,h)anthracene 20 J

IS66DP30

SVOCs (ug/kg)
Benzo(a)pyrene 35

IS66DP31

SVOCs (ug/kg)
Benzo(a)pyrene 120

Benzo(b)fluoranthene 180

Dibenz(a,h)anthracene 22 J

IS66DP34

SVOCs (ug/kg)
Benzo(a)pyrene 29

IS66DP36

SVOCs (ug/kg)
Benzo(a)pyrene 26

IS66DP40

SVOCs (ug/kg)
Benzo(a)anthracene 220

Benzo(a)pyrene 94

Benzo(b)fluoranthene 180

Dibenz(a,h)anthracene 23 J

IS66DP41

SVOCs (ug/kg)
Benzo(a)anthracene 1800

Benzo(a)pyrene 2000

Benzo(b)fluoranthene 1800

Chrysene 2000

Dibenz(a,h)anthracene 580

Indeno(1,2,3-cd)pyrene 1500

IS66SO16

SVOCs (ug/kg)
Benzo(a)pyrene 29

IS66SO44

SVOCs (ug/kg)
Benzo(a)anthracene 390

Benzo(a)pyrene 310 J

Benzo(b)fluoranthene 360 J

Indeno(1,2,3-cd)pyrene 200 J

IS66DP08

SVOCs (ug/kg)
Benzo(a)anthracene 530

Benzo(a)pyrene 540

Benzo(b)fluoranthene 660 J

Dibenzofuran(a,h)anthracene 110 J

Indeno(1,2,3-cd)pyrene 360 J

IS66SO17

SVOCs (ug/kg)
Benzo(a)anthracene 320 J

Benzo(a)pyrene 1400 J

Benzo(b)fluoranthene 320 J

Indeno(1,2,3-cd)pyrene 560

IS66SO19

SVOCs (ug/kg)
Benzo(a)anthracene 3100

Benzo(a)pyrene 4400

Benzo(k)fluoranthene 5100

Benzo(k)fluoranthene 7200 J

Dibenzofuran 950

Naphthalene 2700

IS66SO21

SVOCs (ug/kg)
Benzo(a)anthracene 350 J

Benzo(a)pyrene 440 J

Benzo(k)fluoranthene 620 J

Indeno(1,2,3-cd)pyrene 320 J

IS66SO20

SVOCs (ug/kg)
Benzo(a)anthracene 170000 J

Benzo(a)pyrene 180000 J

Benzo(b)fluoranthene 180000 J

Benzo(k)fluoranthene 1500 J

Chrysene 180000 J

Dibenz(a,h)anthracene 44000 J

Dibenzofluoranthene 9200 J

Fluoranthene 350000 J
Indeno(1,2,3-cd)pyrene 120000 J
Nephthalene 6100 J
Pyrene 280000 J

IS66SO15

SVOCs (ug/kg)
Benzo(a)anthracene 9800

Benzo(a)pyrene 11000

Benzo(b)fluoranthene 8900

Benzo(k)fluoranthene 11000

Dibenz(a,h)anthracene 1700

Indeno(1,2,3-cd)pyrene 9600

IS66SO12
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Pesticides and PCBs COPCs in Combined Surface and Subsurface Soil
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SI Sample Locations
!. Co-located Surface/Subsurface Soil/In Situ Groundwater Sample
!( Surface Soil Sample

RI Sample Locations
!. Co-located Surface/Subsurface Soil Sample
!( Surface Soil Sample

! Site-Specific Background Sample

Pesticides/PCBs (ug/kg)
4,4'-DDD 83000
Heptachlor epoxide 210 J

IS66DP04

Pesticides/PCBs (ug/kg)
Dieldrin 71 J

IS66DP41
Pesticides/PCBs (ug/kg)

Dieldrin 40 J

IS66SO15
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Figure 4-10
Dioxins and Furans COPCs in Combined Surface and Subsurface Soil
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SI Sample Locations
!. Co-located Surface/Subsurface Soil/In Situ Groundwater Sample
!( Surface Soil Sample

RI Sample Locations
!. Co-located Surface/Subsurface Soil Sample
!( Surface Soil Sample

! Site-Specific Background Sample

Note:
2,3,7,8-TCDD TEQ concentration 
calculated using methodology and
toxicity factors from USEPA 2010.
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Figure 4-11
Explosives COPCs in Combined Surface and Subsurface Soil
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SI Sample Locations
!. Co-located Surface/Subsurface Soil/In Situ Groundwater Sample
!( Surface Soil Sample

RI Sample Locations
!. Co-located Surface/Subsurface Soil Sample
!( Surface Soil Sample

! Site-Specific Background Sample

Explosives (ug/kg)
Nitroglycerin 1900

IS66DP31
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Figure 4-12
Metals COPCs in Combined Surface and Subsurface Soil
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SI Sample Locations
!. Co-located Surface/Subsurface Soil/In Situ Groundwater Sample
!( Surface Soil Sample

RI Sample Locations
!. Co-located Surface/Subsurface Soil Sample
!( Surface Soil Sample

! Site-Specific Background Sample

TAL Metals (mg/kg)
Aluminum 8780
Arsenic 17.1
Chromium 26.2

Cobalt 8 J

Iron 28500

Manganese 272

Vanadium 156

IS66DP03

TAL Metals (mg/kg)
Aluminum 10500
Arsenic 3.1
Chromium 14.8

Cobalt 6 J

Iron 19500

IS66DP06
TAL Metals (mg/kg)
Aluminum 10900
Arsenic 2.7 J
Chromium 19.1

Cobalt 12.8 J

Iron 28600

Manganese 380

IS66DP07

TAL Metals (mg/kg)
Arsenic 34.9
Chromium 13.3
Cobalt 4.4 J

Iron 20200

Manganese 207

Vanadium 75.9

IS66DP08

TAL Metals (mg/kg)
Aluminum 16100
Arsenic 2.1
Chromium 24

Cobalt 16.6

Iron 31000

IS66DP25
TAL Metals (mg/kg)
Aluminum 12600
Arsenic 6.2
Chromium 18.9

Cobalt 7

Iron 11100

Vanadium 39.3

IS66DP26

TAL Metals (mg/kg)
Aluminum 17200
Arsenic 2.2
Chromium 18.5

Cobalt 5.1

Iron 17800

IS66DP27

TAL Metals (mg/kg)
Aluminum 11400
Arsenic 2.3
Chromium 13.4

Cobalt 5.1

Iron 13100

IS66DP28

TAL Metals (mg/kg)
Aluminum 11600
Arsenic 2.1
Chromium 19.4

Cobalt 10.5

Iron 27700

Manganese 447

IS66DP29

TAL Metals (mg/kg)
Aluminum 13100
Arsenic 5.5
Chromium 21.9

Cobalt 8.6

Iron 11600

Manganese 274

IS66DP30

TAL Metals (mg/kg)
Aluminum 15800
Arsenic 1.7
Chromium 21.2

Cobalt 16.3

Iron 21800

IS66DP31

TAL Metals (mg/kg)
Aluminum 14300
Arsenic 14
Chromium 56 J

Cobalt 6.9

Iron 73400 J

Vanadium 46.9

IS66DP32

TAL Metals (mg/kg)
Aluminum 11500
Arsenic 3.1
Chromium 17.8

Cobalt 12.4

Iron 20100

Manganese 232

IS66DP33

TAL Metals (mg/kg)
Aluminum 14600
Arsenic 14.4
Chromium 28.1

Cobalt 8.5

Iron 20500

IS66DP34

TAL Metals (mg/kg)
Aluminum 14600
Arsenic 1.8
Chromium 21.3

Cobalt 8.5

Iron 23800

Manganese 209

IS66DP35

TAL Metals (mg/kg)
Aluminum 11300
Arsenic 8.1
Chromium 16.7

Cobalt 15.1

Iron 10500

IS66DP36

TAL Metals (mg/kg)
Aluminum 13200
Arsenic 1.9
Chromium 21.5

Cobalt 7.1

Iron 22600

IS66DP37

TAL Metals (mg/kg)
Aluminum 11400
Arsenic 5.8
Chromium 20.2

Cobalt 16.4

Iron 15300

IS66DP38

TAL Metals (mg/kg)
Aluminum 15200
Arsenic 3.3
Chromium 23

Cobalt 7.3

Iron 16700

Manganese 224

IS66DP39

TAL Metals (mg/kg)
Aluminum 12400
Arsenic 3
Chromium 16.8

Cobalt 9.6

Iron 14000

IS66DP40TAL Metals (mg/kg)
Aluminum 17600
Arsenic 5
Chromium 23.1

Cobalt 10.6

Iron 16500

Manganese 322

IS66DP41

TAL Metals (mg/kg)
Arsenic 1.4 J
Chromium 10.1
Cobalt 17.9 J

Iron 5550

IS66SO11

TAL Metals (mg/kg)
Arsenic 5
Chromium 11.9
Cobalt 3.7 J

Iron 10900

Manganese 305

IS66SO12

TAL Metals (mg/kg)
Arsenic 2.3 J
Chromium 8.2
Cobalt 4 J

Iron 10100

IS66SO13

TAL Metals (mg/kg)
Arsenic 108
Chromium 15.5
Cobalt 10.3 J

Iron 31600

Vanadium 115

IS66SO14

TAL Metals (mg/kg)
Arsenic 33.1
Chromium 18.9
Cobalt 5.6 J

Iron 23400

Manganese 521

Vanadium 89

IS66SO15

TAL Metals (mg/kg)
Arsenic 9.8
Chromium 11.9
Cobalt 4.5 J

Iron 13700

Manganese 368

IS66SO16

TAL Metals (mg/kg)
Arsenic 22.2
Chromium 10.9
Cobalt 5 J

Iron 10500

Manganese 518

IS66SO17

TAL Metals (mg/kg)
Arsenic 6.6
Chromium 11
Cobalt 9.8 J

Iron 12700

Manganese 345

IS66SO19

TAL Metals (mg/kg)
Arsenic 5.5
Chromium 13.9
Cobalt 3.1 J

Iron 12900

Manganese 350

Mercury 22.1 J

IS66SO20

TAL Metals (mg/kg)
Aluminum 10900
Arsenic 2.9
Chromium 13.7

Cobalt 5.8 J

Iron 14800

Manganese 217 J

IS66SO42

TAL Metals (mg/kg)
Aluminum 10800
Arsenic 2.8
Chromium 13.4

Cobalt 4

Iron 13700

IS66SO43

TAL Metals (mg/kg)
Aluminum 10700
Arsenic 5.6
Chromium 14.6

Cobalt 6.3

Iron 14600

Manganese 193

IS66SO44

TAL Metals (mg/kg)
Aluminum 13600
Arsenic 2.6
Chromium 18.6

Cobalt 5.7

Iron 17700

Manganese 388

IS66SO45

TAL Metals (mg/kg)
Aluminum 8510

Arsenic 3
Chromium 16
Cobalt 6.4 J

Iron 19100

IS66DP09

TAL Metals (mg/kg)
Aluminum 15100

Arsenic 53.2 J
Chromium 16.8
Cobalt 10.6 J

Iron 29000

Lead 1420 J

Vanadium 166 J

IS66DP05

TAL Metals (mg/kg)

Aluminum 9790
Arsenic 3.5 J
Chromium 14

Cobalt 9.5 J

Iron 18500

Manganese 381

Vanadium 40

IS66SO21

TAL Metals (mg/kg)
Aluminum 13000

Arsenic 3.1
Chromium 16.1
Cobalt 5.2 J

Iron 16600

IS66DP10

TAL Metals (mg/kg)
Arsenic 17.9

Chromium 15.7
Cobalt 5.9 J
Iron 60000

IS66DP01

TAL Metals (mg/kg)
Aluminum 17600

Arsenic 7.2 J
Chromium 26.2
Cobalt 9.7 J

Iron 30500 J

Manganese 232 J

Vanadium 47.1

IS66DP22

TAL Metals (mg/kg)
Aluminum 9280

Arsenic 3.5

Chromium 12.2
Cobalt 4

Iron 7850

IS66DP24

TAL Metals (mg/kg)
Aluminum 13700

Arsenic 3.6
Chromium 19.3
Cobalt 11.7

Iron 26100

IS66DP23

TAL Metals (mg/kg)
Arsenic 10.1

Chromium 19.4

Cobalt 5.9 J
Iron 32200

Manganese 405

Vanadium 62.2

IS66DP02

TAL Metals (mg/kg)
Aluminum 9990

Arsenic 6.6

Chromium 22.8

Cobalt 13.7 J

Iron 35500

IS66DP04
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Figure 4-13
SVOCs COPCs in Groundwater
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RI Sample Locations
+U Permanent Monitoring Well

! Site-Specific Background Sampling Locations

SVOCs (ug/L)

Naphthalene 1.7

IS66MW03
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Figure 4-14
Pesticides and PCBs COPCs in Groundwater

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland/

0 90 180

Feet

Legend
Approximate Limit of Fill Material
Site Boundary (Approximate Limit of Visible Waste Material)
Ash Pile
Roads
Buildings
Surface Waterbodies
Surface Water
5 Foot Elevation Contour
1 Foot Elevation Contour

VBO  \\NORTHEND\PROJ\USNAVFACENGCOM\359525INDIANHEAD\MAPFILES\386329_SITE66_RI\FIGURE 4-14 - PESTICIDES AND PCBS COPCS IN GROUNDWATER.MXD  BHATHAWA 7/13/2011 4:41:14 PM

RI Sample Locations
+U Permanent Monitoring Well

! Site-Specific Background Sample

Pesticides/PCBs (ug/L)
Heptachlor 0.021 J

IS66MW04
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Figure 4-15
Total and Dissolved Metals COPCs in Groundwater
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RI Sample Locations
+U Permanent Monitoring Well

! Site-Specific Background Sample

Dissolved Metals (ug/L)
Barium 59.1
Iron 14400

IS66MW02

TAL Metals (ug/L)
Arsenic 12.8
Cobalt 1.4

Iron 21200

Manganese 732

IS66MW03

Dissolved Metals (ug/L)
Barium 155
Iron 19900

Manganese 725

IS66MW03

TAL Metals (ug/L)
Cobalt 46.1
Manganese 784

IS66MW04

Dissolved Metals (ug/L)
Barium 137
Iron 2260

Manganese 826

IS66MW04

TAL Metals (ug/L)
Cobalt 25.8
Iron 2920

Manganese 876

IS66MW05

Dissolved Metals (ug/L)
Barium 101
Iron 2640

Manganese 856

IS66MW05

TAL Metals (ug/L)
Arsenic 1.7 J
Iron 14400
Manganese 289

Dissolved Metals (ug/L)

Barium 59.1
Iron 14400
Manganese 287

IS66MW02

TAL Metals (ug/L)
Cobalt 14.9
Manganese 118
Dissolved Metals (ug/L)
Barium 72.4
Iron 382

IS66MW01
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Figure 4-16
SVOC COPCs in Sediment
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SI Sample Locations
!> Sediment/Surface Water Sample

RI Sample Locations
!> Sediment Sample

! Site-Specific Background Sample

SVOCs (ug/kg)
Benzo(a)pyrene 160
Benzo(b)fluoranthene 280
Benzo(k)fluoranthene 88
Dibenz(a,h)anthracene 50
Indeno(1,2,3-cd)pyrene 140
Pyrene 270

IS66SD08

SVOCs (ug/kg)
Benzo(a)pyrene 500
Benzo(b)fluoranthene 810
Benzo(g,h,i)perylene 260
Benzo(k)fluoranthene 210
Chrysene 460
Dibenz(a,h)anthracene 140

Fluoranthene 730
Indeno(1,2,3-cd)pyrene 250
Phenanthrene 200
Pyrene 660

IS66SD11

SVOCs (ug/kg)
Anthracene 170
Benzo(a)anthracene 780
Benzo(a)pyrene 770
Benzo(b)fluoranthene 1300
Benzo(g,h,i)perylene 430
Benzo(k)fluoranthene 340

Chrysene 680
Dibenz(a,h)anthracene 210
Fluoranthene 1400
Indeno(1,2,3-cd)pyrene 420

Phenanthrene 780

Pyrene 1100

IS66SD12

SVOCs (ug/kg)
Benzo(a)pyrene 330
Benzo(b)fluoranthene 440
Benzo(g,h,i)perylene 230
Benzo(k)fluoranthene 150
Chrysene 250
Dibenz(a,h)anthracene 75

Fluoranthene 590
Indeno(1,2,3-cd)pyrene 220
Phenanthrene 210
Pyrene 500

IS66SD13

SVOCs (ug/kg)
Benzo(a)anthracene 240
Benzo(a)pyrene 190
Benzo(b)fluoranthene 340
Benzo(k)fluoranthene 74
Chrysene 170
Dibenz(a,h)anthracene 34 J

Fluoranthene 450
Indeno(1,2,3-cd)pyrene 110
Phenanthrene 260
Pyrene 470

IS66SD15

SVOCs (ug/kg)
Benzo(a)anthracene 240 J
Benzo(a)pyrene 210 J
Benzo(b)fluoranthene 330 J
Benzo(k)fluoranthene 240 J
Chrysene 300 J
Pyrene 330 J

IS66SWSD03

SVOCs (ug/kg)
Anthracene 260 J
Benzo(a)anthracene 710
Benzo(a)pyrene 490 J
Benzo(b)fluoranthene 590
Benzo(g,h,i)perylene 310 J
Benzo(k)fluoranthene 640

Chrysene 730
Dibenz(a,h)anthracene 120 J
Fluoranthene 1500
Fluorene 110 J

Indeno(1,2,3-cd)pyrene 390 J

Phenanthrene 940

Pyrene 1100

IS66SWSD05

SVOCs (ug/kg)
Anthracene 120
Benzo(a)pyrene 420
Benzo(b)fluoranthene 710
Benzo(g,h,i)perylene 240
Benzo(k)fluoranthene 210
Chrysene 470

Dibenz(a,h)anthracene 86
Fluoranthene 1000
Fluorene 98
Indeno(1,2,3-cd)pyrene 250

Phenanthrene 680

Pyrene 780

IS66SD09

SVOCs (ug/kg)
Anthracene 120 J
Benzo(a)anthracene 410 J
Benzo(a)pyrene 390 J
Benzo(b)fluoranthene 450 J
Benzo(g,h,i)perylene 230 J
Benzo(k)fluoranthene 360 J

Chrysene 440 J
Fluoranthene 770
Indeno(1,2,3-cd)pyrene 280 J
Phenanthrene 360 J

Pyrene 630

IS66SWSD04

SVOCs (ug/kg)
Anthracene 93
Benzo(a)pyrene 470
Benzo(b)fluoranthene 820
Benzo(g,h,i)perylene 350
Benzo(k)fluoranthene 240
Chrysene 490

Dibenz(a,h)anthracene 110
Fluoranthene 1100
Indeno(1,2,3-cd)pyrene 300
Phenanthrene 390

Pyrene 890

IS66SD10

SVOCs (ug/kg)
Benzo(a)anthracene 420
Benzo(a)pyrene 370
Benzo(b)fluoranthene 700
Benzo(g,h,i)perylene 230
Benzo(k)fluoranthene 180
Chrysene 330

Dibenz(a,h)anthracene 88
Fluoranthene 560
Indeno(1,2,3-cd)pyrene 210
Pyrene 600

IS66SD14
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SI Sample Locations
!> Sediment/Surface Water Sample

RI Sample Locations
!> Sediment Sample

! Site-Specific Background Sample

Pesticides/PCBs (ug/kg)
4,4'-DDD 6.7 J

IS66SD07

Pesticides/PCBs (ug/kg)
4,4'-DDD 57 J

4,4'-DDE 29 J

4,4'-DDT 9.2 J

Dieldrin 8.3 J

IS66SD08

Pesticides/PCBs (ug/kg)
4,4'-DDD 29 J

4,4'-DDE 9.3 J

4,4'-DDT 6.1 J

IS66SD10

Pesticides/PCBs (ug/kg)
4,4'-DDD 44 J

4,4'-DDE 4.7 J

IS66SD11

Pesticides/PCBs (ug/kg)
4,4'-DDD 52

4,4'-DDE 7.5

IS66SD12

Pesticides/PCBs (ug/kg)
4,4'-DDD 42 J

4,4'-DDE 13 J

IS66SD13

Pesticides/PCBs (ug/kg)
4,4'-DDD 23 J

4,4'-DDE 22 J

4,4'-DDT 39 J

Aroclor-1254 830

IS66SD14

Pesticides/PCBs (ug/kg)
4,4'-DDD 6.4 J

4,4'-DDE 12 J

4,4'-DDT 5.4 J

IS66SD15

Pesticides/PCBs (ug/kg)
4,4'-DDD 47

4,4'-DDE 22

IS66SWSD02

Pesticides/PCBs (ug/kg)
4,4'-DDE 8.4

IS66SWSD03

Pesticides/PCBs (ug/kg)
4,4'-DDD 13

4,4'-DDE 4 J

IS66SWSD04

Pesticides/PCBs (ug/kg)
4,4'-DDD 40

4,4'-DDE 4.2 J

IS66SWSD05

Pesticides/PCBs (ug/kg)
4,4'-DDD 66

4,4'-DDE 8.1

IS66SWSD01
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SI Sample Locations
!> Sediment/Surface Water Sample

RI Sample Locations
!> Sediment Sample

! Site-Specific Background Sample

TAL Metals (mg/kg)
Chromium 7.9

IS66SWSD05

TAL Metals (mg/kg)
Arsenic 13.8

Chromium 8.2

Lead 70.9

IS66SWSD04

TAL Metals (mg/kg)
Arsenic 8.9

Chromium 13.2

Lead 39.8

Mercury 1.3

IS66SWSD03

TAL Metals (mg/kg)
Arsenic 8.2

Chromium 30.2

Cobalt 40.9

Lead 78.9

IS66SWSD02

TAL Metals (mg/kg)
Arsenic 6.4

Chromium 16.8

Lead 57.2

Mercury 1.8

IS66SD15

TAL Metals (mg/kg)
Arsenic 8.4

Chromium 26.7

Lead 262

Mercury 0.35

Silver 17

IS66SD14

TAL Metals (mg/kg)
Arsenic 5.6

Chromium 16.2

Lead 63.2

IS66SD13

TAL Metals (mg/kg)
Chromium 6.7

IS66SD12

TAL Metals (mg/kg)
Chromium 8.6

Cyanide 0.35 J

IS66SD11

TAL Metals (mg/kg)
Arsenic 8.8

Chromium 14.6

Lead 36

IS66SD10

TAL Metals (mg/kg)
Chromium 4

Cyanide 0.51 J

IS66SD09

TAL Metals (mg/kg)
Arsenic 5.2

Chromium 15.4

Cobalt 24.5

IS66SD08

TAL Metals (mg/kg)
Chromium 5.9

IS66SD07

TAL Metals (mg/kg)
Chromium 7.4

IS66SD06
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SI Sample Locations
#* Ash Sample

RI Sample Locations
#* Ash Sample

TAL Metals (mg/kg)
Aluminum 6240
Arsenic 96.5
Chromium 20.3
Cobalt 17.2
Iron 45000
Mercury 0.32
Selenium 1.8
Thallium 1.5
Vanadium 86.6

IS66ASH04

TAL Metals (mg/kg)
Aluminum 8420
Arsenic 24.9
Chromium 19.8
Cobalt 9.4
Iron 35100
Manganese 378
Mercury 0.23
Selenium 3
Vanadium 76.4

IS66ASH05

TAL Metals (mg/kg)
Aluminum 6890
Arsenic 49
Chromium 14.8
Cobalt 10.4
Iron 23000
Manganese 232
Mercury 0.66
Selenium 3.1
Vanadium 50.5

IS66ASH06

TAL Metals (mg/kg)
Aluminum 10000
Arsenic 123
Chromium 28.8
Cobalt 17.2
Iron 51300
Mercury 0.67 L
Selenium 6.1
Thallium 1.9
Vanadium 86.9

IS66ASH07

TAL Metals (mg/kg)
Aluminum 11100
Arsenic 49.4
Chromium 20.6
Cobalt 11
Iron 42500
Mercury 0.24
Selenium 2.3
Thallium 1.4
Vanadium 80.3

IS66ASH08

Metals (mg/kg)
Aluminum 5960
Arsenic 37.7
Chromium 16.1
Cobalt 7.4
Iron 28600
Manganese 455
Mercury 0.28
Selenium 8.1
Vanadium 150

IS66ASH09
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SECTION 5 

Contaminant Fate and Transport 
The fate and transport of individual chemical constituents depends on how the constituents interact with the 
physical, geochemical, and biological conditions that are encountered in the environment. This section describes 
the general processes controlling the fate and transport of contaminants in the environment and discusses how 
select constituents detected in specific environmental media at Site 66 tend to react to these processes.  

5.1 General Fate and Transport Concepts 
The environmental fate and transport of chemical constituents is governed by four basic processes: hydrodynamic 
dispersion, advection, sorption, and reaction. The rate and effectiveness of these processes at transporting and/or 
removing chemicals from the environment depends on the nature of the particular chemical constituent and the 
specific environmental conditions where the constituent is encountered. These four fate and transport processes 
are briefly discussed below, and the concepts presented below are applied in the discussion in Sections 5.3 and 
5.4 of the fate and transport of media- and site-specific constituents.  

5.1.1 Hydrodynamic Dispersion 
In most natural environments, the separate processes of molecular diffusion and mechanical dispersion operate 
simultaneously in a collective process known as hydrodynamic dispersion. Hydrodynamic dispersion controls the 
rate and direction of movement of dissolved constituents in groundwater, which is one of the primary transport 
mechanisms for environmental contaminants. The components of hydrodynamic dispersion are considered 
separately below.  

Molecular Diffusion 
Molecular diffusion is defined as the process by which constituents move from areas of greater concentrations to 
areas of lower concentration. For dissolved constituents, diffusion will occur as long as there is a concentration 
gradient, even if the fluid is not moving, and the rate of diffusion will depend on the magnitude of the 
concentration gradient. Diffusion alone may be an important transport mechanism in certain situations, but in 
most natural environments the effects of molecular diffusion operate in conjunction with mechanical dispersion 
(Fetter, 1993).  

Mechanical Dispersion 
Mechanical dispersion occurs because groundwater does not move at the same rate throughout a given volume 
of natural porous media. The groundwater velocity variations occur at the pore space level, resulting in a dilution 
of the solute at the margins of an advancing contaminant plume. Mechanical dispersion is related to the average 
linear velocity of groundwater and can be described as directions that are parallel (longitudinal dispersion) and 
normal (transverse dispersion) to the principal groundwater flow path.  

5.1.2 Advection 
Advection is defined as the transport of dissolved constituents by the motion of flowing groundwater. Advection 
causes the dissolved contaminant plume to migrate parallel to groundwater flow direction. The rate at which 
advective transport operates is determined by the average linear velocity of flowing groundwater, which is subject 
to the effective porosity and horizontal hydraulic conductivity of the porous media and the hydraulic gradient 
along the flow path.  

5.1.3 Sorption 
Sorption is generally defined as the attraction of an aqueous chemical species to the surface of a solid. The 
dissolved species can either be adsorbed or absorbed. Adsorption occurs when solutes adhere to the outside of a 
solid particle, and absorption occurs when solutes are incorporated into the internal structure of a solid particle. 
Sorption of a particular chemical species is determined experimentally, and in its most general form the degree to 
which a particular constituent will sorb is proportional to the distribution coefficient for an individual constituent 
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times the concentration of the constituent in solution. The distribution coefficient for organic constituents is 
calculated as the product of a compound’s organic carbon partition coefficient (Koc) and the fraction of organic 
carbon in the site soil. The Kocs for inorganic constituents is a complex function of pH, soil organic content, and 
other factors, and the actual coefficient values tend to be site- or material-specific. A rough estimate of the 
sorption potential for a particular solute can be estimated by the respective constituents’ water solubility because 
water solubility and degree of sorption tend to be inversely proportional.  

Adsorbed or absorbed constituents may still be transported in the environment by natural or anthropogenic 
processes that move contaminated soil and/or sediment particles from one place to another. For example, 
contaminated soils and sediment can be eroded and entrained by water and wind, or construction activities may 
cause the transport or exposure of contaminated particles that may then be further exposed to natural elements. 
The deposition of contaminated particles in a new environment with different chemical conditions could cause 
desorption of the solute.  

5.1.4 Reaction 
As contaminants move in the environment, they are subjected to variable physical and geochemical conditions 
that may reduce the concentration and/or mobility of a particular contaminant through chemical reactions. For 
example, redox reactions may decrease the mobility of particular chemical species (e.g., reduction of hexavalent 
chromium to trivalent chromium) and biodegradation reactions can break down a toxic parent compound into 
less-harmful components (e.g., reductive dechlorination of Aroclors).  

With respect to chemicals in the environment, degradation refers to the destruction or transformation of a parent 
constituent by simplifying or breaking down its molecular structure. In the natural environment, chemical 
degradation may occur through several processes, including hydrolysis, photolysis, and biodegradation. Hydrolysis 
and photolysis are terms used to describe degradation reactions catalyzed by water or sunlight, respectively. 
Hydrolysis occurs in many environments, and photolysis may play an important role in the removal of volatile 
constituents from surface soil, surface water, and sediment. Biodegradation reactions break down organic 
molecules by biological means, which is especially important for the removal of hydrocarbons, chlorinated 
hydrocarbons, and organic pesticides from groundwater (Fetter, 1993).  

Volatilization is the conversion of a solid or liquid to a gas. This process is discussed here because volatilization 
plays an important role in the removal of volatile constituents (particularly VOCs) from soil, sediment, 
groundwater, and surface water. The volatility of a particular constituent in the environment can be estimated 
based on its vapor pressure within a normal range of temperatures (approximately 25°C) and to some degree by 
its Henry’s Law Constant, or Kh. Constituents with high vapor pressures and relatively higher Kh values will tend to 
volatilize under normal environmental conditions.  

5.2 Representative Chemicals 
The common constituent groups detected in the various media types during the investigation are SVOCs (soil, 
sediment, and groundwater), pesticides/PCBs (soil, sediment, and groundwater), dioxins (soil), explosives (soil), 
and inorganics (soil, sediment, surface water, and ash). Specific constituents are mentioned in Section 5.3 and 5.4 
because the respective constituent has been identified as a risk-driving COPC in either the HHRA or SERA.  

5.3 Fate and Transport of Detected Constituents in Soil, 
Sediment, and Ash 

The constituents identified as risk-driving COPCs in soil, sediment, and ash include a select group of SVOCs, 
pesticides, PCBs, and inorganics. The select SVOCs are polycyclic aromatic hydrocarbons (PAHs: 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, and 
indeno(1,2,3-cd)pyrene). The pesticides are 4,4’-DDT, 4,4’-DDE, 4,4’-DDD, dieldrin, and atrazine. Aroclor 1254 was 
identified as a risk-driving PCB COPC.  The inorganics identified as risk-driving COPCs are aluminum, arsenic, 
chromium, cobalt, cyanide, iron, lead, manganese, mercury, selenium, silver, thallium, and vanadium. The general 
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fate and transport characteristics of these constituents are described below. Soil, sediment, and ash are discussed 
together because the fate and transport characteristics are generally similar in these media.  

5.3.1 PAHs 
PAHs are a group of chemicals formed by the incomplete combustion of coal, oil, gas, wood, garbage, or other 
organic substances (Agency for Toxic Substances and Disease Registry [ATSDR], 1995). There are more than 100 
different PAH compounds, but the 6 compounds detected at Site 66 are among the most common found at 
hazardous waste sites and exhibit more harmful exposure effects than the other PAH compounds. In the 
environment, PAHs tend to strongly partition to and remain tightly bound to soil and sediment particles, as 
evidenced by their low water solubility and relatively high Koc values. As a result, PAHs may be transported with 
sorbed particles by wind and water. Microbial metabolism is thought to be the primary process by which PAHs 
degrade in the environment.  

5.3.2 Pesticides 
DDT, DDD, and DDE were once in widespread use in pesticide products. DDD and DDE are breakdown products of 
DDT (ATSDR, 2002a). Dieldrin is a breakdown product of aldrin (another common historical pesticide and 
termiticide). The Koc and water solubility values for these four compounds suggest that they bind strongly to soil 
and are relatively insoluble. Because these chemicals were historically applied to the ground surface, the major 
environmental mode of transport appears to have been through the physical erosion, entrainment, and re-
deposition of contaminated soil and/or sediment particles. These compounds do not degrade readily and 
therefore are very persistent in the environment, although they may tend to become less bioavailable over time 
(ATSDR, 2002a,b).  

Atrazine is an extensively-used, broad leaf herbicide (ATSDR, 2003). The Koc and water solubility values for atrazine 
suggest it is relatively mobile in soil and low to moderately soluble in groundwater. Atrazine is one of the most 
widely used herbicides in the U.S., and is commonly applied to the ground surface for weed control. It does not 
degrade readily and therefore is very persistent in the environment. 

5.3.3 PCBs 
Aroclor 1254 may have been released to soils from various debris potentially containing PCBs (e.g., plasticizers, 
surface coatings, inks, adhesives, flame retardants, pesticide extenders, paints, and microencapsulation of dyes 
for carbonless duplicating paper) and deposition of vehicular emissions near roadway soil (ATSDR, 2000). Aroclors 
are no longer produced in the U.S, except under exemption, and are no longer used in the manufacture of new 
products. Given its Koc and water solubility values, Aroclor 1254 is immobile in soil and relatively insoluble in 
water. The compound is removed from the water column by sorption to suspended solids and sediments as well 
as by volatilization from water surfaces; however, volatilization is attenuated by adsorption to soil and sediment 
particles. Aroclor 1254 is not readily degraded in the environment and is considered persistent. 

5.3.4 Metals 
Discussion of every metal COPC is not practical in the scope of this report; therefore, the discussion of 
environmental fate and transport is limited to arsenic and chromium, which are human health risk drivers for soil, 
sediment, and ash at Site 66. 

Arsenic 
Arsenic is a naturally occurring element that is widely distributed in the earth’s crust (ATSDR, 2005). Arsenic 
compounds have been used historically as wood preservatives and pesticides. Under most natural conditions, 
arsenic binds with oxygen, chlorine, and sulfur to form inorganic arsenic compounds or with carbon and hydrogen 
to form organic arsenic compounds. In soil, arsenic adsorbs onto iron, aluminum, and manganese coatings on the 
surface of soil particles and in this form is relatively immobile. Under reducing conditions, arsenic becomes more 
mobile and may leach to groundwater and/or surface water. The overall fate of arsenic is complex and is 
controlled by many abiotic and biotic processes (ATSDR, 2005).  
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Chromium 
Chromium is a naturally occurring element (as a component of more than 80 identified minerals) that is 
commonly encountered in the subsurface environment as naturally occurring and as a result of anthropogenic 
influences. Anthropogenic sources of chromium include paints and pigments, batteries, ferrochrome alloys, 
corrosion inhibitors, stainless steel welds and coatings, as a minor constituent of many commercial and industrial 
products. The mobility of chromium in soil is dependent upon the speciation of chromium, which is a function of 
redox potential and the pH of the soil. In most soils, chromium is present predominantly in the chromium (III) 
oxidation state, which has very low solubility and low reactivity, resulting in low mobility in the environment. It 
can be adsorbed by clays, iron hydroxides, aluminum hydroxides, manganese compounds, and organic material at 
acidic and neutral pHs. Chromium can be reduced from higher to lower valance states by organic matter, divalent 
metals, and dissolved sulfide. Under reducing conditions, chromium will form insoluble chromium hydroxide or be 
sorbed by manganese oxides (ATSDR, 2008). 

5.4 Fate and Transport of Detected Constituents in Groundwater  
The constituents identified as risk-driving COPCs in groundwater include the pesticide heptachlor and the metals 
arsenic, barium, cobalt, iron, and manganese. The general fate and transport characteristics of these constituents 
are described below.  

5.4.1 Pesticides 
Heptachlor was used extensively until the 1970s as a broad-spectrum insecticide on a wide variety of agricultural 
crops, with the major use on corn. It also had nonagricultural uses including seed treatment, home and garden 
uses, and termite control (ATSDR, 2007). Heptachlor is converted to heptachlor epoxide and other degradation 
products in the environment. The Koc and water solubility values for this compound suggest it binds strongly to 

soil and is relatively insoluble. It may enter surface water and groundwater in runoff from contaminated soils. 
Heptachlor has a high potential for bioaccumulation and biomagnification in the aquatic food chain.  

5.4.2 Metals 
Discussion of every metal COPC (arsenic, barium, cobalt, and iron) is not practical in the scope of this report; 
therefore, the discussion of environmental fate and transport is limited to arsenic and cobalt, which are human 
health risk drivers for groundwater at Site 66.   

Arsenic 
As stated in Section 5.3.4.1, arsenic is a naturally-occurring element that tends to strongly adsorb to soil and/or 
sediment particles. Arsenic in groundwater is subjected to several transformation reactions, including redox, 
ligand exchange, precipitation, and biotransformation reactions. The ultimate fate of arsenic in the environment is 
complex and depends on a number of site-specific factors (ATSDR, 2005).  

Cobalt 
Cobalt is a naturally occurring element in soil. Elevated concentrations of cobalt in soil and groundwater may 
result from anthropogenic activities such as the application of cobalt-containing sludge or phosphate fertilizers to 
soil, the disposal of cobalt-containing wastes, and atmospheric deposition from activities such as the burning of 
fossil fuels and smelting and refining of metals. Cobalt adsorbs rapidly and strongly to soil and sediment in which 
it is retained by metal oxides, crystalline minerals, and natural organic matter. The mobility of cobalt depends on 
the nature of the soil or sediment; it increases with decreasing pH and redox potential and in the presence of 
chelating/complexing agents. Cobalt in water will sorb to particles and may settle into the sediment or be sorbed 
directly by sediment, or may precipitate out as carbonates and hydroxides or with mineral oxides (ATSDR, 2004). 

5.5 Conceptual Site Model 
A CSM for Site 66 was developed to present a three-dimensional representation of the waste material (i.e., source 
area), potential migration pathways, exposure routes, and receptors (Figure 5-1). The source of waste material at 
Site 66 is anthropogenic material, such as construction debris, metal scrap, lead flooring, scrap wood, asphalt, and 
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laboratory bottles; and ash. Constituents originating from these waste materials and ash can migrate through the 
environment through the following processes: leaching of constituents from waste material or ash as a result of 
infiltration of precipitation and subsequent downward migration to groundwater; leaching of constituents from 
waste material in direct contact with groundwater; and runoff of constituents from surface soil, surface waste 
material, or ash into surface water bodies. The potential receptors for current human health exposure scenarios 
are described in Section 6.3. The potential receptors for ecological exposure are described in Section 7.2.  

 



FIGURE 5-1
Conceptual Site Model
Site 66 Remedial Investigation
NSF-IH, Indian Head, Maryland
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SECTION 6 

Baseline Human Health Risk Assessment 
6.1 Scope of Risk Assessment 
The baseline HHRA for Site 66 comprises the following components: 

 Identification of COPCs—identifies and characterizes the distribution of COPCs found on the site. COPCs are 
the focus of the subsequent evaluation in the risk assessment. 

 Exposure Assessment—identifies contaminated media and potential pathways by which exposure could 
occur, characterizes the potentially exposed populations (e.g., residents), and estimates the magnitude, 
frequency, and duration of exposures. 

 Toxicity Assessment—identifies the types of adverse health effects associated with exposure to COPCs and 
summarizes the relationship between magnitude of exposure and occurrence of adverse health effects 
(toxicity factors).  

 Risk Characterization—integrates the results of the exposure assessment and toxicity assessment to estimate 
the potential risks to human health. Both cancer and noncancer human health effects are evaluated.  

 Uncertainty Assessment—identifies sources of uncertainty associated with the data, methodology, and the 
values used in the risk assessment. 

These components are described in the following sections. The spreadsheets used to screen for COPCs, and 
calculate estimated exposures and health risks associated with the COPCs, are presented in Appendix G. 

6.2 Identification of Chemicals of Potential Concern 
The identification of COPCs includes data collection, data evaluation, and data screening steps. The data collection 
and evaluation steps involve gathering and reviewing the available site data and identifying a set of data that is of 
acceptable quality for the risk assessment. This data set is then further screened against concentrations that are 
protective of human health to reduce the data set to those chemicals and media of potential concern (the COPCs). 

6.2.1 Data Selection and Evaluation 
Section 2.2.2 summarizes the previous investigations at Site 66, and Section 3.1 summarizes the investigation 
activities conducted as part of this RI.  Data collected during the RI and data collected during the SI in 2007 were 
evaluated in the risk assessment. All analytical results evaluated in the HHRA were fully validated (see Section 4.2 
and Appendix E). The following bullets discuss how validated, qualified results were evaluated in the risk 
assessment: 

 Data qualified with a J (estimated) were treated as detected concentrations. 

 Data qualified with an R (rejected) were excluded from the risk assessment.  

 Data qualified with a B (blank contamination) was used in the risk assessment as if they were not detected, 
and one-half the value was used as the sample concentration. 

 Data qualified with an X (present but at an unknown concentration) were treated as non-detected 
concentrations and were excluded from the risk assessment. 

 For duplicate samples, the higher of the two concentrations was used.  

 Analytes for which no detected results are reported for a particular medium were not considered COPCs for 
that medium. 
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6.2.2 Data Summary 
All of the data used in the risk assessment have been fully validated and are assumed to represent current 
conditions. Soil, sediment, ash, and groundwater data that were used in the HHRA are presented in this section. 
As described in the UFP-SAP (CH2M HILL, 2010), no surface water sampling was recommended for the Site 66 RI, 
and therefore, evaluation of surface water was not included in the risk assessment. This is because the risk 
assessment for Site 11 did not identify any surface water issues, and no buildings were identified in the area 
between Site 66 and Site 11 that might contribute additional contamination to the area downstream of Site 66. 
For each medium, chemical-specific summary statistics are included in Appendix C of the UFP-SAP.  

Soil  
Twenty co-located surface soil and subsurface soil samples were collected during the RI from locations outside the 
current site boundary to supplement the soil data collected from locations within the site boundary during the SI. 
The sample locations were chosen to provide an even distribution of samples across and outside of the site 
boundary where samples were not previously collected. In addition, four surface soil samples were collected from 
locations within the current site boundary to augment the human health and ecological risk data set. The surface 
soil samples collected during the RI were analyzed for VOCs, SVOCs, pesticides, PCBs, metals, dioxins/ furans, and 
explosives (including nitroglycerin, nitroguanidine, and perchlorate). The soil samples collected during the SI were 
analyzed for the same constituents, with the exception of dioxins/furans, which were not analyzed in the SI soil 
samples.  Soil sample locations are shown on Figure 3-1. 

Table 6-1 summarizes each soil sample and the corresponding analysis. Analytical results for the soil samples are 
summarized in Tables 4-4 and 4-5 and Appendix F.  

Ash  
Six samples from various locations were collected during the RI from the ash-like material at Site 66 to 
supplement the three samples collected during the SI. Three of the RI samples were collected from the locations 
sampled during the SI and were analyzed for TAL metals (the SI ash samples were analyzed for dioxins and furans). 
Three additional samples were collected from ash material and analyzed for dioxins, furans, and TAL metals. Ash 
sample locations are shown on Figure 3-1. 

Table 6-1 summarizes the ash samples analyzed in the risk assessment. Analytical results for the ash samples are 
summarized in Table 4-8 and Appendix F.  

Groundwater  
Five monitoring wells were installed during the RI at locations based on site hydrogeology and in situ groundwater 
analytical results from the SI (CH2M HILL, 2008).  One well was installed hydrogeologically upgradient of the site, 
two wells within the current site boundary, and two wells hydrogeologically downgradient of the site. 
Groundwater samples were collected from the monitoring wells and analyzed for VOCs, SVOCs, pesticides, PCBs, 
metals, dioxins/ furans, and explosives.  Monitoring well locations are shown on Figure 3-1. 

Table 6-1 summarizes the groundwater samples evaluated in the risk assessment and the corresponding 
laboratory analysis. The hydrogeologically upgradient well was not included in the data set evaluated in the risk 
assessment, but was used to represent site-specific background concentrations for the site.  Likewise, only 
monitoring well data obtained during the RI was used in the HHRA analysis.  Analytical results for the groundwater 
samples are summarized in Table 4-6 and Appendix F. 

Sediment  
Ten sediment samples were collected from within and downstream of the current site boundary to supplement 
the sediment data collected during the SI (4 sediment samples).  Six sediment samples were collected from the 
unnamed creek within the current site boundary, and four sediment samples were collected from the unnamed 
creek from locations between the southern boundary of Site 66 and the northern boundary of Site 11. The 
sediment samples collected during the RI were analyzed for VOCs, SVOCs, pesticides, PCBs, metals, dioxins/furans, 
and explosives. The sediment samples collected during the SI were analyzed for the same constituents, with the 
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exception of dioxins/furans, which were not analyzed in the SI sediment samples. The sample locations are shown 
on Figure 3-1.  

Table 6-1 summarizes the sediment samples analyzed in the risk assessment. Analytical results for the sediment 
samples are summarized in Table 4-7 and Appendix F.  

6.2.3 Selection of Chemicals of Potential Concern 
All of the detected constituents were screened following the procedures described below. The selection of COPCs was 
based on the criteria presented in the USEPA Region III Technical Guidance Manual, Selection Exposure Routes and 
Contaminants of Concern by Risk-Based Screening (USEPA, 1993b) and Risk Assessment Guidance for Superfund 
(RAGS) Part D (USEPA, 2001a).  

The maximum detected concentration of each constituent for each medium was compared to the criteria discussed 
below to select the COPCs. If the maximum concentration exceeded the criteria, the constituent was identified as a 
COPC. Constituents that were not detected in any of the samples or were detected at concentrations less than the 
criteria were not retained as COPCs. Detection limits for constituents that were not detected were also compared to 
the screening levels as discussed in Section 6.6, the uncertainty assessment.  

 Comparison with Health-based Criteria for Surface Soil and Soil (combined surface and subsurface soil): The 
maximum detected constituent concentrations in soil were compared to USEPA residential soil regional 
screening levels (RSLs) (USEPA, 2010a). RSLs based on noncarcinogenic effects were divided by 10 to account 
for exposure to multiple constituents that affect the same target organ (e.g., kidney). RSLs based on carcinogenic 
effects were used as presented in the RSL table. Lead concentrations in soil were compared to the USEPA 
residential child lead soil screening value of 400 mg/kg (USEPA, 1994b). Screening for dioxin/furan congeners 
was performed using the dioxin TEQ, calculated as discussed in Section 6.3.3. 

 Comparison with Health-based Criteria for Ash: The maximum detected constituent concentrations in ash 
were compared to USEPA residential soil RSLs (USEPA, 2010a). RSLs based on noncarcinogenic effects were 
divided by 10 to account for exposure to multiple constituents. RSLs based on carcinogenic effects were used as 
presented in the RSL table. Lead concentrations in soil were compared to the USEPA residential child lead soil 
screening value of 400 mg/kg (USEPA, 1994b). Screening for dioxin/furan congeners was performed using the 
dioxin TEQ concentration, calculated as discussed in Section 6.3.3. 

 Comparison with Health-based Criteria for Volatile and Fugitive Dust Emissions from Soil and Ash: The 
maximum detected concentrations in soil and ash were used to model the maximum potential air 
concentrations. Fugitive emissions from soil and ash were estimated using the particulate emission factor 
approach presented in USEPA’s Soil Screening Guidance (USEPA, 1996a). Volatile emissions from soil were 
estimated using a calculated volatilization factor  (USEPA, 1996b).  The modeled ambient air concentrations 
were compared to USEPA ambient air RSLs (USEPA, 2010a).  

 Comparison with Health-Based Criteria for Sediment: Sediment data were compared to 10 times the USEPA 
residential soil RSLs (USEPA, 2010a). This was done following USEPA Region III guidance because exposure to 
sediment is expected to be significantly less than exposure to soil, and there are no human health screening 
levels specifically for sediment. RSLs based on noncarcinogenic effects were divided by 10 to account for 
exposure to multiple constituents. RSLs based on carcinogenic effects were not adjusted. Therefore, RSLs based 
on noncarcinogenic effects were used as presented in the RSL table (10 times the residential soil RSL divided 
by 10), and RSLs based on carcinogenic effects were multiplied by 10. Lead concentrations in sediment were 
compared to the USEPA residential child lead soil screening value of 400 mg/kg (USEPA, 1994b). Screening for 
dioxin/furan congeners was performed using the dioxin TEQ concentration, calculated as discussed in Section 
6.3.3. 

 Comparison with Health-Based Criteria for Groundwater: Groundwater data were compared to the USEPA 
tap water RSLs (USEPA, 2010a). RSLs that are based on noncarcinogenic effects were divided by 10 to account 
for exposure to multiple constituents. RSLs based on carcinogenic effects were used as presented in the RSL 
table. Lead concentrations in groundwater were compared to the federal action level for drinking water of 
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15 g/L (USEPA, 2002a).  Screening for dioxin/furan congeners was performed using the dioxin TEQ 
concentration, calculated as discussed in Section 6.3.3. 

 Comparison with Health-based Criteria for Vapor Intrusion from Groundwater to Indoor Air: Groundwater 
risk-based screening levels protective of the vapor intrusion exposure pathway were calculated using the 
methodology described in Appendix D of the OSWER Draft Guidance for Evaluating the Vapor Intrusion to 
Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor Intrusion Guidance) (USEPA 2002b). The 
groundwater risk-based screening levels were calculated for noncarcinogenic and carcinogenic endpoints, and 
for constituents with both, the lower value was selected as the screening level.  Additionally, if the constituent 
has a maximum contaminant level (MCL), the MCL was selected as the screening level if it was greater than 
the calculated risk-based screening level.  The screening levels are calculated in Appendix G, Tables 2.10 A and 
2.10 B. 

 Essential Human Nutrients: Constituents that are considered essential nutrients, present at low 
concentrations (i.e., only slightly elevated above naturally occurring levels), and toxic only at very high doses 
were eliminated from the quantitative risk analysis. These constituents are calcium, magnesium, potassium, 
and sodium. Although iron and manganese are also considered essential nutrients and are only toxic at very 
high doses, they were included in the HHRA because toxicity values are available. 

A few of the constituents detected at the site do not have RSLs included in the RSL table (USEPA, 2010a). 
Appropriate surrogate constituents were selected and their RSLs were used for the screening, as identified in the 
Table 2 series included in Appendix G. 

6.2.4 Chemicals of Potential Concern 
Table 6-2 identifies the chemicals that were selected as COPCs based on the above screening methodology for 
soil, ash, sediment, and groundwater. Details of the screening process are shown in the screening tables, 
Tables 2.1 through 2.10, in Appendix G. The COPCs for soil are primarily PAHs and metals, along with 
dioxins/furans and pesticides. Naphthalene and chromium were retained as COPCs for the inhalation of volatile 
and fugitive emissions from surface soil and combined surface and subsurface soil. For sediment, two PAHs and 
three metals were retained as COPCs.  The COPCs for ash were seven metals. The COPCs for groundwater were 
metals, heptachlor, and naphthalene. 

6.3 Exposure Assessment 
Exposure refers to the potential contact of an individual with a chemical. The exposure assessment identifies 
pathways and routes by which an individual may be exposed to the COPCs and estimates the magnitude, 
frequency, and duration of potential exposure. Contaminant fate and transport is evaluated in Section 5, which 
discusses the potential release mechanisms at the site. A conceptual exposure model showing potential exposure 
scenarios identified under current and potential future conditions is presented in Figure 6-1. The following 
subsections discuss the three components of exposure assessment: 

 Characterization of exposure setting 

 Identification of exposure pathways 

 Quantification of exposure 

6.3.1 Characterization of Exposure Setting 
Characterizing an exposure setting consists of two parts: (1) identifying the physical characteristics of the site as 
they relate to exposure, and (2) characterizing human populations on or near the site. 

Basic facility characteristics such as physical setting, climate, and groundwater hydrology were summarized in 
Section 2.  

Potentially exposed populations are identified based on their locations relative to the site, their activity patterns, 
and the presence of potentially sensitive subpopulations.  
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Current Land Use 
The Turkey Run Disposal Area, Site 66, is located on the southern portion of the main installation. The site was 
used as an unregulated dump site and contains various solid wastes, including ash, construction debris, metal 
scrap, lead flooring, scrap wood, asphalt, and laboratory bottles. The approximately 8.2-acre site was defined 
during SI activities in 2007 as an area where wastes were observed on the land surface.   

Since access to Site 66 is not restricted, adult and adolescent trespassers/visitors could access the site and contact 
the surface soil, ash, and sediment across the site. The site is not currently in use.  However, Building 1440, 
located at the downgradient site boundary, was once authorized as a PCB storage facility.  Bldg 1440 demolition 
and associated confirmatory sampling is planned under a separate project.  

Potential Future Land Use 
As the site is currently an inactive dump site, potential future site use will likely stay the same and it is unlikely it 
will be developed for future industrial or residential uses. However, for a conservative evaluation of potential 
future risks, residential and industrial uses were evaluated as potential future site uses.  

The potential future uses of the site assume that the subsurface soil will be excavated and placed on the ground 
surface. Therefore, future exposure to soil includes exposure to combined surface and subsurface soil. It was 
assumed a future trespasser (adult and adolescent) might be exposed to this soil, as well as ash. And although 
unlikely, it was assumed the site could be used for future residential development, and future residents could 
contact site surface and subsurface soil and ash, or the site could be used for future industrial use, and the future 
industrial workers could be exposed to the site surface and subsurface soil and ash. Future excavation or 
construction activities at the site may also expose construction workers to the soil and ash. 

Shallow groundwater is not anticipated to be used as a future potable water supply at the base. However, the 
groundwater data from the site was used as a conservative assessment of groundwater quality for the future 
residential exposure scenario.  Additionally, future construction or excavation activities at the site could result in 
construction worker exposure to the groundwater.  

Industrial workers and adult and child residents could be exposed to COPCs in indoor air in future industrial or 
residential buildings from vapor intrusion from groundwater through a future building foundation.  However, the 
screening for this pathway indicated there are no COPCs for vapor intrusion from groundwater to indoor air. 

Industrial workers, construction workers, adult and child residents, and adult and adolescent trespassers/visitors 
could be exposed to COPCs in sediment through contact with the sediment in the unnamed creek.  

6.3.2 Identification of Exposure Pathways 
An exposure pathway can be described as a mechanism that moves a COPC from its source to an exposed 
population or individual, referred to as a receptor. An exposure pathway must be complete or exposure cannot 
occur. A complete exposure pathway has five elements:  

 Source (e.g., chemical residues in soil) 

 Mechanism for release and migration of chemical (e.g., runoff, leaching) 

 Environmental transport medium (e.g., soil, groundwater) 

 Point or site of potential human contact (exposure point, e.g., contact  with soil) 

 Route of intake (e.g., incidental ingestion of soil) 

All five elements must be present for a pathway to be considered complete. If one or more elements are not 
present, then the pathway is incomplete and there is no possibility of exposure. The following subsections discuss 
the elements as they pertain to Site 66. 

Contaminant Sources 
Sources at Site 66 include disposed anthropogenic material, such as construction debris, metal scrap, lead 
flooring, scrap wood, asphalt, laboratory bottles, and ash at the site. 
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Release and Transport Mechanisms 
The fate and transport of chemicals in soil, ash, groundwater, and sediment are determined by physical 
characteristics of the site as well as by the chemical and physical properties of the constituents. A detailed 
description of the fate and transport of site-related constituents is presented in Section 5 of this report. 

The primary transport mechanisms from sources at Site 66 appear to be leaching of constituents from waste 
material or ash as a result of infiltration of precipitation and subsequent downward migration to groundwater, 
leaching of constituents from waste material in direct contact with groundwater, particulate and volatile 
emissions from waste material and soil, and runoff of constituents from surface soil, surface waste material, or 
ash into nearby surface water bodies and accumulation in the sediment.  

Potential Exposure Points and Exposure Routes 
Exposure points are locations where humans could come in contact with contamination. On-site exposure points 
include surface soil, soil (combined surface and subsurface soil), ash, sediment, and groundwater. 

Potential exposure routes are evaluated for current and potential future site use. Existing and potential exposure 
pathways are illustrated in the conceptual exposure model (Figure 6-1). Exposure scenarios and potentially 
complete pathways of exposure evaluated in this risk assessment are identified in Table 1, Appendix G. 

Current Exposure Routes 
The only contaminated media currently accessible at the site are surface soil, ash, and sediment. Based on current 
site use, potential receptors for these media are adult and adolescent trespassers/visitors.  These receptors may 
be exposed to the surface soil and ash through incidental ingestion, dermal contact, and inhalation of particulate 
and volatile emissions, and to the sediment through incidental ingestion and dermal contact.  

Future Exposure Routes 
The potential future use of the site was discussed in Section 6.3.1.2.  Potential future receptors include 
construction workers (exposed to combined surface and subsurface soil and ash through incidental ingestion, 
dermal contact, and inhalation, sediment through incidental ingestion and dermal contact, and groundwater 
through dermal absorption and inhalation), industrial workers (exposed to soil and ash through incidental 
ingestion, dermal contact, and inhalation, and sediment through ingestion and dermal contact), and adult and 
adolescent trespassers/visitors (soil and ash through incidental ingestion, dermal contact, and inhalation, 
sediment through incidental ingestion and dermal contact).  The potential future exposure scenario assumes that 
the subsurface soil will be excavated, mixed with the surface soil, and placed on the ground surface. Additionally, 
a future residential child and adult (exposed to soil and ash through incidental ingestion, dermal contact, and 
inhalation, sediment through incidental ingestion and inhalation, and groundwater through incidental ingestion, 
dermal contact, and inhalation) was conservatively included to evaluate an unrestricted use scenario. 

6.3.3 Quantification of Exposure 
Exposure is quantified by estimating the exposure point concentrations (EPCs) and chemical intake by the 
receptors for both reasonable maximum exposure (RME) and central tendency exposure (CTE) scenarios.  CTE 
scenarios were only evaluated when the RME scenario hazards and/or risks exceeded acceptable risk levels (see 
Section 6.5). 

Exposure Point Concentrations 
EPCs are estimated constituent concentrations that a receptor may contact and are specific to each exposure 
medium. EPCs may be directly measured or estimated using environmental fate and transport models. 
Constituent concentrations in soil, ash, sediment, and groundwater were measured for this assessment. Fate and 
transport modeling conducted for risk assessment included estimating fugitive dust and volatile emissions from 
soil for the COPC screening process following the methods in USEPA’s Soil Screening Guidance Document (USEPA, 
2002c), as shown in Tables 2.2, 2.2A, 2.4, 2.7 and 2.7.A Appendix G.  
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Two COPCs (naphthalene and chromium) were retained for inhalation of volatile and fugitive emissions from 
surface soil and combined surface and subsurface soil.  The same fate and transport modeling used for the COPC 
screening was used to estimate the EPCs in air for these two COPCs. 

One COPC (naphthalene) was retained for groundwater for inhalation while showering and for volatilization from 
an excavation pit.   

The RME EPCs were calculated as the 95 percent upper confidence limit (95 percent UCL) of the arithmetic mean 
concentration. ProUCL software Version 4.00.05 (USEPA, 2010b) was used to determine the distribution that the 
data fit and to calculate the 95 percent UCLs used as the RME and CTE EPCs.  ProUCL identifies three possible data 
distributions: normal distribution, log-normal distribution, and gamma distribution. The 95 percent UCL 
calculation method is then selected based on the data distribution (normal, lognormal, gamma, or nonparametric 
if the data do not fit any of the distributions).  The recommendations outlined in the ProUCL software 
documentation were followed to select the appropriate 95 percent UCL to use as the EPC (USEPA, 2010c). The 
maximum detected concentration was used as the EPC in cases where the estimated 95 percent UCL was greater 
than the maximum detected concentration or less than five samples were available for the data set (i.e., the 
groundwater).  

The data qualifiers were handled as discussed in Section 6.2.1 to calculate the EPCs. The EPCs are included in 
Appendix G, Tables 3.1 through 3.9. 

Dioxin/Furan Congeners 
The TEQ approach was used to calculate the EPCs for the dioxin/furan congeners. TEQ concentrations for the 
dioxin/furan congeners were calculated for each sample in accordance with the World Health Organization 
toxicity equivalency factor (TEF) approach (Van den Berg et al., 2006; USEPA, 2010d) to adjust the relative 
carcinogenic potency of specific dioxin/furan congeners, relative to 2,3,7,8-TCDD, the most potent dioxin 
congener. The EPCs were calculated using only the dioxin/furan congeners detected in each sample.  Non-
detected congeners, X-flagged congeners, and B-flagged congeners were not included in the sample sums 
discussed below. 

Using the measured concentration values for each congener and the TEF for that congener, the dioxin TEQ 
concentration for a mixture of dioxin/furan congeners in a specific sample was calculated as follows: 

Dioxin TEQ Concentration = Σ (TEFi × Ci) 

where: 

Dioxin TEQ = 2,3,7,8-TCDD toxicity equivalent concentration (mg/kg) 

TEFi = Toxicity equivalency factor for congener "i" (unitless) 

Ci = Concentration of congener "i" (mg/kg) 

The TEFs used to calculate the dioxin TEQ concentrations and the TEQ concentration calculations are included in 
Appendix G, Tables 2.1.A, 2.3.A, 2.5.A, 2.6.A, and 2.8.A. 

Estimation of Chemical Intakes for Individual Pathways 
Chemical intake is the amount of a chemical contaminant entering the receptor’s body. Chemical intakes for the 
ingestion and dermal pathways are generally expressed as follows: 

   )(mg/kg/day  
AT x BW

ED x EF x CR x C = I
 

 
Where: 
 I = intake (mg/kg-day) 

 C = chemical concentration at exposure point (mg/L, mg/kg, mg/m3) 
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 CR = contact rate, or amount of contaminated medium contacted per unit time or event 
(L/day, mg/event, m3/day) 

 EF = exposure frequency (days/year) 

 ED = exposure duration (years) 

 BW = body weight of exposed individual (kg) 

 AT = averaging time, or period over which exposure is averaged (days) 

For the dermal pathway, the contact rate usually incorporates the skin surface area in contact with the exposure 
medium, and an absorption factor. The intake equation for the dermal exposure pathway is shown in the 
Appendix G, Table 4 series. 

Chemical exposure estimates for the inhalation pathway are generally expressed as follows: 

EC =   Ca × ET × EF × ED × CF 
               AT 
Where: 

EC =   exposure concentration (mg/m3) 

Ca =   chemical concentration in air (mg/m3) 

ET =   exposure time (hours/day) 

EF =   exposure frequency (days/year) 

ED =   exposure duration (years) 

CF =   conversion factor (day/24 hours) 

AT =   averaging time (days) 

The intake and exposure equations require exposure parameters that are specific to each exposure pathway. 
Many of the exposure parameters have default values, which were used for this assessment. These assumptions, 
based on estimates of body weights, media intake levels, and exposure frequencies and duration, are provided in 
USEPA guidance. Other assumptions (e.g., for the visitor/trespasser scenarios) require consideration of location-
specific information and were determined using professional judgment. Appendix G, Tables 4.1.RME through 
4.10.RME present the RME exposure factors that were used for the exposure scenarios that were evaluated in the 
risk assessment. RME scenario exposure parameters were compiled for all scenarios; CTE parameters were 
compiled only for scenarios where the RME risk for an environmental medium is greater than the acceptable 
noncarcinogenic hazard or carcinogenic risk levels (target organ-specific hazard index (HI) >1, and excess lifetime 
cancer risk (ELCR) >1 × 10-4).   

For residential exposure, lifetime age-adjusted intakes were calculated for carcinogenic COPCs. Age-adjusted 
exposure factors were calculated using the equations presented in the USEPA RSLs (USEPA, 2010a) and shown in 
Tables 4.6.RME through 4.10.RME in Appendix G. 

The dermal exposure model presented in USEPA’s dermal exposure assessment guidance (USEPA, 2004) was used 
to estimate dermal exposure to groundwater. The values for parameters used in this model (i.e., permeability 
constant) were obtained from this guidance document and are included in the RAGS Part D Table 4 (USEPA, 
2001a) series in Appendix G.  The dermal exposure method for soil (USEPA, 2004) was used to estimate dermal 
exposure to soil.  This method includes the use of a chemical-specific dermal absorption factor (DABS).  The DABS 
values used in the risk calculations were obtained from USEPA 2004a and include a DABS of 0.13 for the PAHs, a 
DABS of 0.03 for 2,3,7,8 TCDD, a DABS of 0.03 for arsenic, a DABS of 0.01 for other metals, and a DABS of 0.1 for 
the SVOCs. 
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6.4 Toxicity Assessment 
Toxicity assessment defines the relationship between the magnitude of exposure and possible severity of adverse 
effects, and weighs the quality of available toxicological evidence. Toxicity assessment generally consists of two 
steps: hazard identification and dose-response assessment. Hazard identification is the process of determining the 
potential adverse effects from exposure to the chemical along with the type of health effect involved. Dose-
response assessment is the process of quantitatively evaluating the toxicity information and characterizing the 
relationship between the dose of the contaminant administered or received and the incidence of adverse health 
effects in the exposed population. Toxicity criteria (e.g., reference doses [RfDs], inhalation reference 
concentrations [RfCs], cancer slope factors [CSFs], and inhalation unit risk factors [IURs]) are derived from the 
dose-response relationship.  

USEPA recommends that a tiered approach be used to obtain the toxicity values (RfDs, RfCs, CSFs, and IURs) that 
are used to estimate noncarcinogenic hazards and carcinogenic risks (USEPA, 2003a). The hierarchy of toxicity 
value sources is the following:  

1. Integrated Risk Information System (IRIS) (USEPA, 2010e) 

2. Provisional Peer-Reviewed Toxicity Values (PPRTV) 

3. Other USEPA and non-USEPA sources, including the National Center for Environmental Assessment, ATSDR, 
Health Effects Assessment Summary Tables, California EPA, and USEPA’s Office of Water 

The use in an HHRA of toxicity values from sources other than IRIS increases the uncertainty of the quantitative 
risk estimates. Some of the COPCs elicit both systemic (noncarcinogenic) toxic effects and cancer (carcinogenic) 
effects. Because of this, these constituents are evaluated as both noncarcinogens and carcinogens. The health 
risks for carcinogenic and noncarcinogenic effects were estimated separately based on different toxicity values. 

Chromium is a COPC for soil, ash, and sediment. It was assumed that all of the chromium detected in these media 
is hexavalent chromium, or Cr(VI), both for determining if chromium was a COPC (comparing the total chromium 
concentrations to the Cr(VI) RSLs) and for calculating the risks associated with exposure to chromium in these 
media. Cr(VI) is unstable in the body (in biological tissues) and is ultimately reduced to trivalent chromium, or 
Cr(III), by a variety of reducing agents, including ascorbate and glutathione (ATSDR, 2008; USEPA, 2010e). 
However, the Cr(VI) toxicity values were used to evaluate the risks associated with chromium in all media. An RfD 
and RfC for Cr(VI) are available in IRIS; however, IRIS does not include a CSF or IUR for CR(VI).  The CSF for CR(VI) 
used in the HHRA is the same one included on the RSL table (USEPA, 2010a). 

Although laboratory glassware has been observed at the site, no mercury beads (elemental mercury) have been 
observed.  Therefore, the detected mercury concentrations were screened against inorganic mercury RSL for the 
COPC selection, and potential hazards associated with exposure to mercury were evaluated using the inorganic 
mercury toxicity values.  

6.4.1 Toxicity Information for Noncarcinogenic Effects 
Noncarcinogenic health effects include a variety of toxic effects on body systems, ranging from toxicity to the 
kidneys to central nervous system disorders. Noncarcinogenic health effects are grouped into two basic 
categories: acute toxicity and chronic toxicity. Acute toxicity can occur after a single exposure (usually at high 
doses), and the effect is most often seen immediately. Chronic toxicity generally occurs after repeated exposure 
(usually at low doses) and is seen weeks, months, or years after the initial exposure. The toxicity of a chemical is 
assessed through a review of toxic effects noted in short-term (acute) animal studies, long-term (chronic) animal 
studies, and epidemiological investigations. 

USEPA (1989a) defines the chronic RfD (or RfC) as a dose that is likely to be without appreciable risk of deleterious 
effects during a lifetime of exposure. Chronic RfDs and RfCs are specifically developed to be protective for long-
term exposure to a compound (for example, 7 years to a lifetime), and consider uncertainty in the toxicological 
database and sensitive receptors. Chronic RfDs and RfCs may be overly protective if used to evaluate the potential 
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for adverse health effects resulting from short-term exposure. USEPA’s National Center for Environmental 
Assessment develops subchronic RfDs and RfCs for short-term exposure (2 weeks to 7 years). Subchronic RfDs and 
RfCs have been peer-reviewed by USEPA and outside reviewers, but they have not undergone verification by an 
intra-USEPA workgroup, and as a result are considered interim rather than verified toxicity values. Subchronic 
RfDs and RfCs were used for the construction worker scenario because the exposure duration is 1 year. Chronic 
RfDs and RfCs were used to evaluate the noncarcinogenic hazards to all other receptors evaluated in the risk 
assessment. 

In the development of RfDs, all available studies examining the toxicity of a chemical following exposure are 
considered based on their scientific merit. The lowest dose level at which an observed toxic effect is occurring is 
identified as the lowest observed adverse effect level (LOAEL) and the dose at which no effect is observed is 
identified as the no observed adverse effect level (NOAEL). Several uncertainty factors (UFs) may be applied to 
account for uncertainties such as limited data, extrapolation of data from animal studies to human exposures, or 
the use of subchronic studies to develop chronic criteria. These UFs range between 10 to 10,000, and are based 
on professional judgment. Therefore, there are varying degrees of uncertainty in the toxicity criteria.  

USEPA-derived oral RfDs and inhalation RfCs, and associated UFs and modifying factors for the COPCs are listed in 

Tables 5.1 and 5.2 in Appendix G. 

 Following USEPA guidance, oral RfDs were adjusted from administered doses to absorbed doses (dermal) to 

evaluate dermal toxicity. When appropriate, the RfDs were adjusted using oral absorption factors (USEPA, 2004). 
This adjustment is shown in Table 5.1 in Appendix G. 

6.4.2 Toxicity Information for Carcinogenic Effects 
Potential carcinogenic effects are quantified using oral CSFs or IURs that convert estimated exposure directly to 
incremental lifetime carcinogenic risks.  

CSFs may be derived from the results of chronic animal bioassays, human epidemiological studies, or both. Animal 
bioassays are usually conducted at dose levels that are much higher than are likely to be encountered in the 
environment. This study design detects possible adverse effects in the relatively small test populations used in the 
studies. The actual risks from exposure to a potential carcinogen are not likely to exceed the estimated risks and 
are probably much lower or even zero. USEPA-derived CSFs and IURs are listed in Tables 6.1 and 6.2 in 

Appendix G. In accordance with USEPA guidance, oral CSFs were adjusted from administered doses to absorbed 
doses to evaluate dermal toxicity. When appropriate, the CSFs were adjusted using oral absorption factors from 
USEPA (2004). The adjusted dermal CSFs are summarized in Table 6.1 in Appendix G.  

6.4.3 Approach for Potential Mutagenic Effects 
For COPCs that act via a mutagenic mode of action (MMOA), carcinogenic risks were estimated using age-
dependent adjustment factors (ADAFs), as is consistent with cancer guidelines and supplemental guidance 
(USEPA, 2005a, b). Consistent with the Superfund guidance on MMOA (http://www.epa.gov/oswer/ 
riskassessment/sghandbook/chemicals.htm), the carcinogenic PAHs are considered to act via an MMOA.  
Additionally, chromium is also categorized as a chemical with an MMOA (McCarroll et al., 2010). The calculation 
of carcinogenic risk using ADAFs is presented in Tables 7.5.RME , 7.5.RME Supplement A, 7.3.CTE, and 7.3.CTE 
Supplement A in Appendix G. As chemical-specific data are not available for the carcinogenic PAHs or chromium, 
default ADAFs, as included in the USEPA Region III memorandum Derivation of RBCs (risk-based concentrations) 
for Carcinogens That Act via a Mutagenic Mode of Action and Incorporate Default ADAFs (USEPA, 2006a), were 
used for the MMOA evaluation. The default ADAFs used to adjust the CSFs are 10 for 0-2 year olds, 3 for 2-6 year 
olds, 3 used for 6-12 year olds, and 1 for 16-30 year olds.  The CSF was multiplied by the appropriate ADAF to 
derive the age-specific CSF for a receptor to calculate the total carcinogenic risk. Additionally, the exposure factors 
for children 0–2 years old and 2–6 years old were assumed to be the same as the parameters for a child 0–6 years 
old, with the exception of the exposure duration, which was instead 2 years and 4 years, respectively. The 
exposure factors for the adult residential receptor were used for residents 6–16 years old and 16–30 years old, 
with the exception of the exposure durations, which were 10 years and 14 years, respectively. For the adolescent 

http://www.epa.gov/oswer/%20riskassessment/sghandbook/chemicals.htm
http://www.epa.gov/oswer/%20riskassessment/sghandbook/chemicals.htm
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receptors, the exposure factors for the adolescents 12-16 years old and 16-18 years old were assumed to be the 
same as the parameters for an adolescent 12-18 years old, with the exception of the exposure duration, which 
was 4 years and 2 years, respectively. 

6.4.4 Chemicals for Which no USEPA Toxicity Values Are Available 
Most of the constituents detected at Site 66 have toxicity factors and USEPA RSLs. Detected constituents that did 
not have RSLs were compared to RSLs for appropriate surrogate constituents during the COPC selection process. 
Surrogates were selected based on previous recommendations from USEPA Region III. The surrogates are 
identified in the RAGS Table 2 series in Appendix G. Lead, which does not have an RSL or applicable surrogate, is 
evaluated by USEPA based on blood-lead uptake using a physiologically based pharmakokinetic model called the 
Integrated Exposure Uptake Biokinetic (IEUBK) Model (see Section 6.5). As a screening tool, lead is screened at 

400 mg/kg in soil (and ash and sediment), and 15 g/L in groundwater based on residential exposure.  

6.5 Risk Characterization 
Risk characterization combines the results of the previous elements of the risk assessment to evaluate the 
potential health risks associated with exposure to the COPCs. The calculated risk is then used as an integral 
component in remedial decision-making. 

6.5.1 Risk Estimation Methods 
Potential human health risks are discussed independently for carcinogenic and noncarcinogenic effects because of 
the different toxicological endpoints, relevant exposure duration, and methods used to characterize risk.  

Noncarcinogenic Risk Estimation 
Noncarcinogenic health risks are estimated by comparing the calculated exposures to RfDs (or RfCs). The 
calculated intake divided by the RfD (or exposure concentration divided by the RfC) is equal to the hazard 
quotient (HQ): 

 Hazard Quotient (HQ)  =  Intake / RfD or Exposure Concentration/RfC 
 HQ = Intake / RfD or Exposure Concentration / RfC 

The intake and RfD (or exposure concentration and RfC) represent the same exposure period (i.e., chronic or 
subchronic) and the same exposure route, (i.e., oral intakes are divided by oral RfDs, inhalation exposure 
concentrations are divided by the inhalation RfCs).  An HQ that exceeds one (i.e., intake exceeds the RfD) indicates 
that there is a potential for adverse health effects associated with exposure to that constituent.  

To assess the potential for noncarcinogenic health effects posed by exposure to multiple chemicals and multiple 
exposure pathways, an HI approach is used (USEPA, 1986). This approach assumes that noncarcinogenic hazards 
associated with exposure to more than one chemical and pathway are additive (HI = sum of the HQs). Synergistic 
or antagonistic interactions between chemicals are not considered. The HI may exceed one even if all of the 
individual HQs are less than one. If the HI is greater than 1, separate HIs are estimated for each target organ to 
assess whether the HI for a specific target organ is greater than 1. A target-organ-specific HI greater than 1 
indicates that there is some potential for adverse noncarcinogenic health effects associated with exposure to the 
COPCs, possibly warranting remedial action. If the HI for each target organ does not exceed 1, noncarcinogenic 
hazards are not expected. 

Carcinogenic Risk Estimation 
The potential for carcinogenic effects due to exposure to site-related contamination is evaluated by estimating 
the ELCR, which is the incremental increase in the probability of developing cancer during one’s lifetime in 
addition to the background probability of developing cancer associated with exposure to all non-site-related 
carcinogens.  

The carcinogenic risk is calculated by multiplying the intake by the CSF (or exposure concentration) by the IUR. 

 ELCR = Intake × CSF or Exposure Concentration x IUR 
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The combined risk from exposure to multiple chemicals at a site was evaluated by adding the risks from individual 
chemicals. Risks were also added across the pathways, if an individual would be exposed through multiple 
pathways.  

When a cumulative carcinogenic risk to an individual receptor under the assumed RME exposure conditions at the 
site exceeds 100 in a million (10-4 ELCR), CERCLA generally requires remedial action to reduce risks at the site 
(USEPA, 1991). If the cumulative risk is less than 10-4, action generally is not required, but may be warranted if a 
risk-based chemical-specific standard, for example, MCL, is exceeded. A risk-based remedial decision could be 
superseded by the presence of an environmental impact requiring action at the site. 

Lead 
Lead concentrations less than 400 mg/kg in soil, ash, and sediment (USEPA, 1994b) and less than 0.015 mg/L in 
groundwater (the Safe Drinking Water Act action level for lead in potable water) are considered adequately 
protective of human health under residential land-use conditions. Lead was retained as a COPC when exceeding 
the residential values. Lead was identified as a COPC for combined surface and subsurface soil.  Lead does not 
have available published toxicity factors, and therefore potential risks associated with lead are evaluated 
differently than the other COPCs. The toxicity of lead is evaluated by USEPA based on blood-lead uptake using a 
physiologically based pharmacokinetic model called the IEUBK model.  

The IEUBK model is used to evaluate lead exposure to children. An interim approach to assessing risks associated 
with adult exposures to lead was developed by USEPA’s Technical Review Workgroup for Lead (USEPA, 2003b) 
and updated in 2005 (USEPA, 2005c). This methodology is a variation of the IEUBK model. The adult lead 
methodology (ALM) is used to evaluate risks associated with nonresidential adult exposures to lead in soil. The 
model focuses on estimating fetal blood concentrations in women exposed to lead in soil (USEPA, 2003b). It was 
used in this risk evaluation to be protective of potentially sensitive receptors within the industrial worker 
population and construction worker population that may be exposed to soil. Because the lead model is a 
probabilistic model, several of the USEPA default parameters are based on CTE (i.e., average) values (USEPA, 
2003b). Therefore, the arithmetic mean of the combined surface and subsurface soil concentration served as the 
input value for the soil concentration.  

The exposure parameters used in the ALM for ingestion and exposure frequency are the same as those that were 
used to evaluate direct contact with soil by the industrial worker and construction worker. The soil ingestion rate 
of 100 mg/day and exposure frequency of 250 days/year was assumed for the adult industrial worker. For the 
construction worker, a soil ingestion rate of 480 mg/day and an exposure frequency of 125 days/year were used. 

The ALM uses different sets of geometric standard deviations (GSDs) and baseline blood lead levels based on 
different studies. The GSD is a measure of the inter-individual variability in blood lead concentrations in a 
population whose members are exposed to the same nonresidential environmental lead levels. The baseline 
blood lead concentration is intended to represent the best estimate of a reasonable central value of blood lead 
concentrations in women of child-bearing age that are not exposed to lead-contaminated nonresidential soil or 
dust at the site (USEPA, 2003b). In this analysis, geometric means were used.  

ALM spreadsheets provided by USEPA (version date June 21, 2009) were used to calculate blood lead 
concentrations for the industrial worker. The model results are expressed as the predicted geometric mean blood 
lead level for adults (i.e., women of child-bearing age) and the corresponding 95th percentile fetal blood lead 
concentrations and the percent of the population potentially experiencing concentrations above 10 micrograms 
per deciliter (µg/dL), below which adverse manifestations are not expected. 

The potential risks associated with residential/recreational exposures to lead are addressed using the IEUBK Lead 
Model for Windows, Version 1.1, Build 11 (USEPA, 1994c, 2010f). The IEUBK model was designed to provide 
predictions of the probability of elevated blood lead levels for children. This model addresses three components 
of environmental risk assessments: the multimedia nature of exposures to lead, lead pharmacokinetics, and 
significant variability in exposure and risk, through estimation of probability distributions of blood lead levels for 
children exposed to similar environmental concentrations. The arithmetic mean of the lead concentration in soil 
was used with the default input parameters to represent site-specific exposures to lead. 
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6.5.2 Risk Assessment Results 
The results of the risk characterization are presented below by receptor group. A summary of the RME results is 
shown in Table 6-4 and a summary of the CTE results is shown in Table 6-5 for the CTEs. CTE risks were calculated 
when the RME hazards exceeded 1 or the carcinogenic risks exceeded 10-4. 

The noncarcinogenic hazards and carcinogenic risks are calculated in Appendix G, Tables 7.1.RME through 
7.9.RME, and 7.1.CTE through 7.4.CTE. Tables 9.1.RME through 9.9.RME in Appendix G summarize the RME total 
potential risks to each receptor. Tables 9.1.CTE through 9.4.CTE in Appendix G summarize the CTE total potential 
risks to each receptor that had hazards that exceeded an HI of 1 or exceeded a carcinogenic risk of 1 × 10-4. 
Tables 10.1.RME through 10.4.RME and Tables 10.1.CTE through 10.3.CTE in Appendix G summarize only the 
chemicals that contribute an HI above 0.1 to a total HI greater than 1, or a carcinogenic risk greater than 1 × 10-6 
to a total carcinogenic risk greater than 1 × 10-4. 

The risk estimates for each receptor group are summarized below and compared to the acceptable HI of 1 and 
target ELCR range of 1 × 10-6 to 1 × 10-4. Noncarcinogenic hazards less than 1 are below the noncarcinogenic goal 
of protection of an HI of 1.  Carcinogenic risks between or below 1 × 10-6 to 1 × 10-4 are within acceptable 
carcinogenic risk levels. 

Noncarcinogenic hazards and carcinogenic risks are calculated for each of the receptors.  However, carcinogenic 
risks are calculated for the combined adult and child resident (not individual for the adult and child resident) to 
estimate the lifetime carcinogenic risks to the resident. 

Current/Future Adult Trespasser/Visitor (Tables 9.1.RME, Appendix G) 
The risk assessment assumed that a current/future adult trespasser/visitor could be exposed to surface soil and 
ash at Site 66 through incidental ingestion, dermal contact, and inhalation of volatile emissions, and sediment 
through incidental ingestion and dermal contact. 

The total RME noncarcinogenic hazard associated with exposure to the surface soil, ash, and sediment (HI = 0.2) is 
acceptable (i.e., below an HI of 1).  The total RME carcinogenic risk associated with exposure to the surface soil, 
ash, and sediment (CR = 9x10-5) is within the acceptable risk range of 1×10-6 to 1×10-4. 

Current/Future Adolescent Trespasser/Visitor (Tables 9.2.RME, Appendix G) 
The risk assessment assumed that a current/future adolescent trespasser/visitor could be exposed to surface soil 
and ash through incidental ingestion, dermal contact, and inhalation of volatile emissions and sediment through 
incidental ingestion and dermal contact. 

The total RME noncarcinogenic hazard associated with exposure to the surface soil, ash, and sediment (HI = 0.3) is 
acceptable (i.e., below an HI of 1).  The total RME carcinogenic risk associated with exposure to the surface soil, 
ash, and sediment (CR = 7x10-5) is within the acceptable risk range of 1×10-6 to 1×10-4. 

Future Resident Adult (Tables 9.3.RME and 9.1.CTE, Appendix G) 
The risk assessment assumed that potential future adult residents living on-site would be exposed to combined 
surface and subsurface soil and ash through incidental ingestion, dermal contact, and inhalation of volatile 
emissions; to sediment through incidental ingestion and dermal contact; and to shallow groundwater through 
ingestion, dermal contact and inhalation while showering. 

The total RME noncarcinogenic hazard associated with exposure to the soil, ash, sediment, and groundwater 
(HI = 8) exceeds the acceptable HI of 1.  The hazard is primarily associated with exposure to groundwater (HI = 6), 
and primarily with arsenic and cobalt, the only COPCs with HIs above 1 detected in the groundwater.  The 
individual hazards associated with exposure to soil (HI = 0.3), ash (HI = 0.8), and sediment (HI = 0.02) are all 
acceptable.   

The CTE noncarciongenic hazard associated with exposure to the soil, ash, sediment, and groundwater (HI = 4) 
also exceeds the acceptable HI of 1.  Again, the hazard is primarily associated with exposure to groundwater 
(HI =4), and primarily cobalt.  
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Future Resident Child (Tables 9.4. RME and 9.2.CTE, Appendix G) 
The risk assessment assumed that potential future child residents living on-site could be exposed to combined 
surface and subsurface soil and ash through incidental ingestion, dermal contact, and inhalation of volatile 
emissions; sediment through incidental ingestion and dermal contact; and to shallow groundwater through 
ingestion, dermal contact and inhalation while showering. 

The total RME noncarcinogenic hazard associated with exposure to the soil, ash, sediment, and groundwater 
(HI = 24) exceeds the acceptable HI of 1.  The hazard is primarily associated with exposure to groundwater 
(HI = 15), and primarily with arsenic, cobalt, and iron, the only COPCs with HIs above 1 detected in the 
groundwater.  The hazard associated with exposure to soil (HI = 2) and ash (HI = 7) also exceed the acceptable HI 
of 1.  This hazard from soil is associated with metals; however, there are no individual COPCs with HIs above 1.  
The hazard from ash is primarily associated with arsenic, which exceeds 1, along with a lesser contribution from 
the other metals.  The individual hazard associated with exposure to sediment (HI = 0.1) is acceptable.   

The CTE noncarcinogenic hazard associated with exposure to the soil, ash, sediment, and groundwater (HI = 14) 
also exceeds the acceptable HI of 1.  Again, the hazard is primarily associated with exposure to groundwater, but 
the hazard from ash alone also exceeds 1.  

Lead was identified as a COPC for the combined surface and subsurface soil.  Site-specific lead exposures were 
evaluated for the residential child using the IEUBK model.  This calculation was based on the site-specific 
arithmetic mean concentration of lead detected in the soil (63 mg/kg). The results of the model, along with the 
probability distribution plot are presented in Tables 11.1 and 11.2 in Appendix G. The predicted geometric mean 

blood lead level for a young child was 1.4 g/dL, with 0.002 percent of the population potentially experiencing 

concentrations exceeding 10 g/dL, below which adverse manifestations are not expected. These results indicate 
that if a child was exposed to the soil the percent of the exposed population with a blood lead level exceeding 

10 g/dL would be below the 5 percent level that USEPA considers to be protective of human health. Therefore, 
there would be no adverse effects associated with exposure to the lead. 

Future Lifetime Resident (Tables 9.5.RME and9.3.CTE, Appendix G) 
The risk assessment assumed that a potential future lifetime resident living on-site could be exposed to combined 
surface and subsurface soil and ash at Site 66 through incidental ingestion, dermal contact, and inhalation of 
volatile emissions; to sediment through incidental ingestion and dermal contact; and to shallow groundwater 
through ingestion, dermal contact, and inhalation while showering. 

The total RME carcinogenic risk associated with exposure to the soil, ash, sediment, and groundwater 
(CR = 3x10-3) exceeds the acceptable risk range of 1x10-6 to 1x10-4. The risk associated with exposure to each of 
the media alone, with the exception of sediment, exceeds the acceptable risk range.  

The RME carcinogenic risk associated with exposure to combined surface and subsurface soil across the site 
(CR = 2x10-3) exceeds the acceptable risk range of 1x10-6 to 1x10-4.  The risk is primarily associated with 
carcinogenic PAHs (mainly benzo(a)pyrene and dibenz(a,h)anthracene) and chromium.  The majority of the risks 
from PAHs are associated with sample locations IS66S015 and IS66DP07 (near the southwestern boundary of the 
site), with a smaller contribution from IS66SO12 (near the northeastern portion of the fill area) and IS66SO21 
(near the east-central portion of the fill area).  For chromium, the majority of detected concentrations in site 
samples were similar to those detected in background, except for one subsurface soil sample with a detection 
that exceeded both the site specific background concentration and the 95% upper tolerance limit for soil from the 
background soil investigation report (Tetra Tech NUS, 2002a).  As discussed in Section 6.4, it was assumed all of 
the chromium detected in the soil is chromium VI; however, it is likely that this is not the case, and therefore the 
risks associated with chromium are overestimated.  In addition to these constituents, there is one sample location 
(IS66S014, located in an ash pile in the central portion of the site) where the concentration of arsenic (108 mg/kg) 
at this location alone could pose a potentially unacceptable risk to a potential residential receptor. There is also 
one sample location (IS66DP05, located in the central portion of the site) where the concentration of lead 
(1420 mg/kg) is elevated compared to the lead concentrations detected at other sample locations. 



SECTION 6—BASELINE HUMAN HEALTH RISK ASSESSMENT 

ES072011162218ORL 6-15 

The CTE carcinogenic risk (CR=8x10-4) is also above the acceptable risk range primarily associated with 
carcinogenic PAHs. 

The RME carcinogenic risk associated with exposure to ash (CR= 4x10-4) is above the acceptable risk range of 
1x10-6 to 1x10-4.  The risk is primarily associated with arsenic and chromium.  As discussed in Section 6.4, it was 
assumed all of the chromium detected in the ash is chromium VI; however, it is likely that this is not the case, and 
therefore the risks associated with chromium are overestimated.  The CTE carcinogenic risk (CR=2x10-4) also 
exceeds the acceptable risk range. 

The RME carcinogenic risk associated with exposure to shallow groundwater (CR = 3x10-4) is above the acceptable 
risk range of 1x 10-6 to 1x10-4.  The risk is primarily associated with the arsenic (CR=3x10-4).  The CTE carcinogenic 
risk is also above the acceptable risk range (CR=2x10-4). 

The maximum detected constituent concentrations were used as the EPCs for groundwater due to the limited 
number of samples available. This may result in an overestimation of the risk.  

Future Construction Worker (Table 9.6.RME, Appendix G) 
The risk assessment assumed that a future construction worker could be exposed to combined surface and 
subsurface soil and ash through incidental ingestion, dermal contact, and inhalation of volatile emissions; to 
sediment through incidental ingestion and dermal contact; and to shallow groundwater through dermal contact 
and inhalation through volatilization from water in an excavation pit. 

The total RME noncarcinogenic hazard associated with exposure to the soil, ash, sediment, and groundwater 
(HI = 2) is slightly above the acceptable HI of 1.  The hazard is primarily associated with ash (HI = 1); however, 
none of the individual media contribute HIs above 1 and the target organ HIs are all below 1.  The total RME 
carcinogenic risk associated with exposure to the soil, ash, sediment, and groundwater (CR = 2x10-5) is within the 
acceptable risk range of 1×10-6 to 1×10-4. 

The RME noncarcinogenic hazard associated with exposure to ash across the site (HI = 1) equals the acceptable HI 
of 1. The hazard is primarily associated with arsenic (HI=0.8) although all of the individual hazard quotients and 
target organ HIs are less than 1.    

Lead was identified as a COPC for soil. Site-specific lead exposures were evaluated for the construction worker. 
Exposure to lead in soil was evaluated using the adult lead model. The model results are presented in Table 11.3 
in Appendix G. The mean soil lead concentration of 63mg/kg results in geometric mean blood levels ranging from 
1.5 to 2.0 µg/dL for women of child-bearing age. The corresponding 95th percentile fetal blood lead levels range 
from 3.5 to 6.1 µg/dL. The probabilities that the fetal blood lead levels exceed 10 µg/dL range from 0.01 to 
0.58 percent. These values are less than the blood lead goal as described in the 1994 OSWER Directive (USEPA, 
1994b) of no more than 5 percent of children (fetuses of exposed women) exceeding 10 µg/dL blood lead. 

Future Industrial Worker (Tables 9.7.RME and 9.4.CTE, Appendix G) 
The risk assessment assumed that a future industrial worker could be exposed to combined surface and 
subsurface soil and ash through incidental ingestion, dermal contact, and inhalation of volatile emissions, and to 
sediment through incidental ingestion and dermal contact. 

The total RME noncarcinogenic hazard to the future industrial worker (HI = 0.8) is acceptable.  The total RME 
carcinogenic risk (CR = 2x10-4) is above the acceptable risk range of 1×10-6 to 1×10-4.  The RME carcinogenic risk is 
primarily associated with exposure to soil (CR = 1x10-4), and primarily with carcinogenic PAHs.  The CTE 
carcinogenic risk associated with exposure to soil (CR = 1x10-5) is within the acceptable risk range. The individual 
carcinogenic risks associated with exposure to ash (CR = 7x10-5) and sediment (CR = 7x10-7) are within or below 
the acceptable risk range.  The CTE carcinogenic risk (CR = 2x10-5) is within the acceptable risk range. 

Lead was identified as a COPC for soil. Site-specific lead exposures were evaluated for the industrial worker. 
Exposure to lead in soil was evaluated using the adult lead model. The model results are presented in Table 11.4 
in Appendix G. The mean soil lead concentration of 63mg/kg results in geometric mean blood levels ranging from 
1.2 to 1.7 µg/dL for women of child-bearing age. The corresponding 95th percentile fetal blood lead levels range 
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from 2.9 to 5.2 µg/dL. The probabilities that the fetal blood lead levels exceed 10 µg/dL range from 0.3 to 1 
percent. These values are less than the blood lead goal as described in the 1994 OSWER Directive (USEPA, 1994b) 
of no more than 5 percent of children (fetuses of exposed women) exceeding 10 µg/dL blood lead. 

Future Adult Trespasser/Visitor (Tables 9.8.RME, Appendix G) 
The risk assessment assumed that a future adult trespasser/visitor could be exposed to combined surface and 
subsurface soil, ash, and sediment at Site 66 through incidental ingestion, dermal contact, and inhalation of 
volatile emissions, and to sediment through incidental ingestion and dermal contact. 

The total RME noncarcinogenic hazard associated with exposure to the soil, ash, and sediment (HI = 0.2) is 
acceptable.  The total RME carcinogenic risk associated with exposure to the soil, ash, and sediment (CR = 4x10-5) 
is within the acceptable risk range of 1×10-6 to 1×10-4. 

Future Adolescent Trespasser/Visitor (Tables 9.9.RME, Appendix G) 
The risk assessment assumed that a future adolescent trespasser/visitor could be exposed to combined surface 
and subsurface soil, ash, and sediment at Site 66 through incidental ingestion, dermal contact, and inhalation of 
volatile emissions, and to sediment through incidental ingestion and dermal contact. 

The total RME noncarcinogenic hazard associated with exposure to the soil, ash, and sediment (HI = 0.3) is 
acceptable.  The total RME carcinogenic risk associated with exposure to the soil, ash, and sediment (CR = 3x10-5) 
is the acceptable risk range of 1×10-6 to 1×10-4. 

6.6 Uncertainty Associated with Human Health Assessment 
The risk measures used in HHRAs are not fully probabilistic estimates of risk, but are conditional estimates given 
that a set of assumptions about exposure and toxicity are realized. Thus it is important to specify the assumptions 
and uncertainties inherent in the risk assessment to place the risk estimates in proper perspective (USEPA, 
1989a). 

6.6.1 General Uncertainty in COPC Selection 
The sampling conducted at Site 66 generally focused on areas of known or suspected impact from past site use, 
based on previous sampling information and past use of the site. Therefore, the uncertainty in sampling and the 
possibility of missing a location impacted by site constituents are expected to be minimal. The uncertainty 
associated with the data analysis is minimal, as the data were fully validated prior to use in the risk assessment.  

The general assumptions used in the COPC selection process were conservative to ensure that true COPCs were 
not eliminated from the quantitative risk assessment and that the highest possible risk was estimated. RSLs based 
on residential assumptions were used to select the COPCs for all of the scenarios, including non-residential 
scenarios.  

A comparison of site concentrations to background concentrations was not used to select the COPCs in 
accordance with USEPA Region III guidance. This may result in the inclusion of risks that may be associated with 
background conditions and are not necessarily site-related.  

The maximum detected constituent concentrations were used as the EPCs for groundwater due to the limited 
number of samples available. This may result in an overestimation of the risk.  

6.6.2 Uncertainty Associated with Exposure Assessment 
The most significant source of uncertainty associated with the exposure assessment is the underlying assumption 
that contact with affected media would occur under current land use conditions, and that the land use and human 
activity patterns assumed for the hypothetical future scenarios would occur. There is no information to suggest 
that trespassers/visitors currently at NSF-IH routinely come into contact with affected media in the course of their 
daily activities (or will in the future); therefore, the generic exposure assumptions used to evaluate exposure are 
likely to overestimate current (and future) exposure.  
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Most of the exposure pathways analyzed are assumed, and exposure factors used for quantification of exposure 
are conservative and reflect worst-case or upper-bound assumptions on the exposure. Most of the exposure 
pathways evaluated for Site 66 are hypothetical and are not likely to occur in the future. Site 66 is not expected to 
be used for residential use, so the inclusion of this receptor in the assessment is conservative.  

The future soil exposure scenario adds additional conservatism by assuming that the subsurface soil will become 
surface soil during any future construction activities. During many construction projects, clean fill material is 
placed over the soil that is disturbed during excavation projects. The clean fill material is generally needed to 
support growth of grass and other landscape plants.  

The percent of a chemical absorbed through the skin is likely to be affected by many parameters. Some of the 
parameters include soil loading, soil moisture content, organic content, pH, and presence of other constituents. 
The availability of a chemical depends on site-specific fate and transport properties of the chemical species 
available for eventual absorption of skin. Chemical concentrations, specific properties of the chemical, and soil 
release kinetics all impact the amount of a chemical that is absorbed. These factors contribute to the uncertainty 
associated with these estimates and make quantification of the amount of certain chemicals absorbed from soil 
difficult. 

Dioxin TEQ concentrations were calculated for each sample using detected dioxin/furan congeners only.  If the non-
detected dioxin/furan congeners were included in the sample concentration calculations, dioxin TEQ concentrations 
would not always be similar, since if the most toxic congener (2,3,7,8-TCDD or 1,2,3,7,8-PeCDD) was not detected in 
a sample, inclusion of this congener at the detection limit times the TEF could contribute significantly to the dioxin 
TEQ, even if it was not detected. Therefore, this may result in an underestimation of actual risk if this congener was 
present in the sample at a concentration below the reporting limit. Additionally, congeners that were B qualified, 
indicating they were detected in a laboratory or field blank at a concentration similar to that in the sample, were not 
included in the concentration calculation. There were only a few samples with B-qualified congeners.  Congeners 
that were X qualified, indicating they are presumed present but at an unknown concentration (similar to a 
tentatively identified compound), were also not included in the concentration calculation.  There were a number of 
samples with X-qualified congeners, which may result in an underestimation of risk if these congeners are present in 
the samples at a concentration at the X-qualified level. However, including the X-qualified concentrations as 
detected concentrations would not change the conclusions of the risk assessment. 

6.6.3 Uncertainty Associated with Toxicity Assessment 
Uncertainty associated with the noncarcinogenic toxicity factors is included in the toxicity tables (Appendix G, 
Tables 5.1 and 5.2). The USEPA applies several UFs to extrapolate dose points from animal studies to humans. 
These UFs range between 1 and 3,000. Additional modification factors are used on the basis of USEPA’s 
professional judgment. Therefore, there is a high degree of uncertainty in the noncarcinogenic toxicity criteria 
based on the available scientific data for each constituent. The noncarcinogenic toxicity factors used in the HHRA 
are expected to be overestimates of actual toxicity. 

CSFs and IURs developed by USEPA represent upper-bound estimates. Carcinogenic risks generated in this assessment 
should be regarded as an upper-bound estimate on the potential carcinogenic risks. The true ELCR is likely to be less 
than the predicted value (USEPA, 1989a). Uncertainty is also associated with the application of the MMOA for the 
carcinogenic PAHs and chromium; this may overestimate or underestimate risks. Generic ADAFs were used in the 
MMOA calculations, as there are no carcinogenic PAH-specific or chromium-specific ADAFs available. Use of 
provisional or withdrawn toxicity factors increases the uncertainty of the quantitative hazard and risk estimates. 
Provisional toxicity values (from California EPA, PPRTV, and ATSDR) were used in the HHRA.  The provisional 
values were used to provide a quantitative estimate rather than a merely qualitative risk discussion; however, 
USEPA has not fully promulgated these toxicity values.  

There is uncertainty associated with the oral to dermal adjustment factors (based on constituent-specific GI 
absorption factors) used to transform the oral RfDs and CSFs based on administered doses to dermal RfDs and 
CSFs based on absorbed doses. It is not known if the adjustment factor results in an underestimation or 
overestimation of the actual toxicity associated with dermal exposure.   
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The TEFs used to adjust the concentrations of the dioxin/furan congeners to TEQ of dioxin also results in 
uncertainty in the risk assessment. In particular, although the TEF scheme and TEQ methodology is intended 
primarily for estimating exposure and risk through ingestion (primarily dietary intakes; USEPA, 2010d), it was also 
used to estimate exposure and risk through dermal contact.  

6.6.4 Uncertainty in Risk Characterization 
The uncertainties identified in each component of risk assessment ultimately contribute to uncertainty in risk 
characterization. The addition of risks and HIs across pathways and constituents contributes to uncertainty based 
on chemical interactions such as additivity, synergism, potentiation, and susceptibility of exposed receptors. 

The use of the Adult Lead Model to evaluate risks associated with exposure to lead in soil by construction workers 
and industrial workers results in uncertainty in the risk characterization.  The Adult Lead Model was developed to 
evaluate risks to industrial workers, based on standard worker exposure assumptions.  Use of this model for other 
than industrial receptors may result in an underestimate or overestimate of risks to these receptors. 

6.7 Summary 
This risk assessment was conducted to evaluate the potential human health risks associated with the presence of 
site-related soil, ash, sediment, and groundwater at Site 66. Potential risks were calculated for a current and 
future adult and adolescent trespasser, and future adult resident, child resident, lifetime resident, construction, 
and industrial worker.  

Appendix G, Tables 9.1.RME through 9.9.RME and Tables 9.1.CTE through 9.4.CTE summarize the RME and CTE 
potential hazards and risks to each receptor. Appendix G, Tables 10.1.RME through 10.4.RME, and 10.1.CTE 
through 10.3.CTE show only the chemicals that contributed HIs greater than 0.1 to total HIs greater than 1, or 
carcinogenic risks greater than 1x10-6 to total carcinogenic risks greater than 1x10-4. 

The results of the risk assessment indicate there are no risks or hazards that exceed acceptable risk levels for the 
current or future adult and adolescent trespasser/visitor exposed to site surface soil, ash, and sediment, or 
combined surface and subsurface soil ash, and sediment, or the construction worker exposed to combined 
surface and subsurface soil, ash, sediment, and groundwater.  Although the cumulative risk for the construction 
worker exceeds the acceptable risk level, the target organ hazards do not exceed the acceptable levels, and 
therefore the hazard to the construction worker is considered to be within acceptable levels.  Additionally, 
exposure to sediment by all potential receptors would result in noncarcinogenic hazards or carcinogenic risks 
within acceptable risk levels. The following receptors had total calculated RME noncarcinogenic hazards and/or 
carcinogenic risks that exceeded acceptable levels: 

 Future adult resident exposed to combined surface and subsurface , ash, and groundwater (noncarcinogenic 
hazard exceeds the acceptable HI, associated with groundwater) 

 Future child resident exposed to combined surface and subsurface soil, ash, and groundwater 
(noncarcinogenic hazard exceeds the acceptable HI, associated with groundwater, soil, and ash) 

 Future lifetime resident exposed to combined surface and subsurface soil, ash, and groundwater (carcinogenic 
risk exceeds the acceptable risk level, associated with soil, ash, and groundwater) 

 Future industrial worker exposed to combined surface and subsurface soil and ash (carcinogenic risk exceeds 
the acceptable risk level, primarily associated with combined soil). 

Future residential use of the site would result in unacceptable RME and CTE hazards and risks associated with 
future resident exposure to combined surface and subsurface soil, ash, and groundwater.  The RME risk from soil 
is primarily associated with the carcinogenic PAHs and chromium, and the noncarcinogenic hazard is associated 
with metals; however, there are no individual COPCs that contribute an HI above 1. The majority of the risks from 
PAHs are associated with sample locations IS66S015 and IS66DP07 (near the southwestern boundary of the site), 
with a smaller contribution from IS66SO12 (near the northeastern portion of the fill area) and IS66SO21 (near the 
east-central portion of the fill area). As discussed in Section 6.4, it was assumed all of the chromium detected in 
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the soil is chromium VI; however, it is likely that this is not the case, and therefore the risks associated with 
chromium are likely overestimated.  The CTE carcinogenic risk is also above the acceptable risk range; however, 
the CTE noncarcinogenic hazard does not exceed the acceptable level.  The RME carcinogenic risk from ash is 
associated arsenic and chromium, and the noncarcinogenic hazard is primarily associated with arsenic, with 
smaller contributions (below 1) from the additional metals. As discussed in Section 6.4, it was assumed all of the 
chromium detected in the ash is chromium VI; however, it is likely that this is not the case, and therefore the risks 
associated with chromium are likely overestimated.  In addition to these constituents, there is one sample 
location (IS66S014, located in an ash pile in the central portion of the site) where the concentration of arsenic 
(108 mg/kg) at this location alone could pose a potentially unacceptable risk to a potential residential receptor. 
There is also one sample location (IS66DP05, located in the central portion of the site) where the concentration of 
lead (1420 mg/kg) is elevated compared to the lead concentrations detected at other sample locations.   

The CTE carcinogenic risk and noncarcinogenic hazard from ash are also above the acceptable levels.  The RME 
carcinogenic risk from groundwater is associated with arsenic, and the noncarcinogenic hazard is associated with 
arsenic, cobalt, and iron, with a smaller contribution (below 1) from manganese.  The CTE carcinogenic risk and 
noncarcinogenic hazard from groundwater are also above the acceptable levels. It is extremely unlikely that the 
surficial groundwater at Site 66 will be used as a future source of potable water, due to the low yield and 
availability of better water supplies. Additionally, the risk drivers for groundwater, excluding arsenic, were also 
detected in the background groundwater at concentrations that appear to be higher than or similar to those on 
site. However, even if they were considered background-related, arsenic alone would pose a hazard above the 
acceptable HI of 1.  

Future industrial use of the site could result in unacceptable RME carcinogenic risks associated with exposure to 
combined surface and subsurface soil (carcinogenic risks associated with ash alone are within acceptable levels).  
The risk to the industrial worker is associated with carcinogenic PAHs and chromium.  The CTE carcinogenic risk is 
within acceptable risk levels, as are the RME and CTE noncarcinogenic hazards to the industrial receptor. 

Screening for vapor intrusion from groundwater through a future building foundation pathway indicated there are 
no COPCs from groundwater to indoor air. 

To summarize, the risk drivers (COPCs that pose an RME HI greater than 0.1 to a scenario with total RME HI above 
1, or pose a RME carcinogenic risk above 1x10-6 to a scenario with a total RME carcinogenic risk above 1x10-4) 
associated with each media include: 

 Combined surface and subsurface soil  

HI > 1:  none 

HI between 0.1 and 1:  nitroglycerin, arsenic, chromium, cobalt, iron, mercury, vanadium 

CR>10-4:   benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
dibenz(a,h)anthracene, chromium 

CR between 10-4 and 10-6: benzo(k)fluoranthene, chrysene, indeno(1,2,3-cd)pyrene, 4,4’- DDD, arsenic, 
naphthalene 

 Ash 

HI>1:   arsenic 

HI between 0.1 and 1:   aluminum, chromium, cobalt, iron, vanadium 

CR>10-4:   arsenic, chromium 

 Groundwater 

HI>1:   arsenic, cobalt, iron 

HI between 0.1 and 1:   manganese 

CR>10-4:  arsenic 

CR between 10-4 and 10-6:  heptachlor, naphthalene 
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TABLE 6-1

Summary of Data Used in Baseline Human Health Risk Assessment

Soil 

Surface Soil
IS66DP02 04/11/07 IS66SS020001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66DP03 04/11/07 IS66SS030001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66DP04 04/11/07 IS66SS040001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66DP05 04/11/07 IS66SS050001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66DP06 04/11/07 IS66SS060001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66DP07 04/12/07 IS66SS070001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66DP08 04/11/07 IS66SS080001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66DP09 04/12/07 IS66SS090001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66SO11 04/12/07 IS66SS110001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66SO12 04/12/07 IS66SS120001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66SO13 04/12/07 IS66SS130001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66SO14 04/12/07 IS66SS140001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66SO15 04/12/07 IS66SS150001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66SO15 04/12/07 IS66SS15P0001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66SO16 04/12/07 IS66SS160001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66SO17 04/12/07 IS66SS170001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66SO19 04/12/07 IS66SS190001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66SO19 04/12/07 IS66SS19P0001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66SO20 04/12/07 IS66SS200001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66SO21 04/12/07 IS66SS210001 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66DP22 10/01/10 IS66SS220001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP22 10/01/10 IS66SS22P0001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP23 10/01/10 IS66SS230001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP25 10/01/10 IS66SS250001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP27 09/24/10 IS66SS270001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP28 09/23/10 IS66SS280001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP31 09/23/10 IS66SS310001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP32 09/29/10 IS66SS320001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP32 09/29/10 IS66SS32P0001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP33 09/28/10 IS66SS330001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP34 09/28/10 IS66SS340001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP35 09/29/10 IS66SS350001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP36 09/28/10 IS66SS360001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP37 09/28/10 IS66SS370001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP38 09/21/10 IS66SS380001 SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP38 09/22/10 IS66SS380001-01 VOCs

IS66DP39 09/28/10 IS66SS390001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP40 09/30/10 IS66SS400001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP41 09/30/10 IS66SS410001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66SO42 09/22/10 IS66SS420001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66SO42 09/22/10 IS66SS42P0001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66SO43 09/22/10 IS66SS430001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66SO44 09/22/10 IS66SS440001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66SO45 09/22/10 IS66SS450001 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

NSF-IH, Indian Head, Maryland
Site 66 Remedial Investigation Report

Sample ID ParametersSample DateMedium / Station ID
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TABLE 6-1

Summary of Data Used in Baseline Human Health Risk Assessment

NSF-IH, Indian Head, Maryland
Site 66 Remedial Investigation Report

Sample ID ParametersSample DateMedium / Station ID

Subsurface Soil
IS66DP02 04/11/07 IS66SB020205 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66DP03 04/11/07 IS66SB030306 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66DP04 04/11/07 IS66SB040912 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66DP05 04/11/07 IS66SB050812 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66DP05 04/11/07 IS66SB05P0812 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66DP06 04/11/07 IS66SB061216 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66DP07 04/12/07 IS66SB070103 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66DP08 04/11/07 IS66SB081014 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66DP09 04/12/07 IS66SB090104 VOCs, SVOCs, Pest/PCBs, Explosives, Metals

IS66DP22 10/01/10 IS66SB221112 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP22 10/01/10 IS66SB22P1112 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP23 10/01/10 IS66SB231516 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP25 10/01/10 IS66SB251011 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP27 09/24/10 IS66SB270910 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP28 09/23/10 IS66SB280607 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP31 09/23/10 IS66SB311415 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP32 09/29/10 IS66SB320809 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP32 09/29/10 IS66SB32P0809 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP33 09/28/10 IS66SB331415 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP34 09/28/10 IS66SB340809 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP35 09/29/10 IS66SB351415 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP36 09/28/10 IS66SB360809 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP37 09/28/10 IS66SB371314 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP38 09/21/10 IS66SB381213 SVOCs, Pest/PCBs, Explosives, Metals

IS66DP38 09/22/10 IS66SB381213-01 VOCs

IS66DP39 09/28/10 IS66SB391213 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP40 09/30/10 IS66SB400910 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66DP41 09/30/10 IS66SB410607 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

Ash 

IS66ASH01 04/10/07 IS66AH01 Dioxin/Furans

IS66ASH02 04/10/07 IS66AH02 Dioxin/Furans

IS66ASH02 04/10/07 IS66AH02P Dioxin/Furans

IS66ASH03 04/10/07 IS66AH03 Dioxin/Furans

IS66ASH04 09/21/10 IS66AH04  Metals

IS66ASH04 09/21/10 IS66AH04P  Metals

IS66ASH05 09/21/10 IS66AH05  Metals

IS66ASH06 09/21/10 IS66AH06  Metals

IS66ASH07 09/21/10 IS66AH07 Dioxin/Furans, Metals

IS66ASH08 09/21/10 IS66AH08 Dioxin/Furans, Metals

IS66ASH09 09/21/10 IS66AH09 Dioxin/Furans, Metals

Sediment

IS66SWSD02 04/10/07 IS66SD02 VOCs, SVOCs, Pest/PCBs, Explosives, Metals, Grainsize

IS66SWSD02 04/10/07 IS66SD02P VOCs, SVOCs, Pest/PCBs, Explosives, Metals, Grainsize

IS66SWSD03 04/10/07 IS66SD03 VOCs, SVOCs, Pest/PCBs, Explosives, Metals, Grainsize

IS66SWSD04 04/10/07 IS66SD04 VOCs, SVOCs, Pest/PCBs, Explosives, Metals, Grainsize

IS66SWSD05 04/10/07 IS66SD05 VOCs, SVOCs, Pest/PCBs, Explosives, Metals, Grainsize

IS66SD06 10/01/10 IS66SD06 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals, Grainsize

IS66SD06 10/01/10 IS66SD06P VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals, Grainsize

IS66SD07 10/01/10 IS66SD07 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals, Grainsize

IS66SD08 10/01/10 IS66SD08 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals, Grainsize

IS66SD09 10/01/10 IS66SD09 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals, Grainsize

IS66SD10 10/01/10 IS66SD10 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals, Grainsize

IS66SD11 10/01/10 IS66SD11 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals, Grainsize

IS66SD12 10/01/10 IS66SD12 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals, Grainsize

IS66SD13 10/01/10 IS66SD13 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals, Grainsize

IS66SD14 09/30/10 IS66SD14 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals, Grainsize

IS66SD15 09/30/10 IS66SD15 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals, Grainsize

Groundwater

IS66MW02 09/29/10 IS66GW020910 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66MW03 09/28/10 IS66GW030910 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66MW03 09/28/10 IS66GW03P0910 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66MW04 09/28/10 IS66GW040910 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

IS66MW05 09/27/10 IS66GW050910 VOCs, SVOCs, Pest/PCBs, Dioxin/Furans, Explosives, Metals

VOC - Volatile Organic Compounds

SVOC - Semivolatile Organic Compounds

Metals - Inorganic Constituents 

Dissolved Metals - Dissolved Inorganic Constituents (Groundwater)

Pest/PCBs - Pesticides and Polychlorinated Biphenyls 
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TABLE 6-2

Summary of Constituents of Potential Concern for the HHRA

Site 66 Remedial Investigation Report
NSF-IH Indian Head, Maryland

Surface Soil Soil* Ash Sediment Indoor Air Excavation Pit

Benzo(a)anthracene Benzo(a)anthracene Aluminum Benzo(a)pyrene Naphthalene

Benzo(a)pyrene Benzo(a)pyrene Arsenic Dibenz(a,h)anthracene Heptachlor

Benzo(b)fluoranthene Benzo(b)fluoranthene Chromium Arsenic Arsenic

Benzo(k)fluoranthene Benzo(k)fluoranthene Cobalt Chromium Cobalt

Chrysene Chrysene Iron Cobalt Iron

Dibenz(a,h)anthracene Dibenz(a,h)anthracene Manganese Manganese

Dibenzofuran Dibenzofuran Vanadium

Fluoranthene Fluoranthene

Indeno(1,2,3-cd)pyrene Indeno(1,2,3-cd)pyrene

Naphthalene Naphthalene

Pyrene Pyrene

Dieldrin 4,4'-DDD

2,3,7,8-TCDD TEQ Dieldrin

Nitroglycerin Heptachlor epoxide

Aluminum 2,3,7,8-TCDD TEQ

Arsenic Nitroglycerin

Chromium Aluminum

Cobalt Arsenic

Iron Chromium

Manganese Cobalt

Mercury Iron

Vanadium Lead

Manganese

Mercury

Vanadium

Air (Emissions for Soil) Air (Emissions for Soil) Air (Emissions for Ash)

Air (Vapors at Showerhead 

and Excavation Pit)

Naphthalene Naphthalene Chromium Naphthalene

Chromium Chromium

GroundwaterSoil
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TABLE 6-3

Exposure Pathways Evaluated for the HHRA
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Exposure Current

Route Trespasser/ Visitor Resident Construction Trespasser/ Visitor 

Adult/Adolescent Adult Child Worker Adult/Adolescent

 Ingestion x

 Dermal x

 Inhalation x

 Ingestion x x x x x x

 Dermal x x x x x x

 Inhalation x x x x x x

 Ingestion x x x x x x

 Dermal x x x x x x

 Inhalation

 Ingestion x x x x x

 Dermal x x x x x

 Inhalation x x x x x

 Ingestion x x

 Dermal x x x

 Inhalation x x x

X  Quantitative evaluation (if COPCs selected for pathway).

Soil* - Subsurface soil can potentially be brought to the surface following future excavation activities. Exposure to combined surface soil and 

subsurface soil evaluated as an exposure pathway.

Industrial 

Worker

Media

Future

Groundwater

Surface Soil 

Ash

Sediment

Soil* 
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TABLE 6-4

Summary of RME Carcinogenic Risks and Hazard Indices

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Receptor Medium Exposure Route

Carcinogenic 

Risk COPCs with Carcinogenic Risks >10
-4

COPCs with Carcinogenic Risks >10
-

5
 and <10

-4

COPCs with Carcinogenic Risks >10
-6

 and 

<10
-5

Hazard Index COPCs with HI > 1

Current Ingestion 4.E-05 Benzo(a)pyrene

benzo(a)anthracene, arsenic, 

benzo(b)fluoranthene, 

dibenzo(a,h)anthracene, indeno(1,2,3-

cd)pyrene

0.04

Trespasser/Visitor Adult Inhalation 1.E-08 0.00007

Dermal Contact 2.E-05 Benzo(a)pyrene
benzo(a)anthracene, benzo(b)fluoranthene, 

dibenzo(a,h)anthracene
0.01

Total 7.E-05 0.1

Ingestion 1.E-05 Arsenic 0.1

Inhalation 1.E-08 0.000004

Dermal Contact 3.E-06 Arsenic, Chromium (VI) 0.02

Total 1.E-05 0.1

Ingestion 8.E-07 0.01

Inhalation NA NA

Dermal Contact 5.E-06 Chromium (VI) 0.01

Total 6.E-06 0.02

Receptor Total 9.E-05 0.2

Current Ingestion 2.E-05 Benzo(a)pyrene
benzo(a)anthracene, benzo(b)fluoranthene, 

Chromium (VI), dibenzo(a,h)anthracene
0.06

Trespasser/Visitor Adolescent Inhalation 4.E-09 0.00007

Dermal Contact 3.E-05 Benzo(a)pyrene

benzo(a)anthracene, arsenic, 

benzo(b)fluoranthene, 

dibenzo(a,h)anthracene, indeno(1,2,3-

cd)pyrene

0.05

Total 6.E-05 0.1

Ingestion 6.E-06 Arsenic 0.1

Inhalation 5.E-09 0.000004

Dermal Contact 4.E-06 Arsenic, Chromium (VI) 0.07

Total 9.E-06 0.21

Ingestion 4.E-07 0.01

Inhalation NA NA

Dermal Contact 6.E-06 Chromium (VI) 0.01

Total 6.E-06 0.03

Receptor Total 7.E-05 0.3

Future Ingestion NA 0.2

Resident Adult Inhalation NA 0.03

Dermal Contact NA 0.06

Total NA 0.3

Ingestion NA 0.7

Inhalation NA 0.0002

Dermal Contact NA 0.13

Total NA 0.8

Ingestion NA 0.01

Inhalation NA NA

Dermal Contact NA 0.01

Total NA 0.02

Ingestion NA 6 Arsenic, Cobalt

Inhalation NA 0.02

Dermal Contact NA 0.09

Total NA 6

Receptor Total NA 8

Surface Soil 

Ash

Sediment

Ash

Sediment

Soil* 

Ash

Sediment

Shallow Groundwater

Surface Soil 
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TABLE 6-4

Summary of RME Carcinogenic Risks and Hazard Indices

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Receptor Medium Exposure Route

Carcinogenic 

Risk COPCs with Carcinogenic Risks >10
-4

COPCs with Carcinogenic Risks >10
-

5
 and <10

-4

COPCs with Carcinogenic Risks >10
-6

 and 

<10
-5

Hazard Index COPCs with HI > 1

  

Future Ingestion NA 2

Resident Child Inhalation NA 0.03

Dermal Contact NA 0.4

Total NA 2

Ingestion NA 6 Arsenic

Inhalation NA 0.0002

Dermal Contact NA 0.8

Total NA 7

Ingestion NA 0.09

Inhalation NA NA

Dermal Contact NA 0.03

Total NA 0.1

Ingestion NA 15 Arsenic, Cobalt, Iron

Inhalation NA 0.05

Dermal Contact NA 0.3

Total NA 15

Receptor Total NA 24

Future Ingestion 1.E-03 Benzo(a)pyrene, Dibenzo(a,h)anthracene

benzo(a)anthracene, 

benzo(b)fluoranthene, indeno(1,2,3-

cd)pyrene, arsenic, Chromium (VI)

benzo(k)fluoranthene, 4,4'-DDD NA

Resident Child/Adult Inhalation 2.E-06 Naphthalene, Chromium (VI) NA

Dermal Contact 5.E-04 Benzo(a)pyrene

benzo(a)anthracene, 

benzo(b)fluoranthene, 

dibenzo(a,h)anthracene, indeno(1,2,3-

cd)pyrene, Chromium (VI)

arsenic, 4,4',-DDD, benzo(k)fluoranthene NA

Total 2.E-03 NA

Ingestion 3.E-04 Arsenic Chromium (VI) NA

Inhalation 2.E-06 Chromium (VI) NA

Dermal Contact 1.E-04 Arsenic, Chromium (VI) NA

Total 4.E-04 NA

Ingestion 3.E-06 Arsenic NA

Inhalation NA NA

Dermal Contact 8.E-06 Chromium (VI) NA

Total 1.E-05 NA

Ingestion 3.E-04 Arsenic Heptachlor NA

Inhalation 1.E-06 Naphthalene NA

Dermal Contact 1.E-05 Arsenic NA

Total 3.E-04 NA

Receptor Total 3.E-03 NA

Future Ingestion 7.E-06 benzo(a)pyrene 0.2

Construction Worker Inhalation 7.E-09 0.004

Dermal Contact 2.E-06 benzo(a)pyrene 0.03

Total 9.E-06 0.3

Ingestion 5.E-06 0.98

Inhalation 2.E-09 0.00002

Dermal Contact 6.E-07 0.09

Total 6.E-06 1.1

Ingestion 3.E-08 0.009

Inhalation NA NA

Dermal Contact 5.E-07 0.03

Total 5.E-07 0.04

Ingestion NA NA

Inhalation 5.E-10 0.0004

Dermal Contact 5.E-07 0.1

Total 5.E-07 0.1

Receptor Total 2.E-05 2

Soil* 

Sediment

Soil* 

Ash

Ash

Sediment

Shallow Groundwater

Soil* 

Groundwater in 

Excavation Pit

Ash

Sediment

Shallow Groundwater
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TABLE 6-4

Summary of RME Carcinogenic Risks and Hazard Indices

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Receptor Medium Exposure Route

Carcinogenic 

Risk COPCs with Carcinogenic Risks >10
-4

COPCs with Carcinogenic Risks >10
-

5
 and <10

-4

COPCs with Carcinogenic Risks >10
-6

 and 

<10
-5

Hazard Index COPCs with HI > 1

  

Future Ingestion 7.E-05
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene

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

indeno(1,2,3-cd)pyrene, arsenic, Chromium 

(VI)

0.14

Industrial Worker Inhalation 3.E-07 0.007

Dermal Contact 6.E-05 Benzo(a)pyrene

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

indeno(1,2,3-cd)pyrene, arsenic, Chromium 

(VI)

0.07

Total 1.E-04 0.2

Ingestion 5.E-05 Arsenic Chromium (VI) 0.5

Inhalation 2.E-09 0.00002

Dermal Contact 2.E-05 Chromium (VI) Arsenic 0.1

Total 7.E-05 0.6

Ingestion 2.E-07 0.002

Inhalation NA NA

Dermal Contact 6.E-07 0.001

Total 7.E-07 0.003

Receptor Total 2.E-04 0.8

Future Ingestion 1.E-05
Benzo(a)pyrene, Dibenzo(a,h)anthracene, 

arsenic
0.03

Trespasser/Visitor Adult Inhalation 3.E-08 0.0008

Dermal Contact 8.E-06 Benzo(a)pyrene, Dibenzo(a,h)anthracene 0.008

Total 2.E-05 0.04

Ingestion 1.E-05 Arsenic 0.1

Inhalation 1.E-08 0.000004

Dermal Contact 3.E-06 Arsenic, Chromium (VI) 0.02

Total 1.E-05 0.1

Ingestion 8.E-07 0.01

Inhalation NA NA

Dermal Contact 5.E-06 Chromium (VI) 0.01

Total 6.E-06 0.02

Receptor Total 4.E-05 0.2

Future Ingestion 7.E-06 Benzo(a)pyrene, Dibenzo(a,h)anthracene 0.04

Trespasser/Visitor Adolescent Inhalation 1.E-08 0.0008

Dermal Contact 1.E-05
Benzo(a)pyrene, Dibenzo(a,h)anthracene, 

Chromium (VI)
0.03

Total 2.E-05 0.07

Ingestion 6.E-06 Arsenic 0.1

Inhalation 5.E-09 0.000004

Dermal Contact 4.E-06 Arsenic, Chromium (VI) 0.07

Total 9.E-06 0.2

Ingestion 4.E-07 0.01

Inhalation NA NA

Dermal Contact 6.E-06 Chromium (VI) 0.01

Total 6.E-06 0.03

Receptor Total 3.E-05 0.3

RME - reasonable maximum exposure

COPC - constituent of potential concern

HI - hazard index

NA - not applicable

Soil* - combined surface and subsurface soil

Ash

Sediment

Soil* 

Ash

Sediment

Soil* 

Soil* 

Ash

Sediment
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TABLE 6-5

Summary of CTE Carcinogenic Risks and Hazard Indices

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Receptor Media Exposure Route

Carcinogeni

c Risk

COPCs with Carcinogenic 

Risks >10
-4

COPCs with Carcinogenic 

Risks >10
-5

 and <10
-4

COPCs with Carcinogenic Risks 

>10
-6

 and <10
-5

Hazard Index COPCs with HI > 1

Future Ingestion NA 0.1

Resident Adult Inhalation NA 0.02

Dermal Contact NA 0.04

Total NA 0.1

Ingestion NA 0.2

Inhalation NA 0.0001

Dermal Contact NA 0.08

Total NA 0.3

Ingestion NA 0.01

Inhalation NA NA

Dermal Contact NA 0.01

Total NA 0.02

Ingestion NA 3 Cobalt

Inhalation NA 0.01

Dermal Contact NA 0.06

Total NA 3

Receptor Total NA 4

Future Ingestion NA 1

Resident Child Inhalation NA 0.02

Dermal Contact NA 0.2

Total NA 1

Ingestion NA 2 Arsenic

Inhalation NA 0.0001

Dermal Contact NA 0.5

Total NA 3

Ingestion NA 0.09

Inhalation NA NA

Dermal Contact NA 0.03

Total NA 0.1

Ingestion NA 10 Arsenic, Cobalt, Iron

Inhalation NA 0.03

Dermal Contact NA 0.2

Total NA 10

Receptor Total NA 14

Soil* 

Ash

Sediment

Shallow Groundwater

Soil* 

Ash

Sediment

Shallow Groundwater
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TABLE 6-5

Summary of CTE Carcinogenic Risks and Hazard Indices

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Receptor Media Exposure Route

Carcinogeni

c Risk

COPCs with Carcinogenic 

Risks >10
-4

COPCs with Carcinogenic 

Risks >10
-5

 and <10
-4

COPCs with Carcinogenic Risks 

>10
-6

 and <10
-5

Hazard Index COPCs with HI > 1

 

Future Ingestion 4.E-04 Benzo(a)pyrene

benzo(a)anthracene, 

benzo(b)fluoranthene, 

indeno(1,2,3-cd)pyrene, 

Chromium (VI), 

Dibenzo(a,h)anthracene

benzo(k)fluoranthene, 4,4'-DDD, 

arsenic
NA

Resident Child/Adult Inhalation 2.E-06 Naphthalene, Chromium (VI) NA

Dermal Contact 4.E-04 Benzo(a)pyrene

benzo(a)anthracene, 

benzo(b)fluoranthene, 

dibenzo(a,h)anthracene, 

indeno(1,2,3-cd)pyrene, 

Chromium (VI)

arsenic, 4,4',-DDD, 

benzo(k)fluoranthene
NA

Total 8.E-04 NA

Ingestion 9.E-05 Arsenic, Chromium (VI) NA

Inhalation 1.E-06 Chromium (VI) NA

Dermal Contact 7.E-05 Chromium (VI) Arsenic NA

Total 2.E-04 NA

Ingestion 3.E-06 Arsenic NA

Inhalation NA NA

Dermal Contact 8.E-06 Chromium (VI) NA

Total 1.E-05 NA

Ingestion 2.E-04 Arsenic NA

Inhalation 4.E-07 NA

Dermal Contact 6.E-06 Arsenic NA

Total 2.E-04 NA

Receptor Total 1.E-03 NA

Future Ingestion 1.E-05
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene

Benzo(a)pyrene, 

Dibenzo(a,h)anthracene
0.06

Industrial Worker Inhalation 5.E-08 0.003

Dermal Contact 2.E-06 Benzo(a)pyrene Benzo(a)pyrene 0.01

Total 1.E-05 0.1

Ingestion 8.E-06 Arsenic 0.2

Inhalation 1.E-09 0.00001

Dermal Contact 7.E-07 0.0

Total 9.E-06 0.2

Ingestion 6.E-08 0.002

Inhalation NA NA

Dermal Contact 2.E-07 0.001

Total 3.E-07 0.003

Receptor Total 1.E-05 0.07

CTE - central tendency exposure

COPC - constituent of potential concern

HI - hazard index

NA - not applicable

Soil* - combined surface and subsurface soil

Soil* 

Ash

Sediment

Soil* 

Ash

Sediment

Shallow Groundwater



Figure 6-1

Conceptual Site Model - Potential Human Receptors

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Primary 

Source
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Exposure Media Exposure Route
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Visitor Adult
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Future Residential 

Adult

Future 

Residential 

Child

Future 
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Worker

Future Industrial 

Worker

Ingestion X 
(1)

X 
(1)

X
(2)

X
(2)

X
(2)

X
(2)

Dermal Contact X 
(1)

X 
(1)

X
(2)

X
(2)

X
(2)

X
(2)

Inhalation X 
(1)

X 
(1)

X
(2)

X
(2)

X
(2)

X
(2)

Landfills and land waste 

disposal

Potential Human Receptors

Leaching Soil Soil*

DFB/Figure_06-01 - HHRA CSM.xls 1 of 1

Ingestion NA NA X X NA NA

Dermal Contact NA NA X X X NA

Inhalation NA NA X
 (3, 5)

X
 (3, 5)

X 
(4)

X
 (5)

Ingestion X X X X X X

Dermal Contact X X X X X X

Inhalation NA NA NA NA NA NA

Ingestion X X X X X X

Dermal Contact X X X X X X

Inhalation X X X X X X

*Combined surface soil and subsurface soil.

(1) Current trespasser/visitor has potential exposure to surface soil. Future trespasser/visitor has potential exposure to combined soil.

Ash PilesAsh Piles

Surface 

Runoff/Overland 

Flow

Sediment

Leaching
Shallow 

Groundwater

(1) Current trespasser/visitor has potential exposure to surface soil. Future trespasser/visitor has potential exposure to combined soil.

(2) Future exposure to combined surface soil and subsurface soil.

(3) Foster and Chrostowski Shower Model used for groundwater inhalation during showering.

(4) Two-film  vollatilization model used to calculate concentration in air resulting from volatilization from shallow groundwater 

 in an open excavation for construction workers.
(5) Qualitative evaluation of volatile cheimcals in groundwater indicates that vapor intrusion is not a complete exposure pathway.

NA - Not Applicable or pathway is incomplete

X - Potentially complete  exposure pathway

DFB/Figure_06-01 - HHRA CSM.xls 1 of 1
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SECTION 7 

Ecological Risk Assessment (Steps 1–3A) 
7.1 Introduction 
This section presents a SERA and the first step of a baseline ecological risk assessment (BERA) for Site 66. This 
document was prepared in accordance with ecological risk assessment (ERA) guidance provided in USEPA, 1997, 
1998; NAVFAC, 2006; EFACHES, 2001; and Chief of Naval Operations, 1999. The Navy ERA process (Chief of Naval 
Operations, 1999), which consists of eight steps organized into three tiers, is conceptually similar to the eight-step 
ERA process outlined in USEPA ERA guidance for the Superfund program. For both sets of guidance, Steps 1 and 2 
involve conducting a SERA using very conservative assumptions. If potential risks are identified, then the results of 
the SERA are used to focus subsequent steps of the ERA process on the areas, chemicals, media, and receptors 
with the highest risk potential. The BERA represents Steps 3 through 7. The BERA uses more realistic assumptions 
and site-specific data to refine the risk estimates from the SERA for components that fail the initial screen. Step 8 
addresses risk management issues. 

This section presents Steps 1 and 2 (the SERA) and Step 3A of the BERA. Data tables and additional supporting 
information can be found in Appendix H. 

7.2 Screening-Level Problem Formulation 
The products of screening level problem formulation are the preliminary CSM and the preliminary assessment and 
measurement endpoints. The purpose of the CSM is to describe how ecological receptors may be exposed to 
chemical constituents present at the site. Development of the CSM requires the identification and description of 
major habitats and potential ecological receptors, media of concern, and potential contaminant sources. These 
elements (sources and receptors) and an understanding of how chemicals move through the local environment 
(transport mechanisms and exposure routes) are used to build the CSM.  

7.2.1 Preliminary Conceptual Site Model 
Figure 7-1 and the following text outline the most likely sources of contaminants, transport pathways, exposure 
media and potential exposure routes, and receptor groups. Exposure, and thus potential for risk, can only occur if 
each of the following conditions is present (USEPA 1998): 

 A source of contamination; 

 Release and transport mechanisms available to move the contaminants from the source to an exposure point; 

 An exposure point where ecological receptors could contact the affected media; and/or 

 An exposure route whereby the contaminant can be taken up by ecological receptors. 

Contaminant Sources 
Waste materials such as lead flooring, transite roofing, ash/slag, metal debris (sheeting, pipes, copper pieces, 
rebar), laboratory bottles and empty 5-gallon containers, concrete pads and debris, creosote telephone poles, 
land clearing debris, and other miscellaneous materials (tires, trash cans, appliances) are present at the site.  
Results of the SI indicated that chemicals in the surface soil and sediment at the site warrant further consideration 
for ecological risk.  

The SI results suggested that the inorganic chemicals detected in the surface water at the site were likely related 
to background conditions and did not warrant further consideration for ecological risk. Three pesticide 
compounds and one explosive compound were detected in one groundwater sample, but not in the surface 
water. Thus, the compounds are either not migrating to surface water or are not persisting in the surface water, 
and therefore do not warrant further consideration for ecological risk. No VOCs were detected in the subsurface 
soil during the SI. 
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Transport Pathways 
A transport pathway describes the mechanisms whereby contaminants may be transported from a source of 
contamination to ecologically relevant media. The primary mechanisms for contaminant transport from potential 
source areas to the down gradient stream are believed to include the following: 

 Overland transport of contaminants within surface soil via surface runoff; 

 Leaching of contaminants from surface soil and/or subsurface soil by infiltrating precipitation and transport; 
and/or 

 Uptake by biota and trophic transfer to upper trophic levels. 

Exposure Pathways and Routes 
An exposure pathway links a source of contamination with one or more receptors via exposure to one or more 
media.  An exposure route describes the specific mechanism(s) by which a receptor is exposed to a chemical 
present in an environmental medium.  The primary exposure routes expected at Site 66 are as follows: 

 Direct contact with surface soil and sediment (lower and upper trophic level receptors groups) 

 Ingestion of surface soil and sediment (lower and upper trophic level receptor groups) 

 Root uptake from soil and sediment (plants) 

 Ingestion of contaminated plant and/or animal tissue (upper trophic level receptors) 

 Direct contact and incidental ingestion of shallow subsurface soil ( i.e., <5 feet depth or depth to 
groundwater) associated with burrowing (burrowing animals) 

Potential Receptors 
The habitat at Site 66 includes mixed deciduous woods with a small stream running north to south through the 
middle of the site, with small areas of emergent wetlands along the floodplain.  There is a small pond at the 
northern end of the site, from which the stream originates.  The site provides habitat for limited aquatic biota, 
such as small fish, aquatic insects, amphibians, and reptiles. The forested area provides refuge and foraging 
habitat for some mammal and avian species.  

Potential ecological receptors include plants, invertebrates, amphibians, fish, reptiles, birds, and mammals. Soil 
invertebrates may be exposed to contaminants in the soil through dermal contact and ingestion. Benthic 
invertebrates may be exposed to contaminants in the sediment through dermal contact and ingestion. Because 
these organisms are the prey base for other animals, they also represent an exposure source through the 
bioaccumulation of contaminants in their bodies.  Similarly, small mammals, amphibians, fish, and reptiles may 
accumulate contaminants in their tissue, and are thus a possible exposure source for upper trophic level receptors 
(i.e., carnivorous birds and mammals).  

7.2.2 Assessment and Measurement Endpoints 
Endpoints in the SERA define ecological attributes that are to be protected (assessment endpoints) and 
measurable characteristics of those attributes (measurement endpoints) that can be used to gauge the degree of 
impact that has or could occur. Assessment endpoints most often relate to attributes of biological populations or 
communities, and are intended to focus the risk assessment on particular components of the ecosystem that 
could be adversely affected by exposure to contaminants from the site (USEPA, 1997). Assessment endpoints 
contain an entity (e.g., carnivorous birds) and an attribute of that entity, such as survival rate.  

Because of the complexity of natural systems, it is generally not possible to directly assess the potential impacts 
to all ecological receptors present within an area. Therefore, receptor species (e.g., green heron) or species 
groups are often selected as surrogates to evaluate potential risks to larger components of the ecological 
community (feeding guilds; e.g., carnivorous birds) represented in the assessment endpoints (e.g., survival and 
reproduction of carnivorous birds). Selection criteria typically include species that:  
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 Are known to occur, or are likely to occur, at the site 

 Have a particular ecological, economic, or aesthetic value 

 Are representative of taxonomic groups, life history traits, and/or trophic levels in the habitats present at the 
site for which complete exposure pathways are likely to exist 

 Can be expected to represent potentially sensitive populations at the site because of their toxicological 
sensitivity or potential exposure magnitude  

 Can be evaluated because of the availability of sufficient ecotoxicological information  

Based on the habitats and types of contaminants present, the assessment endpoints chosen to evaluate the risk 
to ecological receptor populations are impacts to growth, survival, and/or reproduction. The assessment 
endpoints and measurement endpoints for terrestrial receptors and for aquatic receptors are presented in 
Table 7-1.  

Although potentially complete exposure pathways exist for reptiles and amphibians, they were not specifically 
selected as receptors because use of ambient water quality criteria is protective of the larval stages of amphibians 
and no COPCs were identified for surface water in the SI. Furthermore, information about the toxicological effects 
of chemicals on adult amphibians and reptiles via ingestion is limited.  Reptiles and amphibians are also unlikely to 
be more sensitive to chemical exposures than other receptor groups that are evaluated in a risk assessment 
(A.T. Kearney, 1997).  

7.3 Screening-Level Effects Evaluation 
7.3.1 Medium-specific Screening Values 
The purpose of the screening-level effects evaluation is to establish chemical exposure levels (screening values) 
that represent conservative thresholds for adverse ecological effects. Typically, one set of screening values is 
developed for each selected assessment endpoint. 

The soil screening values used in this assessment were derived from the following sources: USEPA ecological soil 
screening levels (Eco-SSLs) (USEPA, 2008); Efroymson et al., 1997a; Efroymson et al., 1997b; USEPA Region IV soil-
screening values (USEPA, 2001b), NOAA Screening Quick Reference Tables (Buchman, 2008), and Screening Level 
Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities (USEPA, 1999).  

The screening values used to evaluate potential ecological risks from chemicals in sediment were derived from the 
following sources:  USEPA Region III Biological Technical Assistance Group (BTAG) Freshwater Sediment Screening 
Benchmarks (USEPA, 2006b); NOAA Screening Quick Reference Tables (Buchman, 2008); and Toxicological 
Benchmarks for Screening Contaminants of Potential Concern for Effects on Sediment-associated Biota: 1997 
Revision (Jones et al., 1997). 

The screening values used to evaluate potential risks from chemicals in groundwater were the USEPA Region III 
freshwater screening benchmarks (USEPA, 2006b).  

7.3.2 Ingestion Screening Values 
Toxicity reference values (TRVs) based on ingestion were derived for dietary exposures to the bioaccumulative 
chemicals at the site. Bioaccumulative chemicals were identified based on USEPA guidance (2000). Toxicological 
information from the literature for wildlife species most closely related to the receptor species was used, where 
available, but was supplemented by laboratory studies of non-wildlife species (e.g., laboratory mice) where 
necessary. The ingestion screening values are expressed as milligrams of the chemical per kilogram body weight of 
the receptor per day (mg/kg-BW/day) (Table 7-2 for mammals and Table 7-3 for birds). 

Allometric scaling as discussed in Sample et al. (1996) was not used to adjust TRVs obtained from the literature for 
the following reasons. Allometric scaling factors discussed in Sample et al. (1996) are all based on acute toxicity 
(i.e., LD50s).  These factors are derived by regressing the body weight of the test animal against the amount of 
chemical given in a single dose that resulted in mortality.  In application however, these acute relationships are 
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used to estimate variation in chronic effects.  However, the mode of action for an acute exposure is likely to be 
dramatically different from what would be expected for a chronic exposure. The acute effects are due to 
comparatively large doses causing severe toxic responses that result in fairly rapid mortality. Chronic 
exposures/effects are comparatively more subtle and multiple types of effects could result (e.g., reproductive, 
growth, organ systems, etc.).  Each type of chronic effect could have different scaling factors depending on the 
detoxification and sensitivity characteristics of the animal. Because sufficient information does not exist 
pertaining to the relationship between acute and chronic effects for different chemicals across different taxa, the 
use of acute data-based allometric scaling factors may actually increase the level of uncertainty in the TRVs, 
rather than decreasing it.  Therefore, for these reasons, the TRVs used in this risk assessment were not adjusted 
for body weight differences between test species and surrogate receptor species.    

Growth and reproduction were emphasized within the assessment endpoints since they are the most relevant, 
ecologically, to maintaining viable populations and because they are generally the most studied chronic 
toxicological endpoints for ecological receptors. If several chronic toxicity studies were available from the 
literature, the most appropriate study was selected for each receptor species based on study design, study 
methodology, study duration, study endpoint, and test species (i.e., longer duration studies were selected over 
shorter duration ones, preference was given to studies using reproduction endpoints, and studies with tests 
species most similar to receptor species were selected where possible). NOAELs based on growth and 
reproductions were utilized, where available, as the screening values. When chronic NOAEL values were 
unavailable, estimates were derived or extrapolated from chronic LOAELs or acute values as follows: 

 An uncertainty factor of five was used to convert a reported LOAEL to a NOAEL because Dourson and Stara 
(1983) conducted a data review of toxicity values and found that 96 percent of the chemicals reviewed had a 
LOAEL/NOAEL ratio of five or less. 

 When values for chronic toxicity were not available, the median lethal dose (LD50) was used. An uncertainty 
factor of 100 was used to convert the acute LD50 to a chronic NOAEL (i.e., the LD50 was multiplied by 0.01 to 
obtain the chronic NOAEL). 

7.4 Screening-Level Exposure Estimate 
For the initial screening-level risk estimates, maximum concentrations in environmental media were used to 
conservatively estimate potential chemical exposures to ecological receptors. For conservatism, the maximum 
detection limit for chemicals that are analyzed for but not detected were also be compared to medium-specific 
screening values. This was done to ensure that detection limits were similar to or less than chemical concen-
trations at which potential adverse effects to ecological receptors might occur. For samples with duplicate 
analyses, the higher of the two concentrations was used in the screening (i.e., when both values are detects or 
both values are nondetects). In cases where one result is detected and the other is a nondetect, the detected 
value was used in the assessment. 

Validated analytical data were used in the SERA based on the following criteria. Data with rejected (R) values were 
not be used in the risk assessment. Unqualified data and data qualified as J, L, or K were treated as detected. Data 
qualified as U or B were treated as nondetected.  

For dioxin and furan compounds, some of the congeners were qualified as “X”, meaning estimated maximum 
possible concentration. These data were qualified because they were present at a high enough concentration to 
not be noise, but were possibly not the compound identified, and thus are tentatively identified compounds.  
Thus, X qualified data were treated as “U” qualified data or nondetected in the risk assessment because of this 
uncertainty.   

Upper trophic level receptor exposures to chemicals in site media were determined by estimating the 
concentration of each chemical in each relevant dietary component. Incidental ingestion of soil or sediment was 
included when calculating the total exposure, where appropriate.  
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Body weights, ingestion rates, and dietary composition for each receptor are presented in Tables 7-4 and 7-5. 
Conservative body weights (i.e., minimums) and ingestion rates (i.e., maximums) were used in calculating food 
web exposures for the initial assessment (Step 2 of the ERA).  

Dietary items for which tissue concentrations were modeled include terrestrial plants, soil invertebrates 
(earthworms), small mammals, aquatic plants, aquatic invertebrates, and fish/frogs. The methodologies used for 
these tissue calculations are outlined in the following subsection. For the screening-level exposure estimation, the 
uptake of chemicals from abiotic media into these food items were conservatively estimated based on maximum 
or "high-end" (e.g., 90th percentile) bioconcentration factors (BCFs) or bioaccumulation factors (BAFs) from the 
literature (Tables 7-6 through 7-8). Default factors of 1.0 were used only where data are unavailable for a 
chemical in the literature. More detailed information regarding development of exposure point concentrations 
and ingestion exposure calculations is provided below. 

7.4.1 Foodweb Exposure Point Concentrations 
Maximum measured media concentrations were used as exposure point concentrations for the screening-level 
exposure estimation and food web modeling. Exposure point concentrations for terrestrial and aquatic prey items 
(plants, soil invertebrates, small mammals, fish/frogs, and aquatic invertebrates) were estimated using 
bioaccumulation models and maximum measured media concentrations. The models used to derive these 
estimates are described below. 

Terrestrial Plants 
Tissue concentrations in the aboveground vegetative portion of terrestrial plants were estimated by multiplying 
the maximum measured surface soil concentration for each chemical by chemical-specific soil-to-plant BCFs 
obtained from the literature (Table 7-6). The BCF values used are based on root uptake from soil and on the ratio 
between dry-weight soil and dry-weight plant tissue. Literature values based on the ratio between dry-weight soil 
and wet-weight plant tissue were converted to a dry-weight basis by dividing the wet-weight BCF by the 
estimated solids content for terrestrial plants (15 percent [0.15]; Sample et al., 1997). 

For inorganic chemicals without literature based BCFs, a soil-to-plant BCF of 1.0 was assumed. For organic 
chemicals without literature based BCFs, soil-to-plant BCFs were estimated using the algorithm provided in Travis 
and Arms (1988): 

log Bv = 1.588 – (0.578) (log Kow) 

where: Bv = Soil-to-plant BCF (unitless; dry weight basis) 
 Kow = Octanol-water partitioning coefficient (unitless) 

The log Kow values used in the calculations were obtained mostly from USEPA (1995a; 1996b).  

Earthworms 
Tissue concentrations in soil invertebrates (earthworms) were estimated by multiplying the maximum measured 
surface soil concentration for each chemical by chemical-specific BCFs or BAFs obtained from the literature 
(Table 7-6). BCFs are calculated by dividing the concentration of a chemical in the tissues of an organism by the 
concentration of that same chemical in the surrounding environmental medium (in this case, soil) without 
accounting for uptake via the diet. BAFs consider both direct exposure to soil and exposure via the diet. Since 
earthworms consume soil, BAFs are more appropriate values and are used in the food web models when 
available. BAFs based on depurated analyses (soil was purged from the gut of the earthworm prior to analysis) are 
given preference over undepurated analyses when selecting BAF values since direct ingestion of soil is accounted 
for separately in the food web model. 

The BCF/BAF values are based on the ratio between dry-weight soil and dry-weight earthworm tissue. Literature 
values based on the ratio between dry-weight soil and wet-weight earthworm tissue were converted to a dry-
weight basis by dividing the wet-weight BCF/BAF by the estimated solids content for earthworms (16 percent 
[0.16]; USEPA 1993c). For inorganic chemicals without available measured BAFs or BCFs, an earthworm BAF of 1.0 
was assumed. 
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Small Mammals 
Whole-body tissue concentrations in small mammals (shrews, voles, and/or mice) were estimated using one of 
two methodologies. For chemicals with literature-based soil-to-small mammal BCFs, the small mammal tissue 
concentration were obtained by multiplying the maximum measured surface soil concentration for each chemical 
by a chemical-specific soil-to-small mammal BCF obtained from the literature. The BCF values used are based on 
the ratio between dry-weight soil and whole-body dry-weight tissue. Literature values based on the ratio between 
dry-weight soil and wet-weight tissue were converted to a dry-weight basis by dividing the wet-weight BCF by the 
estimated solids content for small mammals (32 percent [0.32]; USEPA 1993c). BCFs for shrews are those reported 
in Sample et al. (1998) for insectivores (or for general small mammals if insectivore values were unavailable), for 
voles are those reported for herbivores, and for mice are those reported for omnivores. The soil-to-small mammal 
BAFs used are shown in Table 7-6. 

For chemicals without soil-to-small mammal BCF values, an alternate approach was used to estimate whole-body 
tissue concentrations. Because most chemical exposure for these small mammal species is via the diet, it is 
assumed that the concentration of each chemical in the small mammal’s tissues is equal to the chemical 
concentration in its diet, that is, a diet to whole-body BAF (wet-weight basis) of one was assumed. The use of a 
diet to whole-body BAF of one is likely to result in a conservative estimate of chemical concentrations for 
chemicals that are not known to biomagnify in terrestrial food chains (e.g., aluminum). For chemicals that are 
known to biomagnify (e.g., PCBs), a diet to whole-body BAF value of one likely results in a realistic estimate of 
tissue concentrations based on reported literature values.  

Aquatic Plants 
Tissue concentrations in the aboveground vegetative portion of aquatic plants were estimated using the same 
methodologies as described above for terrestrial plants except that maximum sediment (not soil) concentrations 
was used in the calculation. Sediment-to-plant BCFs are presented in Table 7-7. 

Aquatic Invertebrates 
Tissue concentrations in aquatic invertebrates were estimated by multiplying the maximum measured sediment 
concentration for each chemical by chemical-specific sediment-to-invertebrate BCFs obtained from the literature 
(Table 7-7). The BCF values used are based on the ratio between dry-weight sediment and dry-weight invertebrate 
tissue. BCFs based on depurated analyses (sediment was purged from the gut of the organism prior to analysis) 
were given preference over undepurated analyses when selecting BCF values since direct ingestion of sediment is 
accounted for separately in the food web model. 

Literature values based on the ratio between dry-weight sediment and wet-weight invertebrate tissue were 
converted to a dry-weight basis by dividing the wet-weight BCF by the estimated solids content for aquatic 
invertebrates (21 percent [0.21]; USEPA 1993c). For chemicals without literature based sediment-to-invertebrate 
BCFs, a BCF of 1.0 was assumed. 

Aquatic Vertebrates 
Tissue concentrations in whole-body fish and frogs were estimated by multiplying the maximum measured 
sediment concentration for each chemical by chemical-specific sediment-to-vertebrate BCFs obtained from the 
literature (Table 7-8). The BCF values used were based on the ratio between dry-weight sediment and dry-weight 
tissue. Literature values based on the ratio between dry-weight sediment and wet-weight tissue were converted 
to a dry-weight basis by dividing the wet-weight BCF by the estimated solids content for aquatic vertebrates 
(25 percent [0.25]; USEPA 1993c). For chemicals without literature based sediment-to-aquatic vertebrate BCFs, a 
BCF of 1.0 was assumed. 
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7.4.2 Dietary Intakes 
Dietary intakes for each receptor species were calculated using the following formula (modified from USEPA 
[1993c]): 

BW
WCWIRPDSSCFIRPDFFCFIR
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x
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where: DIx  = Dietary intake for chemical x (mg chemical/kg body weight/day) 
 FIR = Food ingestion rate (kg/day, dry-weight) 
 FCxi = Concentration of chemical x in food item i (mg/kg, dry weight) 
 PDFi = Proportion of diet composed of food item i (dry weight basis) 
 SCx = Concentration of chemical x in soil/sediment (mg/kg, dry weight) 
 PDS = Proportion of diet composed of soil/sediment (dry weight basis) 
 WIR = Water ingestion rate (L/day) 
 WCx = Concentration of chemical x in water (mg/L) 
 BW = Body weight (kg, wet weight) 

Receptor-specific values that were used as inputs to this equation are provided in Tables 7-4 and 7-5. For 
conservatism, the model assumes that chemicals are 100 percent bioavailable to the receptor and that each 
receptor spends 100 percent of its time within the boundaries of the site.   

7.4.3 Dioxins and Furans 
The dietary intake for each polychlorinated dibenzo-p-dioxin (PCDDs) and polychlorinated dibenzofuran (PCDFs) 
congener thought to have dioxin-like toxicity were estimated by multiplying the estimated dose of each congener 
by a TEF.  The TEFs from Van den Berg et al. (1998) were used to calculate TEQs for birds, and Van den Berg et al. 
(2006) for mammals. This results in toxicity equivalence concentrations for each of the congeners.  These 
concentrations were summed to produce an estimated dosage for each receptor.  The TEFs used in this 
assessment are provided in Table 7-9.  

7.5 Screening-Level Risk Estimation 
The screening-level risk calculation is the final step in the SERA (Step 2). In this step, the maximum exposure 
concentrations for abiotic media (surface soil, sediment, and groundwater) or exposure doses for upper trophic-
level receptor species are compared with the corresponding screening values to derive screening risk estimates. 
The outcome of this step is a list of COPCs for each media-pathway-receptor combination. 

COPCs are selected using the HQ method. HQs are calculated by dividing the chemical concentration in the 
medium being evaluated by the corresponding medium-specific screening value or by dividing the exposure dose 
by the corresponding ingestion screening value. For nondetected chemicals, the maximum reporting limit is used 
as the sample concentration (direct exposure) and as the basis for exposure doses (food web models). Chemicals 
with HQs greater than or equal to 1 are considered COPCs in the SERA. 

HQs exceeding one indicate the potential for risk since the chemical concentration or dose (exposure) exceeds the 
screening value (effect). However, screening values and exposure estimates are derived using intentionally 
conservative assumptions such that HQs greater than or equal to one do not necessarily indicate that impacts are 
occurring. Rather, it identifies chemical-pathway-receptor combinations requiring further evaluation. HQs that are 
less than one indicate that risks are unlikely (USEPA, 1997), enabling a conclusion of no unacceptable risk to be 
reached with high confidence. 

7.5.1 Surface Soil 
Maximum surface soil concentrations were compared to soil screening values to identify preliminary COPCs 
(Table 7-10).  Based on maximum detected concentrations, several inorganics, several pesticides, PAHs, one SVOC, 
two explosives, and four VOCs were identified as preliminary COPCs for lower trophic level receptors (i.e., 
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terrestrial plants and soil dwelling invertebrates).  Three of the pesticides, the SVOC, the explosives, and the VOCs 
were retained as preliminary COPCs because no screening value was available for these compounds. One PCB and 
10 SVOCs were also retained as preliminary COPCs because although they were not detected, the maximum 
reporting limits for these compounds exceeded the screening values.  

The direct exposure screening values for aluminum and iron are based on soil pH rather than the detected 
concentrations of those chemicals in soil. The aluminum SSL states that aluminum is identified as a COPC only at 
sites where the soil pH is less than 5.5 (USEPA, 2003c). Similarly, the iron SSL states that iron is not expected to be 
toxic to plants when the soil pH is between 5 and 8 (USEPA, 2003d). Based on these criteria, both aluminum and 
iron were not identified as preliminary COPCs because the average pH of the soil was 6.1. 

Screening values were not available for the dioxin and furan compounds for lower trophic level receptors; 
however, these compounds were evaluated using the toxicity equivalents approach for upper trophic level 
receptors as described in Section 7.4.3, which is assumed to be protective of lower trophic level biota. 

7.5.2 Sediment  
Maximum sediment concentrations were compared to ecological screening values to identify preliminary COPCs 
(Table 7-11).  Based on maximum detected concentrations, several inorganics, several pesticides, PAHs, two 
SVOCs, two explosives, and three VOCs were identified as preliminary COPCs for lower trophic level receptors 
(i.e., aquatic plants and sediment dwelling invertebrates).  Two of the metals, three of the SVOCs, the explosives, 
and the VOCs were retained as preliminary COPCs because no screening value was available for these compounds. 
Six pesticides, 5 PCBs, 14 SVOCs, and 6 VOCs were also retained as preliminary COPCs because although they were 
not detected, the maximum reporting limits for these compounds exceeded the screening values.  

Screening values were not available for the dioxin and furan compounds for lower trophic level receptors; 
however, these compounds were evaluated using the toxicity equivalents approach for upper trophic level 
receptors, which is assumed to be protective of lower trophic level biota. 

7.5.3 Groundwater 
Although ecological receptors are not exposed directly to groundwater, they can be potentially exposed to 
constituents in groundwater after it discharges to surface water; therefore, the groundwater data were compared 
with ecological screening values for surface water to evaluate this indirect exposure pathway. Maximum dissolved 
groundwater concentrations were compared to screening values for surface water in Table 7-12. Based on 
maximum detected concentrations, several inorganics, one pesticide, one PAH, and one VOC were identified as 
preliminary COPCs for aquatic receptors.  Five inorganics, 7 PCBs, 13 pesticides, 16 SVOCs, and 2 VOCs were also 
retained as preliminary COPCs because although they were not detected, the maximum reporting limits for these 
compounds exceeded the screening values.  

For the dioxin and furan compounds, a toxicity equivalence concentration for 2,3,7,8-TCDD was calculated using 
the TEFs and BEFs for the dioxin and furan congeners, as described in USEPA 1995b. The maximum concentrations 
of the individual detected compounds were converted to TCDD equivalents and compared with the 2,3,7,8-TCDD 
screening value for freshwater (USEPA, 2006b). Only detected congeners were used in this calculation because 
using one-half the detection limit for dioxins/furans would artificially inflate the risk estimate. This comparison 
revealed that the sum of the 2,3,7,8-TCDD equivalents based on maximum detected concentrations was less than 
the freshwater screening value (Table 7-13).   Therefore, dioxin/furan compounds are not considered COPCs for 
groundwater.  

7.5.4 Ash Material 
Maximum ash material concentrations were compared to soil screening values to identify preliminary COPCs 
(Table 7-14).  Based on maximum detected concentrations, 11 inorganics were identified as preliminary COPCs for 
lower trophic level receptors (i.e., terrestrial plants and soil dwelling invertebrates).  One inorganic (cyanide) was 
also retained as a preliminary COPC because although it was not detected, the maximum reporting limit for this 
inorganic exceeded the screening value.  
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Screening values were not available for the dioxin and furan compounds for lower trophic level receptors; 
however, these compounds were evaluated using the toxicity equivalents approach for upper trophic level 
receptors, which is assumed to be protective of lower trophic level biota. 

7.6 Food Web Exposure Screening  
Before the dose of detected bioaccumulative chemicals was estimated, the maximum detected soil 
concentrations were first compared to the avian and mammalian Eco-SSLs (USEPA, 2008). This comparison was 
used as an initial screening step for food web exposure for the identification of food web COPCs per the 
methodology recommended by USEPA Region III. Chemicals that are present in surface soils at concentrations 
below the Eco-SSL values are unlikely to pose unacceptable risk to upper trophic level receptors and therefore 
site-specific food web modeling was not conducted for them.  

7.6.1 Eco-SSL Screening 
Arsenic, cadmium, copper, lead, vanadium, and zinc exceeded Eco-SSLs based upon maximum detected 
concentrations (Table 7-15). However, the magnitude of the maximum HQs for arsenic (2.5), cadmium (3.1) and 
copper (2.0) were low and there were no exceedances based upon the mean soil concentrations for these three 
metals. Also, the concentrations exceeded the Eco- SSLs in only 1 of 38 samples. Lead, vanadium, and zinc 
exceeded either the bird or mammal Eco-SSLs based upon the maximum and mean concentrations. No Eco-SSLs 
are available for mercury and selenium.  Thus, for terrestrial receptors exposed to primarily surface soil, site-
specific food web modeling was conducted only for the following inorganics: lead, vanadium, zinc, mercury, and 
selenium.   

The maximum concentrations of 4,4’-DDT and dieldrin exceeded both the mammal and bird SSLs. However, the 
mean concentrations of 4,4’-DDT did not exceed either SSL. Therefore, site-specific food web modeling was also 
conducted for dieldrin. The maximum and mean concentrations of total high molecular weight PAHs exceeded the 
mammal SSL.  Therefore, high molecular weight PAHs were identified as a preliminary COPC for mammalian 
receptors.  

7.6.2 Site-Specific Food Web Modeling 
Terrestrial Receptors 
The HQs resulting from comparison of maximum exposure doses of bioaccumulative chemicals (USEPA, 2000) for 
each upper trophic level receptor species to ingestion screening values are presented in Table 7-16 for terrestrial 
receptors. The estimated doses of lead, mercury, selenium, vanadium, zinc, 4,4'-DDE, PCBs, and PAHs exceeded 
the NOAEL-based screening values for one or more terrestrial receptors (Table 7-16).  Therefore, each of these 
chemicals was retained as preliminary COPCs for upper trophic level receptors. 

Semi-Aquatic Receptors 
The estimated doses of arsenic, cadmium, chromium, copper, lead, mercury, selenium, vanadium, zinc, and 
Aroclor-1254 exceeded the NOAEL-based screening values for one or more semi-aquatic receptors (Table 7-17).  
Therefore, each of these chemicals was retained as preliminary COPCs for upper trophic level receptors. 

Ash Exposure 
The estimated doses of arsenic, cadmium, chromium, lead, mercury, selenium, vanadium, zinc, and dioxins/furans 
(expressed as 2,3,7,8-TCDD TEQs) exceeded the NOAEL-based screening values for one or more receptors for 
exposure to the ash material (Table 7-18).   Therefore, each of these chemicals was retained as preliminary COPCs 
for upper trophic level receptors. 

Shallow Subsurface Soil Exposure 
The estimated doses of arsenic, cadmium, chromium, lead, mercury, selenium, vanadium, zinc, and Aroclor-1221 
exceeded the NOAEL-based screening values for one or more burrowing receptors for exposure to shallow 
subsurface soil (Table 7-19).   Therefore, each of these chemicals was retained as preliminary COPCs for upper 
trophic level receptors. 
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7.7 Step 3A—Refinement of Conservative Exposure Assumptions 
According to Superfund guidance (USEPA, 1997), Step 3 initiates the problem formulation phase of the BERA. 
Under Navy guidance (CNO, 1999), the BERA is defined as Tier 2, and the first activity under Tier 2 is Step 3A. In 
Step 3A, the conservative assumptions employed in Tier 1 are refined and risk estimates are recalculated using 
the same conceptual site model for the site. The refined risk calculations are described in the following 
subsections. This step is conducted to assist with the identification of risk drivers (i.e., chemicals that may pose 
the greatest risk). In some cases, additional information is presented that has bearing on whether a constituent is 
identified as a potential risk driver.  

If re-evaluation of the conservative exposure assumptions supports an acceptable risk finding, then the site may 
exit the ERA process (CNO, 1999). However, if it is determined that unacceptable risk exists, then the site moves 
forward in the process and Step 3B is conducted, where the BERA problem formulation is completed based on the 
conclusions from Step 3A. 

7.7.1 Assumptions and Approach 
Assumptions and methods that were modified for the calculation of media-specific and food web HQs are listed 
below, along with justification for each modification. These refinements were used to weigh the evidence of 
potential risk for each preliminary COPC identified for each media to assess whether they warrant further 
evaluation or action.  

 Average chemical concentrations were used instead of maximum concentrations as the exposure point 
concentration for direct exposure (lower trophic-level receptors) and for estimating dietary doses to upper 
trophic level receptors. Average chemical concentrations provide a more realistic estimate of the likely level 
of chemical exposure such receptors would encounter. The mean concentrations are also appropriate for 
evaluating potential risks to populations of soil invertebrates and aquatic receptors on a spatial scale 
equivalent to the entire site. Because some of these receptors are relatively immobile or have a limited home 
range, individuals are more likely to be impacted by locations with maximum concentrations. However, the 
evaluation of an average exposure scenario is more instructive with regard to the level of potential impact 
that might be expected at the population level.  

 Midpoints of the receptor body weight and food ingestion rate presented in Table 7-20 were used to develop 
exposure estimates for higher trophic-level receptors, rather than minimum body weights and maximum 
ingestion rates. Because these represent the characteristics of a greater proportion of the individuals in a 
population, midpoint exposure parameters are often more realistic. 

 Central tendency estimates were used to develop exposure estimates for bioaccumulation factors used in the 
food web exposure estimation. Soil-to-plant, soil-to-invertebrate, and soil-to-small mammal BCFs/BAFs used 
in Step 3A are presented in Table 7-21. Sediment-to-invertebrate and sediment-to-fish BAFs are presented in 
Table 7-22.  Sediment-to-plant and sediment-to-frog BAFs are presented in Table 7-23.  

 Ingestion-based (food web) COPCs were based upon a comparison of mean exposure doses with ingestion 
TRVs based upon the NOAEL, the Maximum Acceptable Toxicant Concentration (MATC), and the LOAEL. The 
MATC is the geometric mean of the NOAEL and LOAEL. An exceedance of the MATC was generally considered 
an unacceptable effect at the refined screening step although chemicals that exceed the MATC, but not the 
LOAEL, were discussed for possible risk management considerations. 

 Chemicals that were not detected but were retained as preliminary COPCs because the maximum reporting 
limit exceeded the screening value were dropped from further consideration in Step 3A because it is unlikely 
that the concentrations of these chemicals are present at environmentally significant levels. 

 Additional information considered in the more realistic evaluations also included the size of the site, the type 
and quality of the habitat present on the site and the surrounding area, and potential receptors likely to be 
present, and the frequency and magnitude of screening value exceedances. 
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7.7.2 Refined Risk Calculations  
Surface Soil 
The refined risk calculations for surface soil are presented in Table 7-24. Preliminary COPCs eliminated after 
consideration of average site concentrations included: arsenic, cobalt, lead, manganese, nickel, selenium, zinc, 
4,4’-DDD, 4,4’-DDE, 4,4’-DDT, methoxychlor, and low molecular weight PAHs.  All of these preliminary COPCs 
except for manganese exceeded the screening values at seven or fewer locations out of the 38 sample locations. 
Manganese exceeded the screening values at 13 of the 38 sample locations. Pesticides exceeded the screening 
values at only two locations (IS66SO16 and IS66DP41).  Low molecular weight PAHs also only exceeded the 
screening value at two locations (IS66SO12 and IS66DP41).  Thus, these preliminary COPCs were eliminated in 
Step 3A because the mean concentrations were below the screening values and they also have a low frequency of 
exceendence with isolated areas of potential risk. 

Four inorganics (chromium, cyanide, mercury, and vanadium) exceeded screening values based on detected mean 
concentrations and were identified as refined COPCs. The mean concentrations of atrazine and high molecular 
weight PAHs also exceeded the screening values, although both only exceeded the screening values at 3 of the 
38 sample locations.  No other chemicals in the surface soil exceeded the screening values based on mean 
detected concentrations.  

Three pesticides, three SVOCs, two explosives, and four VOCs were detected, but no screening values were 
available for these chemicals. The pesticides were detected infrequently and at similar concentrations as the 
other pesticides for which screening values were available.  Similarly, the three SVOCs were detected infrequently 
and at similar concentrations as like compounds.  Therefore, the three pesticide and three SVOCs were not 
considered risk-driving COPCs surface soil.  

One of the explosives compounds (nitroglycerin) were detected in only 1 of 38 samples.  The other explosive 
compound (perchlorate) was detected in most of the samples; however, the mean concentration of 2.96 was 
much lower than the screening values for other explosive compounds.  Therefore, neither of these explosives 
were considered risk-driving COPCs for surface soil.   

Three of the four VOCs without screening values were detected in only 1 of 38 samples and the other (acetone) is 
a common laboratory contaminant.  Therefore, none of the four VOCs without screening values were considered 
risk-driving COPCs for surface soil.  

Sediment  
The refined risk calculations for surface soil are presented in Table 7-25. Preliminary COPCs eliminated after 
consideration of average site concentrations included: antimony, arsenic, cadmium, copper, iron, manganese, 
nickel, vanadium, zinc, alpha-Chlordane, Aroclor-1260, endosulfan I, endrin aldehyde, endrin ketone, and 
methoxychlor.  All of these preliminary COPCs exceeded the screening values at five or less of the 14 samples 
locations, with many exceeding at only one location.  Most of the exceedences were at sample locations IS66SD14 
and IS66SD02, which also correspond to locations with some of the highest concentrations of the potential risk-
driving COPCs.  Thus these preliminary COPCs were eliminated in Step 3A because the mean concentrations were 
below the screening values and they also have a low frequency of exceendence with isolated areas of potential 
risk. The locations where these preliminary COPCs exceeded the screening values will be included in any 
additional risk studies or remedial action; therefore, any potential risk from the preliminary COPCs will also be 
addressed. 

Four inorganics exceeded screening values based on detected mean concentrations (i.e., cyanide, lead, mercury, 
and silver). The magnitude and frequency of the exceedences were small, with HQs ranging from 1.4 (silver) to 2.9 
(cyanide); these metals are considered potential risk-driving COPCs for sediment. 

The mean concentrations of four pesticides (4,4’-DDT, 4,4’-DDE, and 4,4’-DDD, and dieldrin) and 1 PCB (Aroclor-
1254) also exceeded the screening values, although dieldrin and Aroclor-1254 only exceeded the screening values 
at 1 of the 14 sample locations. The DDT-related compounds were detected at most of the sampling locations.  
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PAHs were detected at most of the sampling locations at mean detected concentrations greater than the 
screening values.  Atrazine was the only other SVOC detected at a mean concentration greater than the screening 
values, although it exceeded screening at only one location.  No other chemicals in the sediment exceeded the 
screening values based on mean detected concentrations.  

Two inorganics, three SVOCs, two explosives, and three VOCs were detected, but no screening values were 
available for these chemicals. The two inorganics were detected at relatively low mean concentrations (beryllium 
at 0.47 mg/kg and thallium at 0.28 mg/kg).  The SVOCs were detected infrequently and at similar concentrations 
as other SVOCs for which screening values were available.  Therefore, the two inorganics and three SVOCs were 
not considered risk-driving COPCs for sediment.  

The two explosives compounds were detected at only one sample location and the mean concentrations were 
lower than the screening values for other explosive compounds. In general, explosive compounds have one or 
more nitro groups on the parent molecule. Nitro compounds are reduced to amino compounds and bind to 
organic matter when released to soil and sediment (Roberts and Hartley, 1992). In general, the fate and transport 
information for nitro compounds suggest that these compounds have limited persistence in aquatic 
environments. Therefore, neither of these explosives was considered risk-driving COPCs for sediment. 

The VOCs without screening values were detected infrequently and are common laboratory contaminants.  
Therefore, none of the VOCs without screening values were considered risk-driving COPCs for sediment.   

Groundwater  
Three inorganics (barium, iron, and manganese) exceeded screening values based on detected mean 
concentrations (Table 7-26). These metals are considered refined COPCs for but may be related to local geologic 
conditions, rather than to past site activities. Additionally, since no COPCs were identified for surface water during 
the site investigation and there is no direct exposure to groundwater and dilution would occur upon discharge to 
surface water, they are not considered risk-driving COPCs for groundwater.  

Only one pesticide (heptachlor) was detected in the groundwater and only in one sample.  However, since no 
COPCs were identified for surface water during the site investigation and heptachlor was not detected in surface 
water, it is not considered a risk-driving COPC for groundwater.  

Ash Material  
Mean ash material concentrations were compared to soil screening values to identify refined COPCs (Table 7-27).  
Based on mean detected concentrations, 9 inorganics were identified as refined or potential-risk driving COPCs for 
lower trophic level receptors (i.e., terrestrial plants and soil dwelling invertebrates).    

7.7.3 Site-Specific Food Web Modeling 
Terrestrial Receptors 
The HQs resulting from comparison of mean exposure doses of bioaccumulative chemicals for each upper trophic 
level receptor species to ingestion screening values are presented in Table 7-28 for terrestrial receptors. The 
estimated doses of mercury and vanadium exceeded the NOAEL-based screening values, but neither exceeded the 
LOAEL-based screening values (Table 7-28).   Therefore, no refined COPCs were identified for terrestrial upper 
trophic level receptors. 

Semi-Aquatic Receptors 
The estimated mean doses of mercury and zinc exceeded the NOAEL-based screening values for one or more 
semi-aquatic receptors (Table 7-29).  However, only mercury also exceeded the LOAEL-based screening value. 
Therefore, mercury was retained as refined or potential risk-driving COPCs for semi-aquatic upper trophic level 
receptors. 

Ash Exposure 
The estimated doses of arsenic, mercury, selenium, and vanadium exceeded the NOAEL-based screening values 
for one or more receptors for exposure to the ash material (Table 7-30).  Arsenic and selenium also exceeded the 
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LOAEL-based screening value. Therefore, arsenic and selenium were retained as refined or potential risk-driving 
COPCs for terrestrial upper trophic level receptor exposure to the ash material. 

Shallow Subsurface Soil Exposure 
None of the estimated mean doses of chemicals exceeded the NOAEL-based screening values for burrowing 
receptor exposure to shallow subsurface soil (Table 7-31).   Therefore, no refined or potential risk-driving COPCs 
were identified for upper trophic level receptor exposure to shallow subsurface soil. 

7.8 Comparison to Background Data  
7.8.1 Surface Soil 
Concentrations of the thirteen inorganic chemicals of concern that were measured above soil screening values 
were compared to the same inorganics detected in NSF-IH background samples collected for the Background Soil 
Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech NUS, 2002a). The table below compares 
the concentrations of the metals for which background concentrations for IHDIV (Tetra Tech NUS, 2002a) were 
available.  

Chemical 
Average Site 

Concentration (mg/kg) 
Average Background 

Concentration (mg/kg) Ratio (Site/Background) 

Chromium 14.2 13.6 1.04 

Cyanide  0.18 0.66 0.27 

Mercury 0.79 0.06 13.2 

Vanadium 33.7 23.3 1.45 

 

The average site concentrations of chromium and cyanide were similar to or less than the average background 
concentrations for these inorganics. The site/background ratio for vanadium was less than 1.5. This suggests that, 
since these COPCs were not substantially higher than background soil concentrations, it is unlikely that their 
concentrations are site-related. As such, chromium, cyanide, and vanadium are not considered risk-driving COPCs. 
Mercury was retained as a potential risk-driving COPC for surface soil. 

7.8.2 Sediment 
Concentrations of the refined inorganic COPCs in sediment were compared to the same inorganics detected in 
NSF-IH background sediment samples collected from freshwater streams believed not to have been impacted by 
facility operations (i.e., four locations on Stump Neck Annex, three on NSF-IH, two from a nearby State Park and 
one from a nearby State Forest) (Tetra Tech NUS, 2002b). No background data were available for cyanide, so the 
background soil value was used as a surrogate value. 

Chemical 
Average Site 

Concentration (mg/kg) 
Average Background 

Concentration (mg/kg) Ratio (Site/Background) 

Cyanide 0.29 0.66* 0.44 

Lead 52.1 23.1 2.25 

Mercury 0.29 0.07 4.14 

Silver 1.37 0.62 2.21 

*soil background value 

The average site concentration of cyanide was less than the average background concentration.  This suggests 
that, since this COPC is similar to background sediment concentrations, it is unlikely that the concentrations are 
site-related and as such is not considered a risk-driving COPC. Lead, mercury, and silver were retained as potential 
risk-driving COPCs in onsite sediment. 
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7.9 Uncertainty 
Uncertainties are present in all risk assessments because of the limitations of the available data and the need to 
make certain assumptions and extrapolations based on incomplete information. Since very conservative 
assumptions were used in the exposure and effects assessments, these uncertainties are more likely to result in 
an overestimation of the likelihood and magnitude of risks to ecological receptors rather than an 
underestimation. The uncertainty in this risk assessment is mainly attributable to the following factors: 

 Detection Limits: Detection limits for some analytes exceeded applicable screening values in some media. 
Although these analytes were not detected, they were retained as preliminary COPCs for conservatism. This 
likely overstates the number of actual COPCs. 

 Selection of COPCs: Chemicals without available screening values were retained as preliminary COPCs. This 
likely overstates the number of actual COPCs. 

 Receptor Species Selection: Amphibian and reptilian species were not selected as potential receptors in the 
ERA, although exposure pathways to these organisms were likely to be complete. This represents an 
uncertainty in the risk assessment, although the other assessment endpoints are assumed to be protective of 
these receptor groups. 

 Food Web Exposure Modeling: Chemical concentrations in terrestrial food items (plants and earthworms) 
were modeled from measured media concentrations and were not directly measured. The use of generic, 
literature-derived exposure models and bioaccumulation factors introduces some uncertainty into the 
resulting estimates. The values selected and methodology employed were intended to provide a conservative 
estimate of potential food web exposure concentrations. 

Another source of uncertainty is the use of default assumptions for exposure parameters such as 
bioconcentration and bioaccumulation factors (BCFs/BAFs). Although BCFs or BAFs for many bioaccumulative 
chemicals were readily available from the literature and were used in the SERA, the use of a default factor of 
1.0 to estimate the concentration of some chemicals in receptor prey items is a source of uncertainty. 
However, for most chemicals, the assumption that the chemical body burden in the prey item is at the same 
concentration as in soil or sediment is conservative and would overestimate risk.  

The exposure parameters used for the receptors were unrealistically conservative. The use of maximum 
ingestion rates and minimum body weights result in a conservative estimate of exposure. In addition, area use 
factors were assumed to equal one. This is a conservative assumption since a significant percentage of each 
upper trophic level receptor species time could be spent foraging offsite in unimpacted areas or areas where 
chemical concentrations are expected to be significantly lower. 

 Chemical Mixtures: Information on the ecotoxicological effects of chemical interactions is generally lacking, 
which required (as is standard for ecological risk assessments) that the chemicals be evaluated on a 
compound-by-compound basis during the comparison to screening value. This could result in an 
underestimation of risk (if there are additive or synergistic effects among chemicals) or an overestimation of 
risks (if there are antagonistic effects among chemicals). 

 Mean Versus Maximum Media Concentrations: As is typical in a screening-level risk assessment, a finite 
number of samples is used to develop the exposure estimates. The maximum measured concentration 
provides a conservative estimate for immobile biota or those with a limited home range. The most realistic 
exposure estimates for mobile species with relatively large home ranges and for species populations (even 
those that are immobile or have limited home ranges) are those based on the mean constituent 
concentrations in each medium to which these receptors are exposed. This is reflected in the wildlife dietary 
exposure models contained in the Wildlife Exposure Factors Handbook (USEPA, 1993c), which specifies the 
use of average media concentrations.  

 Evaluation of Groundwater: Although ecological receptors are not directly exposed to groundwater, 
groundwater concentrations were compared directly to surface water screening values without the 
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application of any dilution factors. Since significant dilution is likely to occur prior to and upon discharge to a 
surface water body, this procedure results in a very conservative assessment.  

7.10 Ecological Risk Conclusions 
 Mercury, atrazine, and high molecular weight PAHs in surface soil pose potential risks to soil invertebrates or 

terrestrial plants. 

 Lead, mercury, silver, 4,4’-DDT, 4,4’-DDE, 4,4’-DDD, dieldrin, Aroclor-1254, and PAHs in sediment pose 
potential risks to benthic invertebrates or aquatic plants. 

 Several inorganics in the ash material pose potential risks to soil invertebrates or terrestrial plants.  

 Mercury in sediment poses a potential risk to upper trophic level semi-aquatic receptors. 

 Arsenic and selenium in the ash material pose potential risks to upper trophic level terrestrial receptors. 



TABLE 7-1  
Measurement Endpoints for Site 66 
Site 66 Remedial Investigation Report 
NSF-IH, Indian Head, Maryland 
 

Assessment Endpoints  
Measurement  

Endpoints 

Terrestrial Receptors   

Impact on growth and survival 
of the soil invertebrate 
community. 

 
Comparison of hazard quotients (HQs) for soil invertebrates to a target HQ 
of 1. Medium-specific HQs are calculated by dividing the soil concentration 
by a soil benchmark that is intended to be protective of soil invertebrates. 

Impact on growth and survival 
of the plant community. 

 Comparison of HQs for terrestrial plants to a target HQ of 1. Medium-
specific HQs are calculated by dividing the soil concentration by a soil 
benchmark that is intended to be protective of terrestrial plants. 

Impact on growth, survival, 
and reproduction of terrestrial 
insectivorous birds. 

 Comparison of HQs for American woodcock to a target HQ of 1. Receptor-
specific HQs are calculated by dividing an estimated level of exposure 
(dose) by a screening toxicity value that is associated with no adverse effects. 

Impact on growth, survival, 
and reproduction of terrestrial 
carnivorous birds. 

 Comparison of HQs for Eastern screech owl to a target HQ of 1. Receptor-
specific HQs are calculated by dividing an estimated level of exposure 
(dose) by a screening toxicity value that is associated with no adverse effects. 

Impact on growth, survival, and 
reproduction of terrestrial 
insectivorous mammals. 

 Comparison of HQs for short-tailed shrew to a target HQ of 1. Receptor-
specific HQs are calculated by dividing an estimated level of exposure 
(dose) by a screening toxicity value that is associated with no adverse effects. 

Impact on growth, survival, and 
reproduction of terrestrial 
carnivorous mammals. 

 Comparison of HQs for red fox to a target HQ of 1. Receptor-specific HQs 
are calculated by dividing an estimated level of exposure (dose) by a 
screening toxicity value that is associated with no adverse effects. 

Aquatic and Semi-aquatic Receptors 

Impact on the growth and 
survival of the benthic 
invertebrate community. 

 Comparison of HQs for benthic invertebrates to a target HQ of 1. Media-
specific HQs are calculated by dividing the sediment concentration by a 
sediment screening value that is intended to be protective of benthic 
invertebrates. 

Impact on the growth and 
survival of the aquatic plant 
community. 

 Comparison of HQs for aquatic plants to a target HQ of 1. Media-specific 
HQs are calculated by dividing the sediment concentration by a sediment 
screening value that is intended to be protective of aquatic plants. 

Impact on growth, survival, 
and reproduction of 
insectivorous aquatic birds. 

 Comparison of HQs for spotted sandpiper to a target HQ of 1. Receptor-
specific HQs are calculated by dividing an estimated maximum level of 
exposure by a screening toxicity value that is associated with no adverse 
effects. 

Impact on growth, survival, 
and reproduction of 
carnivorous aquatic birds. 

 Comparison of HQs for great blue heron to a target HQ of 1. Receptor-
specific HQs are calculated by dividing an estimated maximum level of 
exposure by a screening toxicity value that is associated with no adverse 
effects. 

Impact on growth, survival, 
and reproduction of semi-
aquatic omnivorous mammals. 

 Comparison of HQs for raccoon to a target HQ of 1. Receptor-specific HQs 
are calculated by dividing an estimated maximum level of exposure by a 
screening toxicity value that is associated with no adverse effects. 

Impact on growth, survival, or 
reproduction of burrowing 
semi-aquatic mammals. 

 Comparison of HQs for muskrat to a target HQ of 1. Receptor-specific HQs 
are calculated by dividing an estimated maximum level of exposure by a 
screening toxicity value that is associated with no adverse effects. 
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Inorganics
Arsenic mouse 0.03 3 generations oral in water reproduction 1.26 0.25 Sample et al. 1996
Arsenic dog 10.0 2 years oral in diet systemic 6.00 1.20 ATSDR 1993a
Cadmium rat 0.303 6 weeks oral (gavage) reproduction 10.0 1.00 Sample et al. 1996
Cadmium dog 10.0 3 months oral in diet reproduction 3.75 0.75 ATSDR 1999a
Chromium rat 0.35 3 months oral in water mortality 131 26.3 Sample et al. 1996
Chromium rat 0.35 1 year oral in water body weight/intake 16.4 3.28 Sample et al. 1996
Copper mouse 0.03 1 month + GD 0-19 oral in diet developmental 104 78.0 ATSDR 1990a
Copper mink 1.00 357 days oral in diet reproduction 15.1 11.7 Sample et al. 1996
Lead rat 0.35 3 generations oral in diet reproduction 80.0 8.00 Sample et al. 1996
Mercury rat 0.35 3 generations oral in diet reproduction 0.16 0.032 Sample et al. 1996
Mercury mink 1.00 93 days oral in diet survival/weight loss 0.25 0.15 Sample et al. 1996
Nickel rat 0.35 3 generations oral in diet reproduction 80.0 40.0 Sample et al. 1996
Nickel dog 10.0 2 years oral in diet systemic 62.5 25.0 ATSDR 1997a
Selenium rat 0.35 1 year oral in water reproduction 0.33 0.20 Sample et al. 1996
Silver rat 0.35 2 weeks oral in water survival 45.3 9.06 ATSDR 1990b
Zinc rat 0.35 GD 1-16 oral in diet reproduction 320 160 Sample et al. 1996
Zinc mink 1.00 25 weeks oral reproduction 104 20.8 ATSDR 1994a
Pesticides/PCBs
4,4'-DDD rat 0.35 2 years oral in diet reproduction 4.00 0.80 Sample et al. 1996
4,4'-DDD dog 10.0 2 generations oral in diet reproduction 5.00 1.00 ATSDR 1994b
4,4'-DDE rat 0.35 2 years oral in diet reproduction 4.00 0.80 Sample et al. 1996
4,4'-DDE dog 10.0 2 generations oral in diet reproduction 5.00 1.00 ATSDR 1994b
4,4'-DDT rat 0.35 2 years oral in diet reproduction 4.00 0.80 Sample et al. 1996
4,4'-DDT dog 10.0 2 generations oral in diet reproduction 5.00 1.00 ATSDR 1994b
Aldrin rat 0.35 3 generations oral in diet reproduction 1.00 0.20 Sample et al. 1996
alpha-BHC rat 0.35 4 generations oral in diet reproduction 3.20 1.60 Sample et al. 1996
alpha-Chlordane mouse 0.03 6 generations oral in diet reproduction 9.16 4.58 Sample et al. 1996
Aroclor-1016 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 Sample et al. 1996
Aroclor-1016 mink 1.00 18 months oral in diet reproduction 3.43 1.37 Sample et al. 1996

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Duration Exposure Route Effect/Endpoint
LOAEL 

(mg/kg/d)
NOAEL 

(mg/kg/d) Reference

TABLE 7-2

Ingestion Screening Values for Mammals

Chemical Test Organism
Body Weight 

(kg)
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Aroclor-1221 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 Sample et al. 1996
Aroclor-1221 mink 1.00 7 months oral in diet reproduction 0.69 0.14 Sample et al. 1996
Aroclor-1232 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 Sample et al. 1996
Aroclor-1232 mink 1.00 7 months oral in diet reproduction 0.69 0.14 Sample et al. 1996
Aroclor-1242 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 Sample et al. 1996
Aroclor-1242 mink 1.00 7 months oral in diet reproduction 0.69 0.14 Sample et al. 1996
Aroclor-1248 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 Sample et al. 1996
Aroclor-1248 mink 1.00 4.5 months oral in diet reproduction 0.69 0.14 Sample et al. 1996
Aroclor-1254 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 Sample et al. 1996
Aroclor-1254 mink 1.00 4.5 months oral in diet reproduction 0.69 0.14 Sample et al. 1996
Aroclor-1260 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 Sample et al. 1996
Aroclor-1260 mink 1.00 4.5 months oral in diet reproduction 0.69 0.14 Sample et al. 1996
PCBs (total) oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 Sample et al. 1996
PCBs (total) mink 1.00 4.5 months oral in diet reproduction 0.69 0.14 Sample et al. 1996
beta-BHC rat 0.35 4 generations oral in diet reproduction 3.20 1.60 Sample et al. 1996
delta-BHC rat 0.35 4 generations oral in diet reproduction 3.20 1.60 Sample et al. 1996
Dieldrin rat 0.35 3 generations oral in diet reproduction 0.20 0.04 Sample et al. 1996
Dieldrin dog 10 15.7 months oral in diet systemic 0.14 0.03 ATSDR 1993b
Endosulfan I rat 0.35 30 days oral (gavage) fertility 7.50 1.50 Sample et al. 1996
Endosulfan I dog 10.0 2 years oral in diet systemic 5.00 1.00 ATSDR 1993c
Endosulfan II rat 0.35 30 days oral (gavage) fertility 7.50 1.50 Sample et al. 1996
Endosulfan II dog 10.0 2 years oral in diet systemic 5.00 1.00 ATSDR 1993c
Endrin mouse 0.03 120 days oral in diet reproduction 0.92 0.18 Sample et al. 1996
gamma-BHC (Lindane) rat 0.35 3 generations oral in diet reproduction 40.0 8.00 Sample et al. 1996
gamma-Chlordane mouse 0.03 6 generations oral in diet reproduction 9.16 4.58 Sample et al. 1996
Heptachlor mouse 0.03 70 days oral in diet reproduction 1.63 0.33 ATSDR 1993d
Heptachlor mink 1.00 181 days oral in diet reproduction 1.00 0.20 Sample et al. 1996
Heptachlor epoxide mouse 0.03 70 days oral in diet reproduction 1.63 0.33 ATSDR 1993d
Heptachlor epoxide mink 1.00 181 days oral in diet reproduction 1.00 0.20 Sample et al. 1996
Methoxychlor rat 0.35 11 months oral in diet reproduction 8.00 4.00 Sample et al. 1996
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Toxaphene rat 0.35 3 generations oral in diet reproduction 40.0 8.00 Sample et al. 1996
Semivolatile Organics
4-Bromophenyl-phenylether -- -- -- -- -- NA NA --
4-Chlorophenyl-phenylether -- -- -- -- -- NA NA --
Acenaphthene mouse 0.03 13 weeks oral (gavage) reproduction 700 350 ATSDR 1995a
Acenaphthylene mouse 0.03 13 weeks oral (gavage) reproduction 700 350 ATSDR 1995a
Anthracene mouse 0.03 13 weeks oral (gavage) reproduction 5,000 1,000 ATSDR 1995a
Benzo(a)anthracene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Benzo(a)pyrene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Benzo(b)fluoranthene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Benzo(g,h,i)perylene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Benzo(k)fluoranthene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Chrysene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Dibenz(a,h)anthracene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Fluoranthene mouse 0.03 13 weeks oral (gavage) reproduction 2,500 500 ATSDR 1995a
Fluorene mouse 0.03 13 weeks oral (gavage) reproduction 2,500 500 ATSDR 1995a
Hexachlorobenzene rat 0.35 4 generations oral in diet reproduction 2.00 1.00 ATSDR 1996b
Hexachlorobenzene dog 10.0 1 year oral systemic 12.0 1.20 ATSDR 1996b
Hexachlorobutadiene rat 0.35 GD 1-22; LD 1-21 oral in diet developmental 20.0 2.00 ATSDR 1994c
Hexachlorocyclopentadiene mouse 0.03 GD 6-15 oral (gavage) developmental 375 75.0 ATSDR 1999b
Hexachloroethane rat 0.35 GD 6-16 oral (gavage) reproduction 500 100 ATSDR 1997b
Indeno(1,2,3-cd)pyrene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Pentachlorophenol rat 0.35 2 generations oral in diet developmental 25.0 5.00 ATSDR 1994d
Phenanthrene mouse 0.03 13 weeks oral (gavage) reproduction 2,500 500 ATSDR 1995a
Pyrene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Volatile Organics
1,1,2,2-Tetrachloroethane rat 0.35 78 weeks oral (gavage) reproduction 380 76.0 ATSDR 1996a
1,2,4-Trichlorobenzene rat 0.35 3 generations oral in water reproduction 106 53.0 Coulston and Kolbye 1994
1,2-Dichlorobenzene rat 0.35 chronic oral (gavage) liver/kidney 429 85.7 Coulston and Kolbye 1994
1,3-Dichlorobenzene rat 0.35 chronic oral (gavage) liver/kidney 429 85.7 Coulston and Kolbye 1994
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(kg)
1,4-Dichlorobenzene rat 0.35 GD 6-15 oral (gavage) developmental 500 250 ATSDR 1998a
Dioxins/Furans
Dioxin/furan (TEQ) - Mammal rat 0.35 3 generations oral in diet reproduction 0.00001 0.000001 Sample et al. 1996

Notes:

Where two values are presented for the same chemical, the more appropriate test organism was used for a given receptor (e.g., arsenic: mouse for deer mouse and shrew, dog for red fox)
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Inorganics

Arsenic brown-headed cowbird 0.049 7 months oral in diet survival 7.38 2.46 Sample et al. 1996
Arsenic mallard 1.00 128 days oral in diet survival 12.8 5.14 Sample et al. 1996
Cadmium mallard 1.15 90 days oral in diet reproduction 20.0 1.45 Sample et al. 1996
Chromium American black duck 1.25 10 months oral in diet reproduction 5.00 1.00 Sample et al. 1996
Copper chicken (chicks) 0.534 10 weeks oral in diet growth/survival 61.7 47.0 Sample et al. 1996
Lead Japanese quail 0.15 12 weeks oral in diet reproduction 11.3 1.13 Sample et al. 1996
Lead American kestrel 0.13 7 months oral in diet reproduction 19.3 3.85 Sample et al. 1996
Mercury red-tailed hawk 1.10 12 weeks oral in diet survival/neurological 1.20 0.49 USEPA 1995b
Mercury Japanese quail 0.15 1 year oral in diet reproduction 0.90 0.45 Sample et al. 1996
Mercury mallard 1.00 3 generations oral in diet reproduction 0.078 0.026 USEPA 1997b
Nickel mallard 0.782 90 days oral in diet growth/survival 107 77.4 Sample et al. 1996

Selenium
black-crowned night-

heron 0.88 94 days oral in diet reproduction 9.00 1.80 Sample et al. 1996
Selenium mallard 1.00 100 days oral in diet reproduction 0.80 0.40 Sample et al. 1996
Selenium screech owl 0.20 13.7 weeks oral in diet reproduction 1.50 0.44 Sample et al. 1996
Silver mallard 1.10 14 days oral in diet survival 178 35.6 USEPA 1999
Silver chicken (chicks) 0.80 not specified oral in diet growth 35.0 7.00 Eisler 1996
Zinc chicken 1.94 44 weeks oral in diet reproduction 131 14.5 Sample et al. 1996
Pesticides/PCBs
4,4'-DDD Japanese quail 0.11 3 generations oral in diet reproduction 5.00 0.50 USEPA 1995b
4,4'-DDD barn owl 0.47 2 years oral in diet reproduction 0.40 0.08 Blus 1996
4,4'-DDD mallard 1.00 2 years oral in diet reproduction 0.60 0.12 USEPA 1995b
4,4'-DDD bald eagle 4.74 112 days oral in diet survival 3.00 0.30 USEPA 1995b
4,4'-DDE Japanese quail 0.11 3 generations oral in diet reproduction 5.00 0.50 USEPA 1995b
4,4'-DDE barn owl 0.47 2 years oral in diet reproduction 0.40 0.08 Blus 1996
4,4'-DDE mallard 1.00 2 years oral in diet reproduction 0.60 0.12 USEPA 1995b
4,4'-DDE bald eagle 4.74 112 days oral in diet survival 3.00 0.30 USEPA 1995b
4,4'-DDT Japanese quail 0.11 3 generations oral in diet reproduction 5.00 0.50 USEPA 1995b
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Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Duration Exposure Route Effect/Endpoint
LOAEL 

(mg/kg/d)
NOAEL 

(mg/kg/d) Reference

TABLE 7-3

Ingestion Screening Values for Birds

Chemical Test Organism
Body Weight 

(kg)
4,4'-DDT barn owl 0.47 2 years oral in diet reproduction 0.40 0.08 Blus 1996
4,4'-DDT mallard 1.00 2 years oral in diet reproduction 1.50 0.60 USEPA 1995b
4,4'-DDT bald eagle 4.74 112 days oral in diet survival 3.00 0.30 USEPA 1995b
Aldrin ring-necked pheasant 1.14 5 days oral in diet survival 0.35 0.07 Hill et al. 1975
Aldrin mallard 1.00 5 days oral in diet survival 0.78 0.16 Hill et al. 1975
alpha-BHC Japanese quail 0.15 90 days oral in diet reproduction 2.25 0.56 Sample et al. 1996
alpha-Chlordane red-winged blackbird 0.064 84 days oral in diet survival 10.7 2.14 Sample et al. 1996
alpha-Chlordane northern bobwhite 0.19 not specified oral in diet reproduction 5.95 1.19 Wiemeyer 1996
alpha-Chlordane mallard 1.00 not specified oral in diet reproduction 4.00 0.80 Wiemeyer 1996
Aroclor-1016 ring-necked pheasant 1.00 17 weeks oral reproduction 1.80 0.36 Sample et al. 1996
Aroclor-1016 screech owl 0.181 2 generations oral in diet reproduction 2.05 0.41 Sample et al. 1996
Aroclor-1016 mallard 1.00 1 month oral in diet reproduction 7.50 1.50 USEPA 1995b
Aroclor-1221 ring-necked pheasant 1.00 17 weeks oral reproduction 1.80 0.36 Sample et al. 1996
Aroclor-1221 screech owl 0.181 2 generations oral in diet reproduction 2.05 0.41 Sample et al. 1996
Aroclor-1221 mallard 1.00 1 month oral in diet reproduction 7.50 1.50 USEPA 1995b
Aroclor-1232 ring-necked pheasant 1.00 17 weeks oral reproduction 1.80 0.36 Sample et al. 1996
Aroclor-1232 screech owl 0.181 2 generations oral in diet reproduction 2.05 0.41 Sample et al. 1996
Aroclor-1232 mallard 1.00 1 month oral in diet reproduction 7.50 1.50 USEPA 1995b
Aroclor-1242 ring-necked pheasant 1.00 17 weeks oral reproduction 1.80 0.36 Sample et al. 1996
Aroclor-1242 screech owl 0.181 2 generations oral in diet reproduction 2.05 0.41 Sample et al. 1996
Aroclor-1242 mallard 1.00 1 month oral in diet reproduction 7.50 1.50 USEPA 1995b
Aroclor-1248 ring-necked pheasant 1.00 17 weeks oral reproduction 1.80 0.36 Sample et al. 1996
Aroclor-1248 screech owl 0.181 2 generations oral in diet reproduction 2.05 0.41 Sample et al. 1996
Aroclor-1248 mallard 1.00 1 month oral in diet reproduction 7.50 1.50 USEPA 1995b
Aroclor-1254 ring-necked pheasant 1.00 17 weeks oral reproduction 1.80 0.36 Sample et al. 1996
Aroclor-1254 screech owl 0.181 2 generations oral in diet reproduction 2.05 0.41 Sample et al. 1996
Aroclor-1254 mallard 1.00 1 month oral in diet reproduction 7.50 1.50 USEPA 1995b
Aroclor-1260 ring-necked pheasant 1.00 17 weeks oral reproduction 1.80 0.36 Sample et al. 1996
Aroclor-1260 screech owl 0.181 2 generations oral in diet reproduction 2.05 0.41 Sample et al. 1996
Aroclor-1260 mallard 1.00 1 month oral in diet reproduction 7.50 1.50 USEPA 1995b
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TABLE 7-3

Ingestion Screening Values for Birds

Chemical Test Organism
Body Weight 

(kg)
beta-BHC Japanese quail 0.15 90 days oral in diet reproduction 2.25 0.56 Sample et al. 1996
delta-BHC Japanese quail 0.15 90 days oral in diet reproduction 2.25 0.56 Sample et al. 1996
Dieldrin barn owl 0.466 2 years oral in diet reproduction 0.39 0.08 Sample et al. 1996
Endosulfan I gray partridge 0.40 4 weeks oral in diet reproduction 50.0 10.0 Sample et al. 1996
Endosulfan II gray partridge 0.40 4 weeks oral in diet reproduction 50.0 10.0 Sample et al. 1996
Endrin mallard 1.15 >200 days oral in diet reproduction 1.50 0.30 Sample et al. 1996
Endrin screech owl 0.181 >83 days oral in diet reproduction 0.10 0.02 Sample et al. 1996
gamma-BHC (Lindane) mallard 1.00 8 weeks oral (gavage) reproduction 20.0 4.00 Sample et al. 1996
gamma-Chlordane red-winged blackbird 0.064 84 days oral in diet survival 10.7 2.14 Sample et al. 1996
gamma-Chlordane northern bobwhite 0.19 not specified oral in diet reproduction 5.95 1.19 Wiemeyer 1996
gamma-Chlordane mallard 1.00 not specified oral in diet reproduction 4.00 0.80 Wiemeyer 1996
Heptachlor ring-necked pheasant 1.14 5 days oral in diet survival 1.38 0.28 Hill et al. 1975
Heptachlor mallard 1.00 5 days oral in diet survival 2.40 0.48 Hill et al. 1975
Heptachlor epoxide ring-necked pheasant 1.14 5 days oral in diet survival 1.38 0.28 Hill et al. 1975
Heptachlor epoxide mallard 1.00 5 days oral in diet survival 2.40 0.48 Hill et al. 1975
Methoxychlor chicken 1.50 16 weeks oral in diet reproduction 1,775 355 Wiemeyer 1996
Toxaphene American black duck 1.00 2 seasons oral in diet reproduction 5.00 1.00 Wiemeyer 1996
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TABLE 7-3

Ingestion Screening Values for Birds

Chemical Test Organism
Body Weight 

(kg)
Semivolatile Organics
4-Bromophenyl-phenylether -- -- -- -- -- NA NA --
4-Chlorophenyl-phenylether -- -- -- -- -- NA NA --
Acenaphthene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Acenaphthylene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Anthracene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Benzo(a)anthracene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Benzo(a)pyrene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Benzo(b)fluoranthene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Benzo(g,h,i)perylene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Benzo(k)fluoranthene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Chrysene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Dibenz(a,h)anthracene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Fluoranthene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Fluorene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963

Hexachlorobenzene Japanese quail 0.15 90 days oral in diet reproduction 0.565 0.113
Coulston and Kolbye 1994; 

TERRETOX 2002

Hexachlorobutadiene Japanese quail 0.15 90 days oral in diet reproduction 17.0 3.39
Coulston and Kolbye 1994; 

TERRETOX 2002
Hexachlorocyclopentadiene -- -- -- -- -- NA NA --
Hexachloroethane -- -- -- -- -- NA NA --
Indeno(1,2,3-cd)pyrene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Pentachlorophenol chicken 1.50 8 weeks oral in diet systemic/growth 8.52 4.26 Eisler 1989
Phenanthrene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Pyrene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Volatile Organics
1,1,2,2-Tetrachloroethane -- -- -- -- -- NA NA --
1,2,4-Trichlorobenzene northern bobwhite 0.19 14 days oral survival 161 32.2 TERRETOX 2002
1,2-Dichlorobenzene northern bobwhite 0.19 14 days oral survival 161 32.2 TERRETOX 2002
1,3-Dichlorobenzene northern bobwhite 0.19 14 days oral survival 161 32.2 TERRETOX 2002
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TABLE 7-3

Ingestion Screening Values for Birds

Chemical Test Organism
Body Weight 

(kg)
1,4-Dichlorobenzene northern bobwhite 0.19 14 days oral survival 161 32.2 TERRETOX 2002
Dioxins/Furans
Dioxin/furan (TEQ) - Bird ring-necked pheasant 1.00 10 weeks injection reproduction 0.00014 0.000014 Sample et al. 1996

Notes:

Where two values are presented for the same chemical, the more appropriate test organism was used for a given receptor (e.g., arsenic: cowbird for robin, mallard for spotted sandpiper)
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Value Reference Value Reference Value Reference
Birds
American woodcock 0.145 Dunning 1993 0.0233 allometric equation1 0.0292 USEPA 1993
Great blue heron 2.10 Butler 1992 0.1090 allometric equation1 0.4389 allometric equation3

Eastern screech owl 0.145 Dunning 1993 0.0216 allometric equation1 0.0219 allometric equation3

Spotted sandpiper 0.029 Dunning 1993 0.0089 allometric equation1 0.0093 allometric equation3

Mammals
Muskrat 0.750 USEPA 1993 0.1426 allometric equation2 0.0765 USEPA 1993a
Raccoon 4.23 Silva and Downing 1995 0.6092 allometric equation2 0.1166 Conover 1989
Red fox 3.17 Silva and Downing 1995 0.4115 allometric equation2 0.1476 Sample and Suter 1994
Short-tailed shrew 0.013 USEPA 1993 0.0048 USEPA 1993a 0.0019 USEPA 1993
1 All birds equation: 0.059 (BW)0.67 (maximum body weight used: woodcock - 0.25 kg; heron - 2.5 kg; owl - 0.223 kg; sandpiper -0.0598 kg)
2 All mammals equation: 0.099 (BW)0.90 (maximum body weight used:  muskrat - 1.5 kg; raccoon - 7.53 kg; fox - 4.87kg)
3 All birds equation: (0.638*((BW*1000)0.685))/1000 (maximum body weight used: heron - 2.5 kg; owl - 0.223 kg; sandpiper -0.0598 kg)

Receptor

Body Weight (kg) Water Ingestion Rate (L/day)

TABLE 7-4

Exposure Parameters for Upper Trophic Level Ecological Receptors - Step 2

Food Ingestion Rate (kg/day - dry)

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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Terr. 
Plants

Soil 
Invert.

Small 
Mammals

Fish/ 
Frogs

Aquatic 
Plants

Benthic 
Invert. Reference Value Reference

Birds
American woodcock 0 89.6 0 0 0 0 USEPA 1993 10.4 Beyer et al. 1994

Great blue heron 0 0 0 100 0 0
USEPA 1993a; Quinney and 

Smith 1980 0 Sample and Suter 1994
Eastern screech owl 0 28 70 0 0 0 Johnsgard 1988 2 Assumed based on diet
Spotted sandpiper 0 0 0 0 0 82.0 USEPA 1993 18.0 Beyer et al. 1994
Mammals
Muskrat 0 0 0 0 90.6 0.0 USEPA 1993a 9.4 Beyer et al. 1994 (raccoon)

Raccoon 0 0 0 25.0 40.6 25
Assumed 100% aquatic diet for 

conservatism 9.4 Beyer et al. 1994
Red fox 7.0 2.8 87.4 0 0 0 USEPA 1993 2.8 Beyer et al. 1994

Short-tailed shrew 4.7 82.3 0 0 0 0
USEPA 1993; Sample and Suter 

1994 13.0 Sample and Suter 1994

TABLE 7-5

Dietary Composition (percent) Soil/ Sediment Ingestion (percent)

Exposure Parameters for Upper Trophic Level Ecological Receptors - Step 2

Receptor

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland



TABLE 7-6

Soil Bioconcentration Factors For Plants, Soil Invertebrates, and Small Mammals - Step 2

Value Reference Value Reference Value Reference

Inorganics

Arsenic 0.038 USEPA 2007 Regression USEPA 2007 Regression USEPA 2007

Cadmium Regression USEPA 2007 Regression USEPA 2007 Regression USEPA 2007

Chromium Regression USEPA 2007 0.306 USEPA 2007 Regression USEPA 2007

Copper Regression USEPA 2007 0.515 USEPA 2007 Regression USEPA 2007

Lead Regression USEPA 2007 Regression USEPA 2007 Regression USEPA 2007

Mercury 5.0 Bechtel Jacobs 1998 20.63 Sample et al. 1998a 0.130 Sample et al. 1998b

Nickel Regression USEPA 2007 4.730 Sample et al. 1998a Regression USEPA 2007

Selenium Regression USEPA 2007 Regression USEPA 2007 Regression USEPA 2007

Silver 0.014 USEPA 2007 2.05 Sample et al. 1998a 0.004 USEPA 2007

Zinc Regression USEPA 2007 Regression USEPA 2007 Regression USEPA 2007

Pesticides/PCBs

4,4'-DDD 0.2024 USEPA 2007 Regression USEPA 2007 -- see text

4,4'-DDE 0.1093 USEPA 2007 Regression USEPA 2007 -- see text

4,4'-DDT 0.1354 USEPA 2007 Regression USEPA 2007 -- see text

Aldrin 0.4100 USEPA 2007 14.70 USEPA 2007 (diedrin value) -- see text

alpha-BHC 1.7352 USEPA 2007 1.00 -- -- see text

alpha-Chlordane 0.1648 USEPA 2007 4.00 Edwards and Bohlen 1992 -- see text

Aroclor-1016 0.3229 USEPA 2007 15.9 Sample et al. 1998a -- see text

Aroclor-1221 0.7485 USEPA 2007 15.9 Sample et al. 1998a -- see text

Aroclor-1232 0.5151 USEPA 2007 15.9 Sample et al. 1998a -- see text

Aroclor-1242 0.3229 USEPA 2007 15.9 Sample et al. 1998a -- see text

Aroclor-1248 0.1844 USEPA 2007 15.9 Sample et al. 1998a -- see text

Aroclor-1254 0.1393 USEPA 2007 15.9 Sample et al. 1998a -- see text

Aroclor-1260 0.1053 USEPA 2007 15.9 Sample et al. 1998a -- see text

beta-BHC 1.7190 USEPA 2007 1.00 -- -- see text

delta-BHC 1.3111 USEPA 2007 1.00 -- -- see text

Dieldrin 0.4100 USEPA 2007 14.70 USEPA 2007 -- see text

Endosulfan I 1.6872 USEPA 2007 1.00 -- -- see text

Endosulfan II 0.8856 USEPA 2007 1.00 -- -- see text

Endrin 0.4100 USEPA 2007 (dieldrin value) 14.70 USEPA 2007 (diedrin value) -- see text

gamma-BHC (Lindane) 1.8524 USEPA 2007 1.00 -- -- see text

gamma-Chlordane 0.1648 USEPA 2007 4.00 Edwards and Bohlen 1992 -- see text

Heptachlor 0.1743 USEPA 2007 3.00 Edwards and Bohlen 1992 -- see text

Heptachlor epoxide 0.5656 USEPA 2007 8.39 USEPA 1999 -- see text

Methoxychlor 0.5249 USEPA 2007 1.00 -- -- see text

Toxaphene 0.3545 USEPA 2007 1.00 -- -- see text

Soil-Mouse BAF (dry weight)

Chemical

Soil-Plant BCF (dry weight) Soil-Invertebrate BAF (dry weight)

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland
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TABLE 7-6

Soil Bioconcentration Factors For Plants, Soil Invertebrates, and Small Mammals - Step 2

Value Reference Value Reference Value Reference

Soil-Mouse BAF (dry weight)

Chemical

Soil-Plant BCF (dry weight) Soil-Invertebrate BAF (dry weight)

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Semivolatile Organics

4-Bromophenyl-phenylether 0.5656 USEPA 2007 1.00 -- -- see text

4-Chlorophenyl-phenylether 0.5926 USEPA 2007 1.00 -- -- see text

Acenaphthene Regression USEPA 2007 3.04 USEPA 2007 -- see text

Acenaphthylene Regression USEPA 2007 1.47 USEPA 2007 -- see text

Anthracene Regression USEPA 2007 2.42 USEPA 2007 -- see text

Benzo(a)anthracene Regression USEPA 2007 1.59 USEPA 2007 -- see text

Benzo(a)pyrene Regression USEPA 2007 1.33 USEPA 2007 -- see text

Benzo(b)fluoranthene 0.3100 USEPA 2007 2.60 USEPA 2007 -- see text

Benzo(g,h,i)perylene Regression USEPA 2007 2.94 USEPA 2007 -- see text

Benzo(k)fluoranthene Regression USEPA 2007 2.60 USEPA 2007 -- see text

Chrysene Regression USEPA 2007 2.29 USEPA 2007 -- see text

Dibenz(a,h)anthracene 0.1300 USEPA 2007 2.31 USEPA 2007 -- see text

Fluoranthene 0.5000 USEPA 2007 3.04 USEPA 2007 -- see text

Fluorene Regression USEPA 2007 9.57 USEPA 2007 -- see text

Hexachlorobenzene 0.2463 USEPA 2007 1.69 Beyer 1996 -- see text

Hexachlorobutadiene 0.6754 USEPA 2007 1.00 -- -- see text

Hexachlorocyclopentadiene 0.3929 USEPA 2007 1.00 -- -- see text

Hexachloroethane 1.4395 USEPA 2007 1.00 -- -- see text

Indeno(1,2,3-cd)pyrene 0.1100 USEPA 2007 2.86 USEPA 2007 -- see text

Pentachlorophenol 0.5200 USEPA 2007 14.63 USEPA 2007 -- see text

Phenanthrene Regression USEPA 2007 1.72 USEPA 2007 -- see text

Pyrene 0.7200 USEPA 2007 1.75 USEPA 2007 -- see text

Volatile Organics

1,1,2,2-Tetrachloroethane 6.4770 USEPA 2007 1.00 -- -- see text

1,2,4-Trichlorobenzene 1.4261 USEPA 2007 0.56 Beyer 1996 -- see text

1,2-Dichlorobenzene 2.4516 USEPA 2007 1.00 -- -- see text

1,3-Dichlorobenzene 2.2964 USEPA 2007 1.00 -- -- see text

1,4-Dichlorobenzene 2.4746 USEPA 2007 1.00 -- -- see text
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Soil Bioconcentration Factors For Plants, Soil Invertebrates, and Small Mammals - Step 2

Value Reference Value Reference Value Reference

Soil-Mouse BAF (dry weight)

Chemical

Soil-Plant BCF (dry weight) Soil-Invertebrate BAF (dry weight)

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Dioxin/Furans

2,3,7,8-TCDD 5.60E-03 USEPA 1999 1.59E+00 USEPA 1999 7.81E-05 USEPA 1999

1,2,3,7,8-PCDD 5.20E-03 USEPA 1999 1.46E+00 USEPA 1999 7.19E-05 USEPA 1999

1,2,3,4,7,8-HxCDD 1.70E-03 USEPA 1999 4.90E-01 USEPA 1999 2.42E-05 USEPA 1999

1,2,3,6,7,8-HxCDD 6.70E-04 USEPA 1999 1.90E-01 USEPA 1999 9.37E-06 USEPA 1999

1,2,3,7,8,9-HxCDD* 7.80E-04 USEPA 1999 2.20E-01 USEPA 1999 1.09E-05 USEPA 1999

1,2,3,4,6,7,8-HpCDD 2.90E-04 USEPA 1999 8.10E-02 USEPA 1999 3.98E-06 USEPA 1999

OCDD* 6.70E-05 USEPA 1999 1.90E-02 USEPA 1999 9.37E-07 USEPA 1999

2,3,7,8-TCDF 4.50E-03 USEPA 1999 1.27E+00 USEPA 1999 6.25E-05 USEPA 1999

1,2,3,7,8-PCDF 1.10E-03 USEPA 1999 3.20E-01 USEPA 1999 1.72E-05 USEPA 1999

2,3,4,7,8-PCDF 9.00E-03 USEPA 1999 2.54E+00 USEPA 1999 1.25E-04 USEPA 1999

1,2,3,4,7,8-HxCDF 4.30E-04 USEPA 1999 1.21E-01 USEPA 1999 5.94E-06 USEPA 1999

1,2,3,6,7,8-HxCDF* 1.10E-03 USEPA 1999 3.00E-01 USEPA 1999 1.48E-05 USEPA 1999

2,3,4,6,7,8-HxCDF* 3.80E-03 USEPA 1999 1.07E+00 USEPA 1999 5.23E-05 USEPA 1999

1,2,3,7,8,9-HxCDF* 3.50E-03 USEPA 1999 1.00E+00 USEPA 1999 4.92E-05 USEPA 1999

1,2,3,4,6,7,8-HpCDF* 6.20E-05 USEPA 1999 1.70E-02 USEPA 1999 8.59E-07 USEPA 1999

1,2,3,4,7,8,9-HpCDF* 2.20E-03 USEPA 1999 6.20E-01 USEPA 1999 3.05E-05 USEPA 1999

OCDF* 9.00E-05 USEPA 1999 2.50E-02 USEPA 1999 1.25E-06 USEPA 1999
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Value Reference Value Reference
Inorganics
Arsenic 1.103 Bechtel Jacobs 1998a 0.690 Bechtel Jacobs 1998b
Cadmium 3.250 Bechtel Jacobs 1998a 3.073 Bechtel Jacobs 1998b
Chromium 0.084 Bechtel Jacobs 1998a 0.186 Bechtel Jacobs 1998b
Copper 0.625 Bechtel Jacobs 1998a 7.957 Bechtel Jacobs 1998b
Lead 0.468 Bechtel Jacobs 1998a 0.326 Bechtel Jacobs 1998b
Mercury 5.000 Bechtel Jacobs 1998a 2.868 Bechtel Jacobs 1998b
Nickel 1.411 Bechtel Jacobs 1998a 0.214 Bechtel Jacobs 1998b
Selenium 3.012 Bechtel Jacobs 1998a 1.000 --
Silver 0.037 Bechtel Jacobs 1998a 0.180 Hirsch 1998
Zinc 1.820 Bechtel Jacobs 1998a 4.759 Bechtel Jacobs 1998b
Pesticides/PCBs
4,4'-DDD 0.0151 Travis and Arms 1988 0.350 Oliver and Niimi 1988
4,4'-DDE 0.0216 Travis and Arms 1988 3.360 Oliver and Niimi 1988
4,4'-DDT 0.0237 Travis and Arms 1988 2.280 Oliver and Niimi 1988
Aldrin 0.0431 Travis and Arms 1988 1.000 --
alpha-BHC 0.2633 Travis and Arms 1988 1.000 --
alpha-Chlordane 0.0172 Travis and Arms 1988 1.000 --
Aroclor-1016 0.0224 Travis and Arms 1988 21.89 Bechtel Jacobs 1998b
Aroclor-1221 0.0744 Travis and Arms 1988 21.89 Bechtel Jacobs 1998b
Aroclor-1232 0.0437 Travis and Arms 1988 21.89 Bechtel Jacobs 1998b
Aroclor-1242 0.0224 Travis and Arms 1988 21.89 Bechtel Jacobs 1998b
Aroclor-1248 0.0101 Travis and Arms 1988 21.89 Bechtel Jacobs 1998b
Aroclor-1254 0.0068 Travis and Arms 1988 21.89 Bechtel Jacobs 1998b
Aroclor-1260 0.0045 Travis and Arms 1988 21.89 Bechtel Jacobs 1998b
beta-BHC 0.2633 Travis and Arms 1988 1.000 --
delta-BHC 0.1653 Travis and Arms 1988 1.000 --
Dieldrin 0.3089 Travis and Arms 1988 4.520 Standley 1997
Endosulfan I 0.3436 Travis and Arms 1988 1.000 --
Endosulfan II 0.3131 Travis and Arms 1988 1.000 --
Endrin 0.7948 Travis and Arms 1988 1.000 --
gamma-BHC (Lindane) 0.3173 Travis and Arms 1988 1.000 --
gamma-Chlordane 0.0172 Travis and Arms 1988 1.000 --
Heptachlor 0.0548 Travis and Arms 1988 1.000 --
Heptachlor epoxide 0.3673 Travis and Arms 1988 1.000 --
Methoxychlor 0.1447 Travis and Arms 1988 1.000 --
Toxaphene 0.1217 Travis and Arms 1988 1.000 --
Semivolatile Organics
4-Bromophenyl-phenylether 0.0578 Travis and Arms 1988 1.000 --
4-Chlorophenyl-phenylether 0.1697 Travis and Arms 1988 1.000 --
Acenaphthene 0.2564 Travis and Arms 1988 2.040 Maruya et al. 1997
Acenaphthylene 0.1653 Travis and Arms 1988 2.040 Acenaphthene value
Anthracene 0.1051 Travis and Arms 1988 0.271 Maruya et al. 1997

TABLE 7-7

Sediment Bioaccumulation Factors For Benthic Invertebrates and Plants - Step 2

Chemical
Sediment-Invertebrate BAF (dry weight)Sediment-Plant BCF (dry weight)

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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Value Reference Value Reference

TABLE 7-7

Sediment Bioaccumulation Factors For Benthic Invertebrates and Plants - Step 2

Chemical
Sediment-Invertebrate BAF (dry weight)Sediment-Plant BCF (dry weight)

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Benzo(a)anthracene 0.0222 Travis and Arms 1988 1.400 Maruya et al. 1997
Benzo(a)pyrene 0.0135 Travis and Arms 1988 0.191 Maruya et al. 1997
Benzo(b)fluoranthene 0.0174 Travis and Arms 1988 0.160 Maruya et al. 1997
Benzo(g,h,i)perylene 0.0061 Travis and Arms 1988 0.295 Maruya et al. 1997
Benzo(k)fluoranthene 0.0112 Travis and Arms 1988 0.421 Maruya et al. 1997
Chrysene 0.0289 Travis and Arms 1988 0.335 Maruya et al. 1997
Dibenz(a,h)anthracene 0.0068 Travis and Arms 1988 0.271 Anthracene value
Fluoranthene 0.0617 Travis and Arms 1988 0.312 Maruya et al. 1997
Fluorene 0.1790 Travis and Arms 1988 1.130 Maruya et al. 1997
Hexachlorobenzene 0.0367 Travis and Arms 1988 0.860 Oliver and Niimi 1988
Hexachlorobutadiene 0.0705 Travis and Arms 1988 0.610 Oliver and Niimi 1988
Hexachlorocyclopentadiene 0.0467 Travis and Arms 1988 1.000 --
Hexachloroethane 0.2399 Travis and Arms 1988 1.000 --
Indeno(1,2,3-cd)pyrene 0.0061 Travis and Arms 1988 0.355 Maruya et al. 1997
Pentachlorophenol 0.0492 Travis and Arms 1988 1.000 --
Phenanthrene 0.1154 Travis and Arms 1988 0.652 Maruya et al. 1997
Pyrene 0.0687 Travis and Arms 1988 0.803 Maruya et al. 1997
Volatile Organics
1,1,2,2-Tetrachloroethane 1.7899 Travis and Arms 1988 1.000 --
1,2,4-Trichlorobenzene 0.2186 Travis and Arms 1988 0.480 Oliver and Niimi 1988
1,2-Dichlorobenzene 0.5475 Travis and Arms 1988 1.000 --
1,3-Dichlorobenzene 0.3673 Travis and Arms 1988 1.000 --
1,4-Dichlorobenzene 0.5055 Travis and Arms 1988 1.000 --
Dioxin/Furans
2,3,7,8-TCDD 2.67E-02 USEPA 1999 1.28E+00 USEPA 2008 (Mean of invertebrate/crayfish BSAFs)
1,2,3,7,8-PCDD 2.48E-02 USEPA 1999 6.44E-01 USEPA 2008 (Mean of invertebrate/crayfish BSAFs)
1,2,3,4,7,8-HxCDD 8.10E-03 USEPA 1999 1.65E-01 USEPA 2008 (Mean of invertebrate/crayfish BSAFs)
1,2,3,6,7,8-HxCDD 3.19E-03 USEPA 1999 1.72E-01 USEPA 2008 (Mean of invertebrate/crayfish BSAFs)
1,2,3,7,8,9-HxCDD* 3.71E-03 USEPA 1999 9.54E-02 USEPA 2008 (Mean of invertebrate/crayfish BSAFs)
1,2,3,4,6,7,8-HpCDD 1.38E-03 USEPA 1999 3.01E-02 USEPA 2008 (Mean of invertebrate/crayfish BSAFs)
OCDD* 3.19E-04 USEPA 1999 1.32E-02 USEPA 2008 (Mean of invertebrate/crayfish BSAFs)
2,3,7,8-TCDF 2.14E-02 USEPA 1999 5.67E-01 USEPA 2008 (Mean of invertebrate/crayfish BSAFs)
1,2,3,7,8-PCDF 5.24E-03 USEPA 1999 4.50E-01 USEPA 2008 (Mean of invertebrate/crayfish BSAFs)
2,3,4,7,8-PCDF 4.29E-02 USEPA 1999 1.41E-01 USEPA 2008 (Mean of invertebrate/crayfish BSAFs)
1,2,3,4,7,8-HxCDF 2.05E-03 USEPA 1999 1.12E-01 USEPA 2008 (Mean of invertebrate/crayfish BSAFs)
1,2,3,6,7,8-HxCDF* 5.24E-03 USEPA 1999 1.04E-01 USEPA 2008 (Mean of invertebrate/crayfish BSAFs)
2,3,4,6,7,8-HxCDF* 1.81E-02 USEPA 1999 1.15E-01 USEPA 2008 (Mean of invertebrate/crayfish BSAFs)
1,2,3,7,8,9-HxCDF* 1.67E-02 USEPA 1999 9.54E-02 USEPA 2008 (Mean of invertebrate/crayfish BSAFs)
1,2,3,4,6,7,8-HpCDF* 2.95E-04 USEPA 1999 2.58E-02 USEPA 2008 (Mean of invertebrate/crayfish BSAFs)
1,2,3,4,7,8,9-HpCDF* 1.05E-02 USEPA 1999 6.92E-03 USEPA 2008 (Mean of invertebrate/crayfish BSAFs)
OCDF* 4.29E-04 USEPA 1999 7.91E-03 USEPA 2008 (Mean of invertebrate/crayfish BSAFs)
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TABLE 7-8

Sediment Bioaccumulation Factors For Frogs and Fish - Step 2

Value Reference Value Reference
Inorganics
Arsenic 0.126 Pascoe et al. 1996 0.126 Pascoe et al. 1996
Cadmium 0.164 Pascoe et al. 1996 0.164 Pascoe et al. 1996
Chromium 0.038 Krantzberg and Boyd 1992 0.038 Krantzberg and Boyd 1992
Copper 0.100 Krantzberg and Boyd 1992 0.100 Krantzberg and Boyd 1992
Lead 0.070 Krantzberg and Boyd 1992 0.070 Krantzberg and Boyd 1992
Mercury 4.580 Cope et al. 1990 4.580 Cope et al. 1990
Nickel 1.000 -- 1.000 --
Selenium 1.000 -- 1.000 --
Silver 1.000 -- 1.000 --
Zinc 0.147 Pascoe et al. 1996 0.147 Pascoe et al. 1996
Pesticides/PCBs
4,4'-DDD 2.250 Oliver and Niimi 1988 2.250 Oliver and Niimi 1988
4,4'-DDE 26.20 Oliver and Niimi 1988 26.20 Oliver and Niimi 1988
4,4'-DDT 8.800 Oliver and Niimi 1988 8.800 Oliver and Niimi 1988
Aldrin 1.000 -- 1.000 --
alpha-BHC 1.000 -- 1.000 --
alpha-Chlordane 1.000 -- 1.000 --
Aroclor-1016 12.94 Oliver and Niimi 1988 12.94 Oliver and Niimi 1988
Aroclor-1221 12.94 Oliver and Niimi 1988 12.94 Oliver and Niimi 1988
Aroclor-1232 12.94 Oliver and Niimi 1988 12.94 Oliver and Niimi 1988
Aroclor-1242 12.94 Oliver and Niimi 1988 12.94 Oliver and Niimi 1988
Aroclor-1248 12.94 Oliver and Niimi 1988 12.94 Oliver and Niimi 1988
Aroclor-1254 12.94 Oliver and Niimi 1988 12.94 Oliver and Niimi 1988
Aroclor-1260 12.94 Oliver and Niimi 1988 12.94 Oliver and Niimi 1988
beta-BHC 1.000 -- 1.000 --
delta-BHC 1.000 -- 1.000 --
Dieldrin 1.000 -- 1.000 --
Endosulfan I 1.000 -- 1.000 --
Endosulfan II 1.000 -- 1.000 --

Sediment-Fish BAF (dry weight)
Chemical

Sediment-Frog BAF (dry weight)

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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TABLE 7-8

Sediment Bioaccumulation Factors For Frogs and Fish - Step 2

Value Reference Value Reference
Sediment-Fish BAF (dry weight)

Chemical
Sediment-Frog BAF (dry weight)

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Endrin 1.000 -- 1.000 --
gamma-BHC (Lindane) 6.200 Oliver and Niimi 1988 6.200 Oliver and Niimi 1988
gamma-Chlordane 1.000 -- 1.000 --
Heptachlor 1.000 -- 1.000 --
Heptachlor epoxide 1.000 -- 1.000 --
Methoxychlor 1.000 -- 1.000 --
Toxaphene 1.000 -- 1.000 --
Semivolatile Organics
4-Bromophenyl-phenylether 1.000 -- 1.000 --
4-Chlorophenyl-phenylether 1.000 -- 1.000 --
Acenaphthene 1.000 -- 1.000 --
Acenaphthylene 1.000 -- 1.000 --
Anthracene 1.000 -- 1.000 --
Benzo(a)anthracene 1.000 -- 1.000 --
Benzo(a)pyrene 1.000 -- 1.000 --
Benzo(b)fluoranthene 1.000 -- 1.000 --
Benzo(g,h,i)perylene 1.000 -- 1.000 --
Benzo(k)fluoranthene 1.000 -- 1.000 --
Chrysene 1.000 -- 1.000 --
Dibenz(a,h)anthracene 1.000 -- 1.000 --
Fluoranthene 1.000 -- 1.000 --
Fluorene 1.000 -- 1.000 --
Hexachlorobenzene 0.940 Oliver and Niimi 1988 0.940 Oliver and Niimi 1988
Hexachlorobutadiene 0.384 Parkerton et al. 1993 0.384 Parkerton et al. 1993
Hexachlorocyclopentadiene 1.000 -- 1.000 --
Hexachloroethane 1.000 -- 1.000 --
Indeno(1,2,3-cd)pyrene 1.000 -- 1.000 --
Pentachlorophenol 1.000 -- 1.000 --
Phenanthrene 1.000 -- 1.000 --
Pyrene 1.000 -- 1.000 --
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TABLE 7-8

Sediment Bioaccumulation Factors For Frogs and Fish - Step 2

Value Reference Value Reference
Sediment-Fish BAF (dry weight)

Chemical
Sediment-Frog BAF (dry weight)

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Volatile Organics
1,1,2,2-Tetrachloroethane 1.000 -- 1.000 --
1,2,4-Trichlorobenzene 0.074 Parkerton et al. 1993 0.074 Parkerton et al. 1993
1,2-Dichlorobenzene 0.085 Parkerton et al. 1993 0.085 Parkerton et al. 1993
1,3-Dichlorobenzene 0.085 Parkerton et al. 1993 0.085 Parkerton et al. 1993
1,4-Dichlorobenzene 0.085 Parkerton et al. 1993 0.085 Parkerton et al. 1993
Dioxin/Furans
2,3,7,8-TCDD 0.263 Fish BAF used 0.263 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,7,8-PCDD 0.045 Fish BAF used 0.045 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,4,7,8-HxCDD 0.010 Fish BAF used 0.010 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,6,7,8-HxCDD 0.013 Fish BAF used 0.013 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,7,8,9-HxCDD* 0.007 Fish BAF used 0.007 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,4,6,7,8-HpCDD 0.010 Fish BAF used 0.010 USEPA 2008 (Mean of forage fish BSAFs)
OCDD* 0.007 Fish BAF used 0.007 USEPA 2008 (Mean of forage fish BSAFs)
2,3,7,8-TCDF 0.149 Fish BAF used 0.149 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,7,8-PCDF 0.405 Fish BAF used 0.405 USEPA 2008 (Mean of forage fish BSAFs)
2,3,4,7,8-PCDF 0.135 Fish BAF used 0.135 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,4,7,8-HxCDF 0.008 Fish BAF used 0.008 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,6,7,8-HxCDF* 0.106 Fish BAF used 0.106 USEPA 2008 (Mean of forage fish BSAFs)
2,3,4,6,7,8-HxCDF* 0.012 Fish BAF used 0.012 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,7,8,9-HxCDF* 0.004 Fish BAF used 0.004 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,4,6,7,8-HpCDF* 0.017 Fish BAF used 0.017 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,4,7,8,9-HpCDF* 0.017 Fish BAF used 0.017 USEPA 2008 (Mean of forage fish BSAFs)
OCDF* 0.002 Fish BAF used 0.002 USEPA 2008 (Mean of forage fish BSAFs)



1 - TEFs from Van den Berg et al (2006)
2 - TEFs from Van den Berg et al (1998)
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Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

AnalyteName Mammalian TEF1 Avian TEF2

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 <0.001
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 0.01
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 0.01
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 0.05
1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 0.1
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 0.01
1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 0.1
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 0.1
1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 0.1
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 1
1,2,3,7,8-Pentachlorodibenzofuran 0.03 0.1
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 0.1
2,3,4,7,8-Pentachlorodibenzofuran 0.3 1
2,3,7,8-TCDD (dioxin) 1 1
2,3,7,8-Tetrachlorodibenzofuran 0.1 1
Octachlorodibenzo-p-dioxin 0.0003 0.0001
Octachlorodibenzofuran 0.0003 0.0001

TABLE 7-9

Toxicity Equivalence Factors Used for Dioxin and Furan Compounds
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NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits
2 - Macronutrient - Not considered to be a COPC

AnalyteName
Maximum 

Non-Detect

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 
Detected 

Concentration
Screening 

Value

Maximum 
Hazard 

Quotient1
Preliminary 

COPC?
Inorganics (MG/KG)
Aluminum 38 / 38 -- 17,600 IS66SS410001 5.5 < pH 38 / 38 See text NO
Antimony 2 / 37 3.50 0.11 IS66SS310001 78.0 0 / 37 0.0014 NO
Arsenic 36 / 38 1.10 108 IS66SS140001 18.0 4 / 38 6.00 YES
Barium 38 / 38 -- 200 IS66SS150001 330 0 / 38 0.61 NO
Beryllium 24 / 38 0.57 2.90 IS66SS110001 40.0 0 / 38 0.073 NO
Cadmium 2 / 38 0.59 1.10 IS66SS340001 32.0 0 / 38 0.034 NO
Calcium 2 38 / 38 -- 15,900 IS66SS080001 NSV -- / -- NSV NO
Chromium 38 / 38 -- 28.1 IS66SS340001 0.40 38 / 38 70.3 YES
Cobalt 38 / 38 -- 17.9 IS66SS110001 13.0 2 / 38 1.38 YES
Copper 38 / 38 -- 56.9 IS66SS150001 70.0 0 / 38 0.81 NO
Cyanide 10 / 38 0.64 0.57 IS66SS210001 0.10 7 / 38 5.7 YES
Iron 38 / 38 -- 35,500 IS66SS040001 5 < pH < 8 38 / 38 See text NO
Lead 38 / 38 -- 305 IS66SS150001 120 6 / 38 2.54 YES
Magnesium 2 37 / 38 237 2,310 IS66SS080001 NSV -- / -- NSV NO
Manganese 38 / 38 -- 521 IS66SS150001 220 13 / 38 2.37 YES
Mercury 27 / 38 0.45 22.1 IS66SS200001 0.10 7 / 38 221 YES
Nickel 38 / 38 -- 90.4 IS66SS020001 38.0 1 / 38 2.38 YES
Potassium 2 38 / 38 -- 1,200 IS66SS390001 NSV -- / -- NSV NO
Selenium 22 / 38 1.30 3.40 IS66SS150001 0.52 5 / 38 6.54 YES
Silver 25 / 38 0.58 0.55 IS66SS200001 560 0 / 38 9.82E-04 NO
Sodium 2 13 / 38 243 204 IS66SS340001 NSV -- / -- NSV NO
Thallium 20 / 38 1.60 0.32 IS66SS340001 1.00 0 / 38 0.32 NO
Vanadium 38 / 38 -- 115 IS66SS140001 2.00 38 / 38 57.5 YES
Zinc 38 / 38 -- 373 IS66SS160001 120 7 / 38 3.11 YES

TABLE 7-10

Screening Statistics - Site 66 Surface Soil - Step 2

Frequency 
of Detection

Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits
2 - Macronutrient - Not considered to be a COPC

AnalyteName
Maximum 

Non-Detect

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 
Detected 

Concentration
Screening 

Value

Maximum 
Hazard 

Quotient1
Preliminary 

COPC?

TABLE 7-10

Screening Statistics - Site 66 Surface Soil - Step 2

Frequency 
of Detection

Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD 7 / 38 6.70 640 IS66SS410001 100 1 / 38 6.40 YES
4,4'-DDE 27 / 38 6.70 250 IS66SS150001 100 2 / 38 2.50 YES
4,4'-DDT 25 / 38 7.20 460 IS66SS410001 100 2 / 38 4.60 YES
Aldrin 1 / 38 4.10 5.20 IS66SS150001 100 0 / 38 0.052 NO
alpha-BHC 2 / 38 4.10 3.20 IS66SS120001 100,000 0 / 38 3.20E-05 NO
alpha-Chlordane 9 / 38 4.10 23.0 IS66SS050001 100 0 / 38 0.23 NO
Aroclor-1016 0 / 38 80.0 -- -- 100 -- / -- 0.80 NO
Aroclor-1221 0 / 38 160 -- -- 100 -- / -- 1.60 YES
Aroclor-1232 0 / 38 80.0 -- -- 100 -- / -- 0.80 NO
Aroclor-1242 0 / 38 80.0 -- -- 100 -- / -- 0.80 NO
Aroclor-1248 0 / 38 80.0 -- -- 100 -- / -- 0.80 NO
Aroclor-1254 0 / 38 80.0 -- -- 100 -- / -- 0.80 NO
Aroclor-1260 0 / 38 80.0 -- -- 100 -- / -- 0.80 NO
beta-BHC 14 / 38 3.50 9.60 IS66SS150001 100,000 0 / 38 9.60E-05 NO
delta-BHC 1 / 38 4.10 0.53 IS66SS050001 100,000 0 / 38 5.30E-06 NO
Dieldrin 15 / 38 7.20 71.0 IS66SS410001 100 0 / 38 0.71 NO
Endosulfan I 7 / 38 4.10 5.10 IS66SS410001 NSV -- / -- NSV YES
Endosulfan II 6 / 38 7.20 23.0 IS66SS150001 NSV -- / -- NSV YES
Endosulfan sulfate 5 / 38 7.20 38.0 IS66SS150001 NSV -- / -- NSV YES
Endrin 2 / 38 8.00 1.20 IS66SS120001 100 0 / 38 0.012 NO
Endrin aldehyde 9 / 38 7.20 52.0 IS66SS150001 100 0 / 38 0.52 NO
Endrin ketone 11 / 38 7.20 78.0 IS66SS150001 100 0 / 38 0.78 NO
gamma-BHC (Lindane) 1 / 38 4.10 0.35 IS66SS420001 100 0 / 38 0.0035 NO
gamma-Chlordane 11 / 38 4.10 12.0 IS66SS150001 224 0 / 38 0.054 NO
Heptachlor 2 / 38 4.10 0.95 IS66SS020001 1,000 0 / 38 9.50E-04 NO
Heptachlor epoxide 2 / 38 4.10 3.30 IS66SS150001 100 0 / 38 0.033 NO
Methoxychlor 8 / 38 37.0 230 IS66SS150001 100 1 / 38 2.30 YES
Toxaphene 0 / 38 410 -- -- NSV -- / -- NSV NO



Page 3 of 7

NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits
2 - Macronutrient - Not considered to be a COPC

AnalyteName
Maximum 

Non-Detect

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 
Detected 

Concentration
Screening 

Value

Maximum 
Hazard 

Quotient1
Preliminary 

COPC?

TABLE 7-10

Screening Statistics - Site 66 Surface Soil - Step 2

Frequency 
of Detection

Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 0 / 38 1,800 -- -- 600 -- / -- 3.00 YES
2,2'-Oxybis(1-chloropropane) 0 / 38 1,800 -- -- NSV -- / -- NSV NO
2,4,5-Trichlorophenol 3 / 38 4,400 4.50 IS66SS280001 100 0 / 38 0.045 NO
2,4,6-Trichlorophenol 8 / 38 1,800 15.0 IS66SS250001 100 0 / 38 0.15 NO
2,4-Dichlorophenol 3 / 38 1,800 14.0 IS66SS250001 100 0 / 38 0.14 NO
2,4-Dimethylphenol 0 / 37 1,800 -- -- 100 -- / -- 18.0 YES
2,4-Dinitrophenol 0 / 38 4,400 -- -- 20,000 -- / -- 0.22 NO
2,4-Dinitrotoluene 0 / 38 1,200 -- -- NSV -- / -- NSV NO
2,6-Dinitrotoluene 0 / 38 1,200 -- -- NSV -- / -- NSV NO
2-Chloronaphthalene 0 / 38 1,800 -- -- 1,000 -- / -- 1.80 YES
2-Chlorophenol 0 / 38 1,800 -- -- 100 -- / -- 18.0 YES
2-Methylnaphthalene 5 / 38 800 710 IS66SS150001 LPAH -- / -- -- YES
2-Methylphenol 0 / 38 1,800 -- -- 100 -- / -- 18.0 YES
2-Nitroaniline 0 / 38 4,400 -- -- NSV -- / -- NSV NO
2-Nitrophenol 0 / 38 1,800 -- -- NSV -- / -- NSV NO
3- and 4-Methylphenol 0 / 20 77.0 -- -- NSV -- / -- NSV NO
3,3'-Dichlorobenzidine 0 / 30 1,800 -- -- NSV -- / -- NSV NO
3-Nitroaniline 0 / 38 4,400 -- -- NSV -- / -- NSV NO
4,6-Dinitro-2-methylphenol 0 / 38 4,400 -- -- NSV -- / -- NSV NO
4-Bromophenyl-phenylether 0 / 38 1,800 -- -- NSV -- / -- NSV NO
4-Chloro-3-methylphenol 0 / 38 1,800 -- -- NSV -- / -- NSV NO
4-Chloroaniline 0 / 36 1,800 -- -- NSV -- / -- NSV NO
4-Chlorophenyl-phenylether 0 / 38 1,800 -- -- NSV -- / -- NSV NO
4-Methylphenol 0 / 18 1,800 -- -- 100 -- / -- 18.0 YES
4-Nitroaniline 0 / 38 4,400 -- -- NSV -- / -- NSV NO
4-Nitrophenol 0 / 38 4,400 -- -- 100 -- / -- 44.0 YES
Acenaphthene 12 / 38 800 8,500 IS66SS150001 LPAH -- / -- -- YES
Acenaphthylene 6 / 38 1,800 340 IS66SS210001 LPAH -- / -- -- YES
Acetophenone 0 / 38 1,800 -- -- NSV -- / -- NSV NO
Anthracene 22 / 38 720 21,000 IS66SS150001 LPAH -- / -- -- NO
Atrazine 3 / 38 1,800 2.50 IS66SS280001 0.050 3 / 38 50.0 YES
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NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits
2 - Macronutrient - Not considered to be a COPC

AnalyteName
Maximum 

Non-Detect

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 
Detected 

Concentration
Screening 

Value

Maximum 
Hazard 

Quotient1
Preliminary 

COPC?

TABLE 7-10

Screening Statistics - Site 66 Surface Soil - Step 2

Frequency 
of Detection

Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Benzaldehyde 0 / 37 1,800 -- -- NSV -- / -- NSV NO
Benzo(a)anthracene 29 / 38 720 69,000 IS66SS150001 HPAH -- / -- -- YES
Benzo(a)pyrene 25 / 38 720 58,000 IS66SS150001 HPAH -- / -- -- YES
Benzo(b)fluoranthene 29 / 38 720 130,000 IS66SS150001 HPAH -- / -- -- YES
Benzo(g,h,i)perylene 24 / 38 720 9,500 IS66SS120001 HPAH -- / -- -- YES
Benzo(k)fluoranthene 24 / 38 720 130,000 IS66SS150001 HPAH -- / -- -- YES
bis(2-Chloroethoxy)methane 0 / 38 1,800 -- -- NSV -- / -- NSV NO
bis(2-Chloroethyl)ether 0 / 38 1,800 -- -- NSV -- / -- NSV NO
bis(2-Ethylhexyl)phthalate 3 / 38 1,800 27,000 IS66SS080001 NSV -- / -- NSV YES
Butylbenzylphthalate 0 / 38 1,800 -- -- NSV -- / -- NSV NO
Caprolactam 0 / 38 1,800 -- -- NSV -- / -- NSV NO
Carbazole 5 / 38 800 18,000 IS66SS150001 NSV -- / -- NSV YES
Chrysene 28 / 38 720 70,000 IS66SS150001 HPAH -- / -- -- YES
Dibenz(a,h)anthracene 19 / 38 720 9,000 IS66SS150001 HPAH -- / -- -- YES
Dibenzofuran 2 / 38 800 3,000 IS66SS150001 NSV -- / -- NSV YES
Diethylphthalate 0 / 38 1,800 -- -- 1,000 -- / -- 1.80 YES
Dimethyl phthalate 6 / 38 1,800 3.10 IS66SS410001 2,000 0 / 38 0.0016 NO
Di-n-butylphthalate 1 / 38 800 540 IS66SS150001 200,000 0 / 38 0.0027 NO
Di-n-octylphthalate 0 / 38 1,800 -- -- NSV -- / -- NSV NO
Fluoranthene 29 / 38 720 130,000 IS66SS150001 LPAH -- / -- -- YES
Fluorene 8 / 38 800 4,200 IS66SS150001 LPAH -- / -- -- YES
Hexachlorobenzene 0 / 38 1,800 -- -- 1,000,000 -- / -- 0.0018 NO
Hexachlorobutadiene 0 / 38 1,800 -- -- NSV -- / -- NSV NO
Hexachlorocyclopentadiene 2 / 38 1,800 4.40 IS66SS280001 100 0 / 38 0.044 NO
Hexachloroethane 0 / 38 1,800 -- -- NSV -- / -- NSV NO
Indeno(1,2,3-cd)pyrene 26 / 38 720 58,000 IS66SS150001 HPAH -- / -- -- YES
Isophorone 0 / 38 1,800 -- -- NSV -- / -- NSV NO
Naphthalene 3 / 38 800 2,300 IS66SS150001 LPAH -- / -- -- YES
n-Nitroso-di-n-propylamine 0 / 38 1,800 -- -- NSV -- / -- NSV NO
n-Nitrosodiphenylamine 0 / 38 1,800 -- -- 200 -- / -- 9.00 YES
Nitrobenzene 0 / 38 620 -- -- 2,260 -- / -- 0.27 NO
Pentachlorophenol 0 / 38 4,400 -- -- 5,000 -- / -- 0.88 NO
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NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits
2 - Macronutrient - Not considered to be a COPC
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Non-Detect
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TABLE 7-10

Screening Statistics - Site 66 Surface Soil - Step 2

Frequency 
of Detection

Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Phenanthrene 27 / 38 800 72,000 IS66SS150001 LPAH -- / -- -- YES
Phenol 0 / 38 1,800 -- -- 100 -- / -- 18.0 YES
Pyrene 28 / 38 720 100,000 IS66SS150001 HPAH -- / -- -- YES
PAH (LMW) 30 / 38 1,680 671,455 IS66SS150001 29,000 2 / 38 23.2 YES
PAH (HMW) 31 / 38 1,890 1,396,000 IS66SS150001 18,000 3 / 38 77.6 YES
Explosives (UG/KG)
1,3,5-Trinitrobenzene 0 / 38 620 -- -- 2,260 -- / -- 0.27 NO
1,3-Dinitrobenzene 0 / 38 620 -- -- 2,260 -- / -- 0.27 NO
2,4,6-Trinitrotoluene 0 / 38 620 -- -- NSV -- / -- NSV NO
2-Amino-4,6-dinitrotoluene 0 / 38 1,200 -- -- NSV -- / -- NSV NO
2-Nitrotoluene 0 / 38 1,200 -- -- NSV -- / -- NSV NO
3-Nitrotoluene 0 / 38 1,200 -- -- NSV -- / -- NSV NO
4-Amino-2,6-dinitrotoluene 0 / 38 1,200 -- -- NSV -- / -- NSV NO
4-Nitrotoluene 0 / 38 1,200 -- -- NSV -- / -- NSV NO
HMX 0 / 38 620 -- -- NSV -- / -- NSV NO
Nitroglycerin 1 / 38 4,000 1,900 IS66SS310001 NSV -- / -- NSV YES
Nitroguanidine 0 / 38 200 -- -- NSV -- / -- NSV NO
Perchlorate 31 / 38 3.50 18.0 IS66SS070001 NSV -- / -- NSV YES
RDX 0 / 38 620 -- -- NSV -- / -- NSV NO
Tetryl 0 / 38 1,200 -- -- NSV -- / -- NSV NO
Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 0 / 38 32.0 -- -- 300 -- / -- 0.11 NO
1,1,2,2-Tetrachloroethane 0 / 38 32.0 -- -- 300 -- / -- 0.11 NO
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 0 / 38 32.0 -- -- NSV -- / -- NSV NO
1,1,2-Trichloroethane 0 / 38 32.0 -- -- 300 -- / -- 0.11 NO
1,1-Dichloroethane 0 / 38 32.0 -- -- 300 -- / -- 0.11 NO
1,1-Dichloroethene 0 / 38 32.0 -- -- NSV -- / -- NSV NO
1,2,4-Trichlorobenzene 0 / 38 32.0 -- -- 100 -- / -- 0.32 NO
1,2-Dibromo-3-chloropropane 0 / 38 32.0 -- -- NSV -- / -- NSV NO
1,2-Dibromoethane 0 / 38 32.0 -- -- 5,000 -- / -- 0.0064 NO
1,2-Dichlorobenzene 0 / 38 32.0 -- -- 100 -- / -- 0.32 NO
1,2-Dichloroethane 0 / 38 32.0 -- -- 870,000 -- / -- 3.68E-05 NO
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NSV - No Screening Value
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TABLE 7-10

Screening Statistics - Site 66 Surface Soil - Step 2

Frequency 
of Detection

Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

1,2-Dichloropropane 0 / 38 32.0 -- -- 300 -- / -- 0.11 NO
1,3-Dichlorobenzene 0 / 38 32.0 -- -- NSV -- / -- NSV NO
1,4-Dichlorobenzene 0 / 38 32.0 -- -- NSV -- / -- NSV NO
2-Butanone 1 / 37 32.0 29.0 IS66SS310001 NSV -- / -- NSV YES
2-Hexanone 0 / 38 32.0 -- -- NSV -- / -- NSV NO
4-Methyl-2-pentanone 0 / 38 32.0 -- -- 100,000 -- / -- 3.20E-04 NO
Acetone 10 / 37 48.0 210 IS66SS310001 NSV -- / -- NSV YES
Benzene 0 / 38 32.0 -- -- 100 -- / -- 0.32 NO
Bromodichloromethane 0 / 38 32.0 -- -- 450,000 -- / -- 7.11E-05 NO
Bromoform 0 / 38 32.0 -- -- 1,147,000 -- / -- 2.79E-05 NO
Bromomethane 0 / 38 32.0 -- -- NSV -- / -- NSV NO
Carbon disulfide 1 / 38 32.0 0.90 IS66SS370001 NSV -- / -- NSV YES
Carbon tetrachloride 0 / 38 32.0 -- -- 300 -- / -- 0.11 NO
Chlorobenzene 0 / 38 32.0 -- -- 100 -- / -- 0.32 NO
Chloroethane 0 / 38 32.0 -- -- NSV -- / -- NSV NO
Chloroform 1 / 38 32.0 4.60 IS66SS220001 300 0 / 38 0.015 NO
Chloromethane 0 / 38 32.0 -- -- NSV -- / -- NSV NO
cis-1,2-Dichloroethene 0 / 38 32.0 -- -- 300 -- / -- 0.11 NO
cis-1,3-Dichloropropene 0 / 38 32.0 -- -- 300 -- / -- 0.11 NO
Cyclohexane 0 / 38 32.0 -- -- 100 -- / -- 0.32 NO
Dibromochloromethane 0 / 38 32.0 -- -- NSV -- / -- NSV NO
Dichlorodifluoromethane (Freon-12) 0 / 38 32.0 -- -- NSV -- / -- NSV NO
Ethylbenzene 0 / 38 32.0 -- -- 100 -- / -- 0.32 NO
Isopropylbenzene 0 / 38 32.0 -- -- NSV -- / -- NSV NO
Methyl acetate 1 / 38 32.0 3.70 IS66SS230001 NSV -- / -- NSV YES
Methylcyclohexane 0 / 38 32.0 -- -- NSV -- / -- NSV NO
Methylene chloride 0 / 38 32.0 -- -- 300 -- / -- 0.11 NO
Methyl-tert-butyl ether (MTBE) 0 / 38 32.0 -- -- NSV -- / -- NSV NO
Styrene 3 / 38 32.0 16.0 IS66SS070001 100 0 / 38 0.16 NO
Tetrachloroethene 20 / 38 32.0 14.0 IS66SS310001 300 0 / 38 0.047 NO
Toluene 1 / 38 32.0 7.10 IS66SS230001 100 0 / 38 0.071 NO
trans-1,2-Dichloroethene 0 / 38 32.0 -- -- 300 -- / -- 0.11 NO
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1 - Shaded cells indicate hazard quotient based on reporting limits
2 - Macronutrient - Not considered to be a COPC
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TABLE 7-10

Screening Statistics - Site 66 Surface Soil - Step 2

Frequency 
of Detection

Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

trans-1,3-Dichloropropene 0 / 38 32.0 -- -- 300 -- / -- 0.11 NO
Trichloroethene 0 / 38 32.0 -- -- 300 -- / -- 0.11 NO
Trichlorofluoromethane (Freon-11) 0 / 38 32.0 -- -- NSV -- / -- NSV NO
Vinyl chloride 0 / 38 32.0 -- -- 300 -- / -- 0.11 NO
Xylene, total 0 / 38 32.0 -- -- 100 -- / -- 0.32 NO
Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzofuran 17 / 20 1.10 11.3 IS66SS340001 NSV -- / -- NSV YES
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 20 / 20 -- 120 IS66SS380001 NSV -- / -- NSV YES
1,2,3,4,7,8,9-Heptachlorodibenzofuran 6 / 20 3.66 0.76 IS66SS340001 NSV -- / -- NSV YES
1,2,3,4,7,8-Hexachlorodibenzofuran 16 / 20 2.68 1.74 IS66SS270001 NSV -- / -- NSV YES
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 13 / 20 2.41 1.63 IS66SS380001 NSV -- / -- NSV YES
1,2,3,6,7,8-Hexachlorodibenzofuran 8 / 20 3.23 0.75 IS66SS340001 NSV -- / -- NSV YES
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 17 / 20 0.86 2.92 IS66SS380001 NSV -- / -- NSV YES
1,2,3,7,8,9-Hexachlorodibenzofuran 1 / 20 3.66 0.067 IS66SS440001 NSV -- / -- NSV YES
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 13 / 20 3.23 3.89 IS66SS380001 NSV -- / -- NSV YES
1,2,3,7,8-Pentachlorodibenzofuran 7 / 20 3.66 0.42 IS66SS310001 NSV -- / -- NSV YES
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 7 / 20 3.66 0.88 IS66SS380001 NSV -- / -- NSV YES
2,3,4,6,7,8-Hexachlorodibenzofuran 10 / 20 3.23 0.92 IS66SS340001 NSV -- / -- NSV YES
2,3,4,7,8-Pentachlorodibenzofuran 7 / 20 3.66 0.92 IS66SS270001 NSV -- / -- NSV YES
2,3,7,8-TCDD (dioxin) 0 / 20 1.46 -- -- 1.00 -- / -- 1.46 YES
2,3,7,8-Tetrachlorodibenzofuran 8 / 20 1.46 0.95 IS66SS270001 NSV -- / -- NSV YES
Octachlorodibenzofuran 17 / 20 4.81 41.0 IS66SS340001 NSV -- / -- NSV YES
Octachlorodibenzo-p-dioxin 20 / 20 -- 16,900 IS66SS390001 NSV -- / -- NSV YES
Total heptachlorodibenzofuran 18 / 20 2.71 36.2 IS66SS340001 NSV -- / -- NSV YES
Total heptachlorodibenzo-p-dioxin 20 / 20 -- 399 IS66SS380001 NSV -- / -- NSV YES
Total hexachlorodibenzofuran 18 / 20 2.68 20.6 IS66SS340001 NSV -- / -- NSV YES
Total hexachlorodibenzo-p-dioxin 20 / 20 -- 38.5 IS66SS380001 NSV -- / -- NSV YES
Total pentachlorodibenzofuran 18 / 20 2.68 15.4 IS66SS340001 NSV -- / -- NSV YES
Other Parameters (MG/KG)
pH 18 / 18 -- 8.19 IS66SS080001 NSV -- / -- NSV YES
Total organic carbon 17 / 18 202 173,000 IS66SS150001 NSV -- / -- NSV YES
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2 - Macronutrient - Not considered to be a COPC
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COPC?
Inorganics (MG/KG)
Aluminum 14 / 14 -- 16,500 IS66SD02 25,500 0 / 14 0.65 NO
Antimony 6 / 14 3.30 4.70 IS66SD15 2.00 1 / 14 2.35 YES
Arsenic 12 / 14 1.10 13.8 IS66SD04 9.80 1 / 14 1.41 YES
Barium 14 / 14 -- 170 IS66SD02 500 0 / 14 0.34 NO
Beryllium 9 / 14 1.50 0.84 IS66SD13 NSV -- / -- NSV YES
Cadmium 9 / 14 1.10 4.70 IS66SD14 0.99 1 / 14 4.75 YES
Calcium 2 13 / 14 159 4,530 IS66SD14 NSV -- / -- NSV NO
Chromium 14 / 14 -- 30.2 IS66SD02 43.4 0 / 14 0.70 NO
Cobalt 14 / 14 -- 40.9 IS66SD02 50.0 0 / 14 0.82 NO
Copper 14 / 14 -- 134 IS66SD14 31.6 3 / 14 4.24 YES
Cyanide 2 / 14 1.20 0.51 IS66SD09 0.10 2 / 14 5.10 YES
Iron 14 / 14 -- 25,400 IS66SD02 20,000 3 / 14 1.27 YES
Lead 14 / 14 -- 262 IS66SD14 35.8 7 / 14 7.32 YES
Magnesium 2 14 / 14 -- 1,690 IS66SD14 NSV -- / -- NSV NO
Manganese 14 / 14 -- 593 IS66SD14 460 2 / 14 1.29 YES
Mercury 11 / 14 0.18 1.80 IS66SD15 0.18 3 / 14 10.0 YES
Nickel 14 / 14 -- 31.6 IS66SD02 22.7 2 / 14 1.39 YES
Potassium 2 14 / 14 -- 977 IS66SD02 NSV -- / -- NSV NO
Selenium 10 / 14 2.00 0.77 IS66SD14 2.00 0 / 14 0.39 NO
Silver 10 / 14 0.87 17.0 IS66SD14 1.00 1 / 14 17.0 YES
Sodium 2 2 / 14 526 789 IS66SD14 NSV -- / -- NSV NO
Thallium 10 / 14 2.10 0.23 IS66SD13 NSV -- / -- NSV YES
Vanadium 14 / 14 -- 68.0 IS66SD02 57.0 1 / 14 1.19 YES
Zinc 14 / 14 -- 414 IS66SD14 121 5 / 14 3.42 YES
Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD 14 / 14 -- 57.0 IS66SD08 4.88 11 / 14 11.7 YES

TABLE 7-11

Screening Statistics - Site 66 Sediment - Step 2

Frequency 
of 

Detection
Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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TABLE 7-11

Screening Statistics - Site 66 Sediment - Step 2
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of 

Detection
Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

4,4'-DDE 14 / 14 -- 29.0 IS66SD08 3.16 11 / 14 9.18 YES
4,4'-DDT 9 / 14 12.0 39.0 IS66SD14 4.16 5 / 14 9.38 YES
Aldrin 0 / 14 6.30 -- -- 2.00 -- / -- 3.15 YES
alpha-BHC 0 / 14 6.30 -- -- 6.00 -- / -- 1.05 YES
alpha-Chlordane 4 / 14 2.60 5.30 IS66SD02 3.24 1 / 14 1.64 YES
Aroclor-1016 0 / 14 120 -- -- 59.8 -- / -- 2.01 YES
Aroclor-1221 0 / 14 250 -- -- 59.8 -- / -- 4.18 YES
Aroclor-1232 0 / 14 120 -- -- 59.8 -- / -- 2.01 YES
Aroclor-1242 0 / 14 120 -- -- 59.8 -- / -- 2.01 YES
Aroclor-1248 0 / 14 120 -- -- 59.8 -- / -- 2.01 YES
Aroclor-1254 1 / 14 120 830 IS66SD14 59.8 1 / 14 13.9 YES
Aroclor-1260 1 / 14 120 160 IS66SD03 59.8 1 / 14 2.68 YES
beta-BHC 1 / 14 6.30 1.20 IS66SD05 5.00 0 / 14 0.24 NO
delta-BHC 0 / 14 6.30 -- -- 6,400 -- / -- 9.84E-04 NO
Dieldrin 2 / 14 12.0 8.30 IS66SD08 1.90 1 / 14 4.37 YES
Endosulfan I 2 / 14 6.30 3.20 IS66SD13 2.90 1 / 14 1.10 YES
Endosulfan II 0 / 14 12.0 -- -- 14.0 -- / -- 0.86 NO
Endosulfan sulfate 0 / 14 12.0 -- -- 5.40 -- / -- 2.22 YES
Endrin 1 / 14 12.0 2.10 IS66SD04 2.22 0 / 14 0.95 NO
Endrin aldehyde 2 / 14 8.30 3.40 IS66SD02 2.22 2 / 14 1.53 YES
Endrin ketone 3 / 14 8.30 4.10 IS66SD04 2.22 2 / 14 1.85 YES
gamma-BHC (Lindane) 0 / 14 6.30 -- -- 2.37 -- / -- 2.66 YES
gamma-Chlordane 4 / 14 2.60 5.00 IS66SD04 2,800 0 / 14 0.0018 NO
Heptachlor 0 / 14 6.30 -- -- 68.0 -- / -- 0.093 NO
Heptachlor epoxide 0 / 14 6.30 -- -- 2.47 -- / -- 2.55 YES
Methoxychlor 3 / 14 43.0 35.0 IS66SD02 18.7 1 / 14 1.87 YES
Toxaphene 0 / 14 630 -- -- 1.00 -- / -- 630 YES
Semivolatile Organic Compounds (UG/KG)
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TABLE 7-11

Screening Statistics - Site 66 Sediment - Step 2

Frequency 
of 

Detection
Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

1,1-Biphenyl 0 / 14 1,200 -- -- 1,220 -- / -- 0.98 NO
2,2'-Oxybis(1-chloropropane) 0 / 14 1,200 -- -- NSV -- / -- NSV NO
2,4,5-Trichlorophenol 2 / 14 3,100 7.40 IS66SD09 213 0 / 14 0.035 NO
2,4,6-Trichlorophenol 5 / 14 1,200 27.0 IS66SD13 213 0 / 14 0.13 NO
2,4-Dichlorophenol 5 / 14 1,200 23.0 IS66SD08 117 0 / 14 0.20 NO
2,4-Dimethylphenol 0 / 6 1,200 -- -- 29.0 -- / -- 41.4 YES
2,4-Dinitrophenol 0 / 14 3,100 -- -- NSV -- / -- NSV NO
2,4-Dinitrotoluene 0 / 14 1,200 -- -- 41.6 -- / -- 28.8 YES
2,6-Dinitrotoluene 0 / 14 1,200 -- -- NSV -- / -- NSV NO
2-Chloronaphthalene 0 / 14 1,200 -- -- NSV -- / -- NSV NO
2-Chlorophenol 0 / 14 1,200 -- -- 31.2 -- / -- 38.5 YES
2-Methylnaphthalene 5 / 14 1,200 9.90 IS66SD12 20.2 0 / 14 0.49 NO
2-Methylphenol 0 / 14 1,200 -- -- 12.0 -- / -- 100 YES
2-Nitroaniline 0 / 14 3,100 -- -- NSV -- / -- NSV NO
2-Nitrophenol 0 / 14 1,200 -- -- NSV -- / -- NSV NO
3- and 4-Methylphenol 4 / 10 110 140 IS66SD14 NSV -- / -- NSV YES
3,3'-Dichlorobenzidine 0 / 6 1,200 -- -- 127 -- / -- 9.45 YES
3-Nitroaniline 0 / 14 3,100 -- -- NSV -- / -- NSV NO
4,6-Dinitro-2-methylphenol 0 / 14 3,100 -- -- NSV -- / -- NSV NO
4-Bromophenyl-phenylether 0 / 14 1,200 -- -- 1,230 -- / -- 0.98 NO
4-Chloro-3-methylphenol 0 / 14 1,200 -- -- NSV -- / -- NSV NO
4-Chloroaniline 0 / 14 1,200 -- -- NSV -- / -- NSV NO
4-Chlorophenyl-phenylether 0 / 14 1,200 -- -- NSV -- / -- NSV NO
4-Methylphenol 0 / 4 1,200 -- -- 670 -- / -- 1.79 YES
4-Nitroaniline 0 / 14 3,100 -- -- NSV -- / -- NSV NO
4-Nitrophenol 0 / 14 3,100 -- -- NSV -- / -- NSV NO
Acenaphthene 9 / 14 1,200 100 IS66SD05 6.70 8 / 14 14.9 YES
Acenaphthylene 9 / 14 1,200 23.0 IS66SD14 5.90 8 / 14 3.90 YES
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Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Acetophenone 0 / 14 1,200 -- -- NSV -- / -- NSV NO
Anthracene 11 / 14 1,200 260 IS66SD05 57.2 5 / 14 4.55 YES
Atrazine 5 / 14 1,200 7.30 IS66SD13 6.62 1 / 14 1.10 YES
Benzaldehyde 0 / 6 1,200 -- -- NSV -- / -- NSV NO
Benzo(a)anthracene 6 / 14 1,200 780 IS66SD12 108 6 / 14 7.22 YES
Benzo(a)pyrene 13 / 14 1,200 770 IS66SD12 150 11 / 14 5.13 YES
Benzo(b)fluoranthene 13 / 14 1,200 1,300 IS66SD12 27.2 12 / 14 47.8 YES
Benzo(g,h,i)perylene 12 / 14 1,200 430 IS66SD12 170 8 / 14 2.53 YES
Benzo(k)fluoranthene 13 / 14 1,200 640 IS66SD05 27.2 11 / 14 23.5 YES
bis(2-Chloroethoxy)methane 0 / 14 1,200 -- -- NSV -- / -- NSV NO
bis(2-Chloroethyl)ether 1 / 14 1,200 2.20 IS66SD09 NSV -- / -- NSV YES
bis(2-Ethylhexyl)phthalate 0 / 14 1,200 -- -- 180 -- / -- 6.67 YES
Butylbenzylphthalate 0 / 14 1,200 -- -- 10,900 -- / -- 0.11 NO
Caprolactam 0 / 14 1,200 -- -- NSV -- / -- NSV NO
Carbazole 1 / 14 1,200 170 IS66SD05 1,800 0 / 14 0.094 NO
Chrysene 13 / 14 1,200 730 IS66SD05 166 10 / 14 4.40 YES
Dibenz(a,h)anthracene 10 / 14 1,200 210 IS66SD12 33.0 9 / 14 6.36 YES
Dibenzofuran 0 / 14 1,200 -- -- 415 -- / -- 2.89 YES
Diethylphthalate 0 / 14 1,200 -- -- 603 -- / -- 1.99 YES
Dimethyl phthalate 2 / 14 1,200 5.50 IS66SD14 71.0 0 / 14 0.077 NO
Di-n-butylphthalate 0 / 14 1,200 -- -- 6,470 -- / -- 0.19 NO
Di-n-octylphthalate 0 / 14 1,200 -- -- 61.0 -- / -- 19.7 YES
Fluoranthene 14 / 14 -- 1,500 IS66SD05 423 9 / 14 3.55 YES
Fluorene 8 / 14 1,200 110 IS66SD05 77.4 2 / 14 1.42 YES
Hexachlorobenzene 2 / 14 1,200 2.60 IS66SD11 20.0 0 / 14 0.13 NO
Hexachlorobutadiene 0 / 14 1,200 -- -- 1.30 -- / -- 923 YES
Hexachlorocyclopentadiene 2 / 14 1,200 6.60 IS66SD09 NSV -- / -- NSV YES
Hexachloroethane 0 / 14 1,200 -- -- 1,027 -- / -- 1.17 YES
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Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Indeno(1,2,3-cd)pyrene 12 / 14 1,200 420 IS66SD12 17.0 10 / 14 24.7 YES
Isophorone 0 / 14 1,200 -- -- NSV -- / -- NSV NO
Naphthalene 1 / 14 1,200 63.0 IS66SD12 176 0 / 14 0.36 NO
n-Nitroso-di-n-propylamine 0 / 14 1,200 -- -- NSV -- / -- NSV NO
n-Nitrosodiphenylamine 0 / 14 1,200 -- -- 2,680 -- / -- 0.45 NO
Nitrobenzene 0 / 14 620 -- -- 21.0 -- / -- 29.5 YES
Pentachlorophenol 0 / 14 3,100 -- -- 504 -- / -- 6.15 YES
Phenanthrene 12 / 14 1,200 940 IS66SD05 204 7 / 14 4.61 YES
Phenol 1 / 14 1,200 8.80 IS66SD09 420 0 / 14 0.021 NO
Pyrene 13 / 14 1,200 1,100 IS66SD05 195 11 / 14 5.64 YES
Explosives (UG/KG)
1,3,5-Trinitrobenzene 0 / 14 620 -- -- NSV -- / -- NSV NO
1,3-Dinitrobenzene 0 / 14 620 -- -- NSV -- / -- NSV NO
2,4,6-Trinitrotoluene 0 / 14 620 -- -- NSV -- / -- NSV NO
2-Amino-4,6-dinitrotoluene 0 / 14 1,200 -- -- NSV -- / -- NSV NO
2-Nitrotoluene 0 / 14 1,200 -- -- NSV -- / -- NSV NO
3-Nitrotoluene 0 / 14 1,200 -- -- NSV -- / -- NSV NO
4-Amino-2,6-dinitrotoluene 0 / 14 1,200 -- -- NSV -- / -- NSV NO
4-Nitrotoluene 0 / 14 1,200 -- -- NSV -- / -- NSV NO
HMX 0 / 14 620 -- -- NSV -- / -- NSV NO
Nitroglycerin 1 / 14 4,000 1,400 IS66SD06 NSV -- / -- NSV YES
Nitroguanidine 0 / 14 320 -- -- NSV -- / -- NSV NO
Perchlorate 1 / 11 1.30 7.70 IS66SD03 NSV -- / -- NSV YES
RDX 0 / 14 620 -- -- NSV -- / -- NSV NO
Tetryl 0 / 10 120 -- -- NSV -- / -- NSV NO
Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 0 / 14 55.0 -- -- 30.2 -- / -- 1.82 YES
1,1,2,2-Tetrachloroethane 0 / 14 55.0 -- -- 1,360 -- / -- 0.040 NO
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Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 0 / 14 55.0 -- -- NSV -- / -- NSV NO
1,1,2-Trichloroethane 0 / 14 55.0 -- -- 1,240 -- / -- 0.044 NO
1,1-Dichloroethane 0 / 14 55.0 -- -- NSV -- / -- NSV NO
1,1-Dichloroethene 0 / 14 55.0 -- -- 31.0 -- / -- 1.77 YES
1,2,4-Trichlorobenzene 0 / 14 55.0 -- -- 2,100 -- / -- 0.026 NO
1,2-Dibromo-3-chloropropane 0 / 14 55.0 -- -- NSV -- / -- NSV NO
1,2-Dibromoethane 0 / 14 55.0 -- -- NSV -- / -- NSV NO
1,2-Dichlorobenzene 0 / 14 55.0 -- -- 16.5 -- / -- 3.33 YES
1,2-Dichloroethane 0 / 14 55.0 -- -- NSV -- / -- NSV NO
1,2-Dichloropropane 0 / 14 55.0 -- -- NSV -- / -- NSV NO
1,3-Dichlorobenzene 0 / 14 55.0 -- -- 4,430 -- / -- 0.012 NO
1,4-Dichlorobenzene 0 / 14 55.0 -- -- 599 -- / -- 0.092 NO
2-Butanone 4 / 14 49.0 25.0 IS66SD07 NSV -- / -- NSV YES
2-Hexanone 0 / 14 55.0 -- -- NSV -- / -- NSV NO
4-Methyl-2-pentanone 0 / 14 55.0 -- -- NSV -- / -- NSV NO
Acetone 3 / 14 79.0 110 IS66SD07 NSV -- / -- NSV YES
Benzene 0 / 14 55.0 -- -- NSV -- / -- NSV NO
Bromodichloromethane 0 / 14 55.0 -- -- NSV -- / -- NSV NO
Bromoform 0 / 14 55.0 -- -- 654 -- / -- 0.084 NO
Bromomethane 0 / 14 55.0 -- -- NSV -- / -- NSV NO
Carbon disulfide 0 / 14 55.0 -- -- 0.85 -- / -- 64.6 YES
Carbon tetrachloride 0 / 14 55.0 -- -- 64.2 -- / -- 0.86 NO
Chlorobenzene 0 / 14 55.0 -- -- 8.42 -- / -- 6.53 YES
Chloroethane 0 / 14 55.0 -- -- NSV -- / -- NSV NO
Chloroform 0 / 14 55.0 -- -- NSV -- / -- NSV NO
Chloromethane 0 / 14 55.0 -- -- NSV -- / -- NSV NO
cis-1,2-Dichloroethene 0 / 14 55.0 -- -- NSV -- / -- NSV NO
cis-1,3-Dichloropropene 0 / 14 55.0 -- -- NSV -- / -- NSV NO
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Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Cyclohexane 0 / 14 55.0 -- -- NSV -- / -- NSV NO
Dibromochloromethane 0 / 14 55.0 -- -- NSV -- / -- NSV NO
Dichlorodifluoromethane (Freon-12) 0 / 14 55.0 -- -- NSV -- / -- NSV NO
Ethylbenzene 0 / 14 55.0 -- -- 1,100 -- / -- 0.050 NO
Isopropylbenzene 0 / 14 55.0 -- -- NSV -- / -- NSV NO
Methyl acetate 0 / 14 55.0 -- -- NSV -- / -- NSV NO
Methylcyclohexane 0 / 14 55.0 -- -- NSV -- / -- NSV NO
Methylene chloride 0 / 14 55.0 -- -- NSV -- / -- NSV NO
Methyl-tert-butyl ether (MTBE) 0 / 14 55.0 -- -- NSV -- / -- NSV NO
Styrene 0 / 14 55.0 -- -- NSV -- / -- NSV NO
Tetrachloroethene 10 / 14 55.0 17.0 IS66SD14 468 0 / 14 0.036 NO
Toluene 1 / 14 55.0 24.0 IS66SD10 NSV -- / -- NSV YES
trans-1,2-Dichloroethene 0 / 14 55.0 -- -- NSV -- / -- NSV NO
trans-1,3-Dichloropropene 0 / 14 55.0 -- -- NSV -- / -- NSV NO
Trichloroethene 0 / 14 55.0 -- -- 96.9 -- / -- 0.57 NO
Trichlorofluoromethane (Freon-11) 0 / 14 55.0 -- -- NSV -- / -- NSV NO
Vinyl chloride 0 / 14 55.0 -- -- NSV -- / -- NSV NO
Xylene, total 0 / 14 55.0 -- -- 25.2 -- / -- 2.18 YES
Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzofuran 9 / 10 0.88 24.1 IS66SD15 NSV -- / -- NSV YES
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 10 / 10 -- 75.1 IS66SD15 NSV -- / -- NSV YES
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0 / 10 5.81 -- -- NSV -- / -- NSV NO
1,2,3,4,7,8-Hexachlorodibenzofuran 4 / 10 4.98 5.74 IS66SD15 NSV -- / -- NSV YES
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 2 / 10 4.38 0.46 IS66SD08 NSV -- / -- NSV YES
1,2,3,6,7,8-Hexachlorodibenzofuran 3 / 10 4.98 2.27 IS66SD15 NSV -- / -- NSV YES
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 7 / 10 3.22 3.10 IS66SD15 NSV -- / -- NSV YES
1,2,3,7,8,9-Hexachlorodibenzofuran 0 / 10 8.32 -- -- NSV -- / -- NSV NO
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 7 / 10 3.22 3.88 IS66SD15 NSV -- / -- NSV YES
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NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits
2 - Macronutrient - Not considered to be a COPC

AnalyteName
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Non-Detect

Maximum 
Concentration 

Detected

Sample ID of 
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Detected 

Concentration
Screening 
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Maximum 
Hazard 

Quotient1
Preliminary 

COPC?

TABLE 7-11

Screening Statistics - Site 66 Sediment - Step 2

Frequency 
of 

Detection
Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

1,2,3,7,8-Pentachlorodibenzofuran 0 / 10 5.81 -- -- NSV -- / -- NSV NO
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 2 / 10 5.81 1.07 IS66SD15 NSV -- / -- NSV YES
2,3,4,6,7,8-Hexachlorodibenzofuran 1 / 10 4.98 2.20 IS66SD15 NSV -- / -- NSV YES
2,3,4,7,8-Pentachlorodibenzofuran 0 / 10 5.81 -- -- NSV -- / -- NSV NO
2,3,7,8-TCDD (dioxin) 0 / 10 2.32 -- -- 8.50E-04 -- / -- 2,729 YES
2,3,7,8-Tetrachlorodibenzofuran 5 / 10 2.32 3.46 IS66SD15 NSV -- / -- NSV YES
Octachlorodibenzofuran 10 / 10 -- 33.0 IS66SD12 NSV -- / -- NSV YES
Octachlorodibenzo-p-dioxin 10 / 10 -- 1,790 IS66SD08 NSV -- / -- NSV YES
Total heptachlorodibenzofuran 10 / 10 -- 50.2 IS66SD15 NSV -- / -- NSV YES
Total heptachlorodibenzo-p-dioxin 10 / 10 -- 253 IS66SD12 NSV -- / -- NSV YES
Total hexachlorodibenzofuran 10 / 10 -- 26.5 IS66SD15 NSV -- / -- NSV YES
Total hexachlorodibenzo-p-dioxin 10 / 10 -- 30.4 IS66SD15 NSV -- / -- NSV YES
Total pentachlorodibenzofuran 9 / 10 3.34 18.7 IS66SD15 NSV -- / -- NSV YES
Other Parameters (MG/KG)
pH 14 / 14 -- 8.10 IS66SD12 NSV -- / -- NSV YES
Total organic carbon 14 / 14 -- 146,000 IS66SD03 NSV -- / -- NSV YES
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NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits
2 - Macronutrient - Not considered to be a COPC

AnalyteName
Maximum 

Non-Detect

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 
Detected 

Concentration
Screening 

Value

Maximum 
Hazard 

Quotient1
Preliminary 

COPC?
Dissolved Metals (UG/L)
Aluminum 3 / 4 100 115 IS66GW030910 87.0 2 / 4 1.32 YES
Antimony 3 / 4 0.50 0.19 IS66GW030910 30.0 0 / 4 0.0063 NO
Arsenic 0 / 4 11.3 -- -- 5.00 -- / -- 2.26 YES
Barium 4 / 4 -- 155 IS66GW030910 4.00 4 / 4 38.8 YES
Beryllium 2 / 4 0.20 0.23 IS66GW040910 0.66 0 / 4 0.35 NO
Cadmium 3 / 4 0.20 0.24 IS66GW040910 0.21 1 / 4 1.16 YES
Calcium 2 4 / 4 -- 40,500 IS66GW030910 NSV -- / -- NSV NO
Chromium 0 / 4 4.10 -- -- 69.9 -- / -- 0.059 NO
Cobalt 4 / 4 -- 40.0 IS66GW040910 23.0 2 / 4 1.74 YES
Copper 0 / 4 10.0 -- -- 7.20 -- / -- 1.39 YES
Iron 4 / 4 -- 19,900 IS66GW030910 300 4 / 4 66.3 YES
Lead 1 / 4 2.70 1.20 IS66GW020910 1.90 0 / 4 0.63 NO
Magnesium 2 4 / 4 -- 12,800 IS66GW040910 NSV -- / -- NSV NO
Manganese 4 / 4 -- 856 IS66GW050910 120 4 / 4 7.13 YES
Mercury 0 / 4 0.10 -- -- 0.026 -- / -- 3.85 YES
Nickel 2 / 4 4.00 44.6 IS66GW040910 41.9 1 / 4 1.06 YES
Potassium 2 3 / 4 838 6,280 IS66GW030910 NSV -- / -- NSV NO
Selenium 0 / 4 7.00 -- -- 1.00 -- / -- 7.00 YES
Silver 0 / 4 4.00 -- -- 2.44 -- / -- 1.64 YES
Sodium 2 4 / 4 -- 122,000 IS66GW030910 NSV -- / -- NSV NO
Thallium 0 / 4 0.40 -- -- 0.80 -- / -- 0.50 NO
Vanadium 1 / 4 3.40 1.60 IS66GW020910 20.0 0 / 4 0.080 NO
Zinc 2 / 4 2.10 40.3 IS66GW040910 95.2 0 / 4 0.42 NO
Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD 0 / 4 0.054 -- -- 0.011 -- / -- 4.91 YES
4,4'-DDE 0 / 4 0.054 -- -- 105 -- / -- 5.14E-04 NO

TABLE 7-12

Screening Statistics - Site 66 Groundwater - Step 2

Frequency 
of 

Detection
Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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2 - Macronutrient - Not considered to be a COPC
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TABLE 7-12

Screening Statistics - Site 66 Groundwater - Step 2

Frequency 
of 

Detection
Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

4,4'-DDT 0 / 4 0.054 -- -- 5.00E-04 -- / -- 108 YES
Aldrin 0 / 4 0.027 -- -- 3.00 -- / -- 0.0090 NO
alpha-BHC 0 / 4 0.027 -- -- 2.20 -- / -- 0.012 NO
alpha-Chlordane 0 / 4 0.027 -- -- 0.0022 -- / -- 12.3 YES
Aroclor-1016 0 / 4 0.27 -- -- 7.40E-05 -- / -- 3,649 YES
Aroclor-1221 0 / 4 0.27 -- -- 7.40E-05 -- / -- 3,649 YES
Aroclor-1232 0 / 4 0.27 -- -- 7.40E-05 -- / -- 3,649 YES
Aroclor-1242 0 / 4 0.27 -- -- 7.40E-05 -- / -- 3,649 YES
Aroclor-1248 0 / 4 0.27 -- -- 7.40E-05 -- / -- 3,649 YES
Aroclor-1254 0 / 4 0.27 -- -- 7.40E-05 -- / -- 3,649 YES
Aroclor-1260 0 / 4 0.27 -- -- 7.40E-05 -- / -- 3,649 YES
beta-BHC 0 / 4 0.027 -- -- 2.20 -- / -- 0.012 NO
delta-BHC 1 / 4 0.026 0.030 IS66GW040910 141 0 / 4 2.13E-04 NO
Dieldrin 0 / 4 0.054 -- -- 0.056 -- / -- 0.96 NO
Endosulfan I 0 / 4 0.027 -- -- 0.051 -- / -- 0.53 NO
Endosulfan II 0 / 4 0.054 -- -- 0.051 -- / -- 1.06 YES
Endosulfan sulfate 0 / 4 0.054 -- -- 0.051 -- / -- 1.06 YES
Endrin 0 / 4 0.054 -- -- 0.036 -- / -- 1.50 YES
Endrin aldehyde 0 / 4 0.054 -- -- 0.036 -- / -- 1.50 YES
Endrin ketone 0 / 4 0.054 -- -- 0.036 -- / -- 1.50 YES
gamma-BHC (Lindane) 0 / 4 0.027 -- -- 0.010 -- / -- 2.70 YES
gamma-Chlordane 0 / 4 0.027 -- -- 0.0022 -- / -- 12.3 YES
Heptachlor 1 / 4 0.026 0.021 IS66GW040910 0.0019 1 / 4 11.1 YES
Heptachlor epoxide 0 / 4 0.027 -- -- 0.0019 -- / -- 14.2 YES
Methoxychlor 0 / 4 0.27 -- -- 0.019 -- / -- 14.2 YES
Toxaphene 0 / 4 0.54 -- -- 2.00E-04 -- / -- 2,700 YES
Semivolatile Organic Compounds (UG/L)
1,1-Biphenyl 0 / 4 7.90 -- -- 14.0 -- / -- 0.56 NO
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NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits
2 - Macronutrient - Not considered to be a COPC
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TABLE 7-12

Screening Statistics - Site 66 Groundwater - Step 2

Frequency 
of 

Detection
Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

2,2'-Oxybis(1-chloropropane) 0 / 4 0.16 -- -- NSV -- / -- NSV NO
2,4,5-Trichlorophenol 0 / 3 20.0 -- -- 63.0 -- / -- 0.32 NO
2,4,6-Trichlorophenol 0 / 3 0.53 -- -- 4.90 -- / -- 0.11 NO
2,4-Dichlorophenol 0 / 3 7.90 -- -- 11.0 -- / -- 0.72 NO
2,4-Dimethylphenol 0 / 3 7.90 -- -- 2,120 -- / -- 0.0037 NO
2,4-Dinitrophenol 0 / 4 0.53 -- -- 30.0 -- / -- 0.018 NO
2,4-Dinitrotoluene 0 / 4 0.10 -- -- 46.0 -- / -- 0.0022 NO
2,6-Dinitrotoluene 0 / 4 0.10 -- -- 81.0 -- / -- 0.0012 NO
2-Chloronaphthalene 0 / 4 7.90 -- -- 620 -- / -- 0.013 NO
2-Chlorophenol 0 / 3 7.90 -- -- 24.0 -- / -- 0.33 NO
2-Methylnaphthalene 0 / 4 7.90 -- -- 4.70 -- / -- 1.68 YES
2-Methylphenol 0 / 3 7.90 -- -- 13.0 -- / -- 0.61 NO
2-Nitroaniline 0 / 4 0.16 -- -- 2,300 -- / -- 6.96E-05 NO
2-Nitrophenol 0 / 3 7.90 -- -- 1,920 -- / -- 0.0041 NO
3- and 4-Methylphenol 0 / 3 7.90 -- -- NSV -- / -- NSV NO
3,3'-Dichlorobenzidine 0 / 3 0.10 -- -- 4.50 -- / -- 0.022 NO
3-Nitroaniline 0 / 4 20.0 -- -- 1,000 -- / -- 0.020 NO
4,6-Dinitro-2-methylphenol 0 / 4 0.79 -- -- 3.20 -- / -- 0.25 NO
4-Bromophenyl-phenylether 0 / 4 7.90 -- -- 3.90 -- / -- 2.03 YES
4-Chloro-3-methylphenol 0 / 3 7.90 -- -- 10.0 -- / -- 0.79 NO
4-Chloroaniline 0 / 4 7.90 -- -- 232 -- / -- 0.034 NO
4-Chlorophenyl-phenylether 0 / 4 7.90 -- -- 7.30 -- / -- 1.08 YES
4-Methylphenol 543 4
4-Nitroaniline 0 / 4 0.10 -- -- 317 -- / -- 3.15E-04 NO
4-Nitrophenol 0 / 4 0.53 -- -- 60.0 -- / -- 0.0088 NO
Acenaphthene 0 / 4 7.90 -- -- 5.80 -- / -- 1.36 YES
Acenaphthylene 0 / 4 7.90 -- -- 104 -- / -- 0.076 NO
Acetophenone 0 / 4 7.90 -- -- 1,570 -- / -- 0.0050 NO
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TABLE 7-12

Screening Statistics - Site 66 Groundwater - Step 2

Frequency 
of 

Detection
Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Anthracene 0 / 4 7.90 -- -- 0.012 -- / -- 658 YES
Atrazine 0 / 4 0.10 -- -- 1.80 -- / -- 0.056 NO
Benzaldehyde 0 / 4 7.90 -- -- 22.0 -- / -- 0.36 NO
Benzo(a)anthracene 0 / 4 0.10 -- -- 0.018 -- / -- 5.56 YES
Benzo(a)pyrene 0 / 4 0.10 -- -- 0.015 -- / -- 6.67 YES
Benzo(b)fluoranthene 0 / 4 0.10 -- -- 20.5 -- / -- 0.0049 NO
Benzo(g,h,i)perylene 0 / 4 7.90 -- -- 7.64 -- / -- 1.03 YES
Benzo(k)fluoranthene 0 / 4 0.10 -- -- NSV -- / -- NSV NO
bis(2-Chloroethoxy)methane 0 / 4 7.90 -- -- 11,000 -- / -- 7.18E-04 NO
bis(2-Chloroethyl)ether 0 / 4 0.10 -- -- 2,380 -- / -- 4.20E-05 NO
bis(2-Ethylhexyl)phthalate 0 / 4 1.20 -- -- 16.0 -- / -- 0.075 NO
Butylbenzylphthalate 0 / 4 7.90 -- -- 19.0 -- / -- 0.42 NO
Caprolactam 0 / 4 7.90 -- -- NSV -- / -- NSV NO
Carbazole 0 / 4 7.90 -- -- 1,000 -- / -- 0.0079 NO
Chrysene 0 / 4 0.10 -- -- NSV -- / -- NSV NO
Dibenz(a,h)anthracene 0 / 4 0.10 -- -- NSV -- / -- NSV NO
Dibenzofuran 1 / 4 0.10 0.28 IS66GW030910 3.70 0 / 4 0.076 NO
Diethylphthalate 0 / 4 7.90 -- -- 210 -- / -- 0.038 NO
Dimethyl phthalate 0 / 4 7.90 -- -- 330 -- / -- 0.024 NO
Di-n-butylphthalate 0 / 4 7.90 -- -- 19.0 -- / -- 0.42 NO
Di-n-octylphthalate 0 / 4 7.90 -- -- 22.0 -- / -- 0.36 NO
Fluoranthene 0 / 4 7.90 -- -- 0.040 -- / -- 198 YES
Fluorene 0 / 4 7.90 -- -- 3.00 -- / -- 2.63 YES
Hexachlorobenzene 0 / 4 0.10 -- -- 3.00E-04 -- / -- 333 YES
Hexachlorobutadiene 0 / 4 0.10 -- -- 1.30 -- / -- 0.077 NO
Hexachlorocyclopentadiene 0 / 4 7.90 -- -- 5.20 -- / -- 1.52 YES
Hexachloroethane 0 / 4 0.10 -- -- 12.0 -- / -- 0.0083 NO
Indeno(1,2,3-cd)pyrene 0 / 4 0.10 -- -- 4.31 -- / -- 0.023 NO
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TABLE 7-12

Screening Statistics - Site 66 Groundwater - Step 2
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of 

Detection
Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Isophorone 0 / 4 7.90 -- -- 117,000 -- / -- 6.75E-05 NO
Naphthalene 1 / 4 0.10 1.70 IS66GW030910 1.10 1 / 4 1.55 YES
n-Nitroso-di-n-propylamine 0 / 4 0.10 -- -- NSV -- / -- NSV NO
n-Nitrosodiphenylamine 0 / 4 7.90 -- -- 117 -- / -- 0.068 NO
Nitrobenzene 0 / 4 0.12 -- -- 27,000 -- / -- 4.44E-06 NO
Pentachlorophenol 0 / 4 0.53 -- -- 0.50 -- / -- 1.06 YES
Phenanthrene 0 / 4 7.90 -- -- 0.40 -- / -- 19.8 YES
Phenol 0 / 3 7.90 -- -- 4.00 -- / -- 1.98 YES
Pyrene 0 / 4 7.90 -- -- 0.025 -- / -- 316 YES
Explosives (UG/L)
1,3,5-Trinitrobenzene 0 / 4 0.12 -- -- 11.0 -- / -- 0.011 NO
1,3-Dinitrobenzene 0 / 4 0.12 -- -- 40.0 -- / -- 0.0030 NO
2,4,6-Trinitrotoluene 0 / 4 0.12 -- -- NSV -- / -- NSV NO
2-Amino-4,6-dinitrotoluene 0 / 4 0.12 -- -- NSV -- / -- NSV NO
2-Nitrotoluene 0 / 4 0.12 -- -- NSV -- / -- NSV NO
3-Nitrotoluene 0 / 4 0.12 -- -- NSV -- / -- NSV NO
4-Amino-2,6-dinitrotoluene 0 / 4 0.12 -- -- NSV -- / -- NSV NO
4-Nitrotoluene 0 / 4 0.12 -- -- NSV -- / -- NSV NO
HMX 0 / 4 0.12 -- -- NSV -- / -- NSV NO
Nitroglycerin 0 / 4 2.00 -- -- NSV -- / -- NSV NO
Nitroguanidine 0 / 4 6.00 -- -- NSV -- / -- NSV NO
Perchlorate 0 / 4 0.25 -- -- NSV -- / -- NSV NO
RDX 0 / 4 0.12 -- -- NSV -- / -- NSV NO
Tetryl 0 / 4 0.12 -- -- NSV -- / -- NSV NO
Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 0 / 4 0.50 -- -- 11.0 -- / -- 0.045 NO
1,1,2,2-Tetrachloroethane 0 / 4 0.50 -- -- 111 -- / -- 0.0045 NO
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 0 / 4 0.50 -- -- NSV -- / -- NSV NO
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TABLE 7-12

Screening Statistics - Site 66 Groundwater - Step 2
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Detection
Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

1,1,2-Trichloroethane 0 / 4 0.50 -- -- 1,200 -- / -- 4.17E-04 NO
1,1-Dichloroethane 0 / 4 0.50 -- -- 47.0 -- / -- 0.011 NO
1,1-Dichloroethene 0 / 4 0.50 -- -- 25.0 -- / -- 0.020 NO
1,2,4-Trichlorobenzene 0 / 4 0.50 -- -- 24.0 -- / -- 0.021 NO
1,2-Dibromo-3-chloropropane 0 / 4 1.00 -- -- 216 -- / -- 0.0046 NO
1,2-Dibromoethane 0 / 4 0.50 -- -- 18,000 -- / -- 2.78E-05 NO
1,2-Dichlorobenzene 0 / 4 0.50 -- -- 0.70 -- / -- 0.71 NO
1,2-Dichloroethane 0 / 4 0.50 -- -- 100 -- / -- 0.0050 NO
1,2-Dichloropropane 0 / 4 0.50 -- -- 5,700 -- / -- 8.77E-05 NO
1,3-Dichlorobenzene 0 / 4 0.50 -- -- 150 -- / -- 0.0033 NO
1,4-Dichlorobenzene 0 / 4 0.50 -- -- 26.0 -- / -- 0.019 NO
2-Butanone 0 / 4 2.50 -- -- 14,000 -- / -- 1.79E-04 NO
2-Hexanone 0 / 4 2.50 -- -- 99.0 -- / -- 0.025 NO
4-Methyl-2-pentanone 0 / 4 2.50 -- -- 170 -- / -- 0.015 NO
Acetone 0 / 4 6.70 -- -- 1,500 -- / -- 0.0045 NO
Benzene 0 / 4 0.50 -- -- 370 -- / -- 0.0014 NO
Bromodichloromethane 0 / 4 0.50 -- -- 11,000 -- / -- 4.55E-05 NO
Bromoform 0 / 4 0.50 -- -- 320 -- / -- 0.0016 NO
Bromomethane 0 / 4 1.00 -- -- 110 -- / -- 0.0091 NO
Carbon disulfide 0 / 4 0.50 -- -- 0.92 -- / -- 0.54 NO
Carbon tetrachloride 0 / 4 0.50 -- -- 13.3 -- / -- 0.038 NO
Chlorobenzene 0 / 4 0.50 -- -- 1.30 -- / -- 0.38 NO
Chloroethane 0 / 4 1.00 -- -- NSV -- / -- NSV NO
Chloroform 0 / 4 0.50 -- -- 1.80 -- / -- 0.28 NO
Chloromethane 0 / 4 2.60 -- -- 5,500 -- / -- 4.73E-04 NO
cis-1,2-Dichloroethene 0 / 4 0.50 -- -- 590 -- / -- 8.47E-04 NO
cis-1,3-Dichloropropene 0 / 4 0.50 -- -- 0.055 -- / -- 9.09 YES
Cyclohexane 0 / 4 0.50 -- -- 329 -- / -- 0.0015 NO
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Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Dibromochloromethane 0 / 4 0.50 -- -- 11,000 -- / -- 4.55E-05 NO
Dichlorodifluoromethane (Freon-12) 0 / 4 1.00 -- -- NSV -- / -- NSV NO
Ethylbenzene 0 / 4 0.50 -- -- 90.0 -- / -- 0.0056 NO
Isopropylbenzene 0 / 4 0.50 -- -- NSV -- / -- NSV NO
Methyl acetate 0 / 4 0.75 -- -- 3,200 -- / -- 2.34E-04 NO
Methylcyclohexane 0 / 4 0.50 -- -- 452 -- / -- 0.0011 NO
Methylene chloride 0 / 4 2.50 -- -- 98.1 -- / -- 0.025 NO
Methyl-tert-butyl ether (MTBE) 0 / 4 0.50 -- -- 11,070 -- / -- 4.52E-05 NO
Styrene 0 / 4 0.50 -- -- 72.0 -- / -- 0.0069 NO
Tetrachloroethene 0 / 4 0.50 -- -- 111 -- / -- 0.0045 NO
Toluene 1 / 4 0.50 5.50 IS66GW030910 2.00 1 / 4 2.75 YES
trans-1,2-Dichloroethene 0 / 4 0.50 -- -- 590 -- / -- 8.47E-04 NO
trans-1,3-Dichloropropene 0 / 4 0.50 -- -- 0.055 -- / -- 9.09 YES
Trichloroethene 0 / 4 0.50 -- -- 21.0 -- / -- 0.024 NO
Trichlorofluoromethane (Freon-11) 0 / 4 1.00 -- -- NSV -- / -- NSV NO
Vinyl chloride 0 / 4 1.00 -- -- 930 -- / -- 0.0011 NO
Xylene, total 0 / 4 1.50 -- -- 13.0 -- / -- 0.12 NO
Dioxin/Furans (NG/L)
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0 / 4 0.027 -- -- NSV -- / -- NSV NO
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0 / 4 0.026 -- -- NSV -- / -- NSV NO
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0 / 4 0.027 -- -- NSV -- / -- NSV NO
1,2,3,4,7,8-Hexachlorodibenzofuran 0 / 4 0.027 -- -- NSV -- / -- NSV NO
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0 / 4 0.027 -- -- NSV -- / -- NSV NO
1,2,3,6,7,8-Hexachlorodibenzofuran 0 / 4 0.027 -- -- NSV -- / -- NSV NO
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0 / 4 0.027 -- -- NSV -- / -- NSV NO
1,2,3,7,8,9-Hexachlorodibenzofuran 0 / 4 0.027 -- -- NSV -- / -- NSV NO
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0 / 4 0.027 -- -- NSV -- / -- NSV NO
1,2,3,7,8-Pentachlorodibenzofuran 0 / 4 0.027 -- -- NSV -- / -- NSV NO
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TABLE 7-12
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Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0 / 4 0.027 -- -- NSV -- / -- NSV NO
2,3,4,6,7,8-Hexachlorodibenzofuran 0 / 4 0.027 -- -- NSV -- / -- NSV NO
2,3,4,7,8-Pentachlorodibenzofuran 0 / 4 0.027 -- -- NSV -- / -- NSV NO
2,3,7,8-TCDD (dioxin) 0 / 4 0.011 -- -- 3.10E-06 -- / -- 3,516 YES
2,3,7,8-Tetrachlorodibenzofuran 0 / 4 0.011 -- -- NSV -- / -- NSV NO
Octachlorodibenzofuran 0 / 4 0.054 -- -- NSV -- / -- NSV NO
Octachlorodibenzo-p-dioxin 1 / 4 0.020 0.14 IS66GW030910 NSV -- / -- NSV YES
Total heptachlorodibenzofuran 0 / 4 0.027 -- -- NSV -- / -- NSV NO
Total heptachlorodibenzo-p-dioxin 2 / 4 0.027 0.0061 IS66GW030910 NSV -- / -- NSV YES
Total hexachlorodibenzofuran 0 / 4 0.027 -- -- NSV -- / -- NSV NO
Total hexachlorodibenzo-p-dioxin 0 / 4 0.027 -- -- NSV -- / -- NSV NO
Total pentachlorodibenzofuran 0 / 4 0.027 -- -- NSV -- / -- NSV NO
Total tetrachlorodibenzo-p-dioxin 0 / 4 0.011 -- -- NSV -- / -- NSV NO
Other Parameters (MG/L)
Hardness 4 / 4 -- 140 IS66GW030910 NSV -- / -- -- --
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TABLE 7-13

Calculation of 2,3,7,8-TCDD Equivalents for Groundwater - Step 2

Chemical Maximum Toxicity Equivalents Factors1
Bioaccumulation 

Equivalence Factors1
2,3,7,8-TCDD 

Equivalent
Dioxins (ug/L)
2,3,7,8-TCDD (dioxin) 0 / 4 -- 1.0 1.0

1,2,3,7,8-Pentachlorodebenzo-p-dioxin 0 / 4 -- 1.0 0.9

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0 / 4 -- 0.1 0.3

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0 / 4 -- 0.1 0.1

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0 / 4 -- 0.1 0.1

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0 / 4 -- 0.01 0.05

Octachlorodibenzo-p-dioxin 1 / 4 1.42E-04 0.001 0.01 1.42E-09
Furans (ug/L)
2,3,7,8-Tetrachlorodibenzofuran 0 / 4 -- 0.1 0.8

1,2,3,7,8-Pentachlorodibenzofuran 0 / 4 -- 0.05 0.2

2,3,4,7,8-Pentachlorodibenzofuran 0 / 4 -- 0.5 1.6

1,2,3,4,7,8-Hexachlorodibenzofuran 0 / 4 -- 0.1 0.08

1,2,3,6,7,8-Hexachlorodibenzofuran 0 / 4 -- 0.1 0.2

2,3,4,6,7,8-Hexachlorodibenzofuran 0 / 4 -- 0.1 0.7

1,2,3,7,8,9-Hexachlorodibenzofuran 0 / 4 -- 0.1 0.6

1,2,3,4,6,7,8-Heptachlorodibenzofuran 0 / 4 -- 0.01 0.01

1,2,3,4,7,8,9-Heptachlorodibenzofuran 0 / 4 -- 0.01 0.4

Octachlorodibenzofuran 0 / 4 -- 0.001 0.02

SUM 1.42E-09

Screening Value
2

Hazard 

Quotient

3.10E-09 0.5
1 TEFs and BEFs from USEPA, 1995 (source of screening value)
2 EPA Region 3 Screening Value for 2,3,7,8-TCDD (dioxin)

Frequency 
of 

Detection

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits
2 - Macronutrient - Not considered to be a COPC

AnalyteName
Maximum 

Non-Detect

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 
Detected 

Concentration
Screening 

Value

Maximum 
Hazard 

Quotient1
Preliminary 

COPC?
Inorganics (MG/KG)
Aluminum 6 / 6 -- 11,100 IS66AH08 50.0 9 / 6 222 YES
Antimony 2 / 6 1.20 0.37 IS66AH09 78.0 3 / 6 0.0047 NO
Arsenic 6 / 6 -- 123 IS66AH07 18.0 9 / 6 6.83 YES
Barium 6 / 6 -- 201 IS66AH08 330 3 / 6 0.61 NO
Beryllium 6 / 6 -- 3.00 IS66AH07 40.0 3 / 6 0.075 NO
Cadmium 6 / 6 -- 0.49 IS66AH05 32.0 3 / 6 0.015 NO
Calcium 2 6 / 6 -- 5,310 IS66AH08 NSV -- / -- NSV NO
Chromium 6 / 6 -- 28.8 IS66AH07 0.40 9 / 6 72.0 YES
Cobalt 6 / 6 -- 17.2 IS66AH04 13.0 5 / 6 1.32 YES
Copper 6 / 6 -- 43.6 IS66AH06 70.0 3 / 6 0.62 NO
Cyanide 0 / 6 0.76 -- -- 0.10 -- / -- 7.6 YES
Iron 6 / 6 -- 51,300 IS66AH07 200 9 / 6 257 YES
Lead 6 / 6 -- 49.0 IS66AH05 120 3 / 6 0.41 NO
Magnesium 2 6 / 6 -- 960 IS66AH05 NSV -- / -- NSV NO
Manganese 6 / 6 -- 455 IS66AH09 220 6 / 6 2.07 YES
Mercury 6 / 6 -- 0.67 IS66AH07 0.10 9 / 6 6.70 YES
Nickel 6 / 6 -- 38.4 IS66AH08 38.0 4 / 6 1.01 YES
Potassium 2 6 / 6 -- 1,090 IS66AH08 NSV -- / -- NSV NO
Selenium 6 / 6 -- 8.10 IS66AH09 0.52 9 / 6 15.6 YES
Silver 6 / 6 -- 0.14 IS66AH05 560 3 / 6 2.50E-04 NO
Sodium 2 6 / 6 -- 399 IS66AH09 NSV -- / -- NSV NO
Thallium 6 / 6 -- 1.90 IS66AH07 1.00 6 / 6 1.90 YES
Vanadium 6 / 6 -- 150 IS66AH09 2.00 9 / 6 75.0 YES
Zinc 6 / 6 -- 59.0 IS66AH05 120 3 / 6 0.49 NO
Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzofuran 3 / 6 10,040 6.36 IS66AH08 NSV -- / -- NSV YES

TABLE 7-14

Screening Statistics - Site 66 Ash - Step 2

Frequency 
of 

Detection
Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits
2 - Macronutrient - Not considered to be a COPC

AnalyteName
Maximum 

Non-Detect

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 
Detected 

Concentration
Screening 

Value

Maximum 
Hazard 

Quotient1
Preliminary 

COPC?

TABLE 7-14

Screening Statistics - Site 66 Ash - Step 2

Frequency 
of 

Detection
Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 3 / 6 10,040 73.3 IS66AH08 NSV -- / -- NSV YES
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0 / 6 10,040 -- -- NSV -- / -- NSV NO
1,2,3,4,7,8-Hexachlorodibenzofuran 2 / 6 10,040 3.04 IS66AH09 NSV -- / -- NSV YES
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0 / 6 10,040 -- -- NSV -- / -- NSV NO
1,2,3,6,7,8-Hexachlorodibenzofuran 1 / 6 10,040 1.15 IS66AH09 NSV -- / -- NSV YES
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 1 / 6 10,040 2.01 IS66AH08 NSV -- / -- NSV YES
1,2,3,7,8,9-Hexachlorodibenzofuran 1 / 6 10,040 0.19 IS66AH09 NSV -- / -- NSV YES
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0 / 6 10,040 -- -- NSV -- / -- NSV NO
1,2,3,7,8-Pentachlorodibenzofuran 3 / 6 10,040 9.41 IS66AH09 NSV -- / -- NSV YES
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 / 6 10,040 0.32 IS66AH09 NSV -- / -- NSV YES
2,3,4,6,7,8-Hexachlorodibenzofuran 1 / 6 10,040 0.13 IS66AH07 NSV -- / -- NSV YES
2,3,4,7,8-Pentachlorodibenzofuran 2 / 6 10,040 3.78 IS66AH09 NSV -- / -- NSV YES
2,3,7,8-TCDD (dioxin) 0 / 6 4,016 -- -- 1.00 -- / -- 4,016 YES
2,3,7,8-Tetrachlorodibenzofuran 3 / 6 4,016 16.8 IS66AH09 NSV -- / -- NSV YES
Octachlorodibenzofuran 2 / 6 20,081 8.62 IS66AH08 NSV -- / -- NSV YES
Octachlorodibenzo-p-dioxin 6 / 6 -- 654 IS66AH08 NSV -- / -- NSV YES
Total heptachlorodibenzofuran 3 / 6 10,040 16.8 IS66AH08 NSV -- / -- NSV YES
Total heptachlorodibenzo-p-dioxin 6 / 6 -- 129 IS66AH08 NSV -- / -- NSV YES
Total hexachlorodibenzofuran 3 / 6 10,040 10.7 IS66AH09 NSV -- / -- NSV YES
Total hexachlorodibenzo-p-dioxin 3 / 6 10,040 10.5 IS66AH08 NSV -- / -- NSV YES
Total pentachlorodibenzofuran 4 / 6 10,040 71.9 IS66AH09 NSV -- / -- NSV YES
Total pentachlorodibenzo-p-dioxin 2 / 6 10,040 2.06 IS66AH09 NSV -- / -- NSV YES
Total tetrachlorodibenzofuran 4 / 6 4,016 155 IS66AH09 NSV -- / -- NSV YES
Total tetrachlorodibenzo-p-dioxin 3 / 6 4,016 5.26 IS66AH09 NSV -- / -- NSV YES
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TABLE 7-15

Screening Statistics - Site 66 - Mammal/Bird Eco-SSLs

AnalyteName
Maximum 

Non-Detect

Maximum 
Concentration 

Detected
Arithmetic 

Mean
Mammal 
Eco-SSL

Maximum 
Hazard 

Quotient1

Mean 
Hazard 

Quotient1
Bird Eco-

SSL

Maximum 
Hazard 

Quotient1
Mean Hazard 

Quotient1

Inorganics (MG/KG)
Arsenic 36 / 38 1.10 108.0 8.79 46.0 1 / 38 2.3 0.2 43 1 / 38 2.5 0.2
Barium 38 / 38 -- 200 67.47 2,000 0 / 38 0.1 0.0 -- -- / -- -- --
Beryllium 24 / 38 0.57 2.90 0.50 21.0 0 / 38 0.1 0.0 -- -- / -- -- --
Cadmium 2 / 38 0.59 1.10 0.11 0.77 1 / 38 1.4 0.1 0.36 1 / 38 3.1 0.3
Chromium 38 / 38 -- 28.1 14.24 26 1 / 38 1.1 0.5 34 0 / 38 0.8 0.4
Cobalt 38 / 38 -- 17.9 6.35 120 0 / 38 0.1 0.1 230 0 / 38 0.1 0.0
Copper 38 / 38 -- 56.9 18.54 49.0 1 / 38 1.2 0.4 28 8 / 38 2.0 0.7
Lead 38 / 38 -- 305.0 52.47 56 7 / 38 5.4 0.9 11.0 36 / 38 27.7 4.8
Manganese 38 / 38 -- 521 196.04 4,000 0 / 38 0.1 0.0 4,300 0 / 38 0.1 0.0
Nickel 38 / 38 -- 90.4 12.87 130 0 / 38 0.7 0.1 210 0 / 38 0.4 0.1
Silver 25 / 38 0.58 0.55 0.14 4.2 0 / 38 0.1 0.0 14 0 / 38 0.0 0.0
Vanadium 38 / 38 -- 115 33.71 7.8 38 / 38 14.7 4.3 280 0 / 38 0.4 0.1
Zinc 38 / 38 -- 373 73.31 79 9 / 38 4.7 0.9 46 13 / 38 8.1 1.6
Pesticides (UG/KG)
4,4'-DDT 7 / 38 6.70 640.0 20.09 93 1 / 38 6.9 0.2 63 1 / 38 10.2 0.3
Dieldrin 15 / 38 7.20 71.0 3.56 6.9 15 / 38 10.3 0.5 0.032 15 / 38 2,219 111
PAHs (UG/KG)
PAH (LMW) 30 / 38 1,680 671,455 19,877 100,000 1 / 38 6.7 0.2 -- -- / -- -- --
PAH (HMW) 31 / 38 1,890 1,396,000 41,858 1,100 20 / 38 1,269 38 -- -- / -- -- --

Frequency of 
Detection

Frequency of 
Exceedance

Frequency of 
Exceedance

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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TABLE 7-16

Summary of Hazard Quotients for Food Web Exposures - Terrestrial Receptors

NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATC
Inorganics
Lead 7.59 0.76 2.40 0.60 0.06 0.19 8.30 1.66 3.71 7.61 1.52 3.40
Mercury 1696.78 339.36 758.82 7.58 4.55 5.87 56.45 23.05 36.07 40.31 16.46 25.76
Selenium 3.32 2.01 2.58 1.06 0.64 0.82 2.19 0.64 1.18 1.45 0.43 0.79
Vanadium 7.87 1.57 3.52 0.58 0.12 0.26 0.10 0.02 0.04 0.09 0.02 0.04
Zinc 3.57 1.79 2.53 2.38 0.48 1.06 17.72 1.96 5.90 21.36 2.36 7.11
Pesticides/PCBs
4,4'-DDD 0.20 0.04 0.09 0.01 <0.01 <0.01 0.12 0.01 0.04 0.97 0.19 0.44
4,4'-DDE 0.39 0.08 0.18 0.02 <0.01 <0.01 0.23 0.02 0.07 1.94 0.39 0.87
4,4'-DDT 0.06 0.01 0.03 <0.01 <0.01 <0.01 0.03 <0.01 0.01 0.27 0.05 0.12
Aldrin 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.01 <0.01 <0.01
alpha-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
alpha-Chlordane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor-1016 1.10 0.22 0.49 <0.01 <0.01 <0.01 0.13 0.03 0.06 0.18 0.04 0.08
Aroclor-1221 2.21 0.44 0.99 0.14 0.03 0.06 0.27 0.05 0.12 0.36 0.07 0.16
Aroclor-1232 1.10 0.22 0.49 0.07 0.01 0.03 0.13 0.03 0.06 0.18 0.04 0.08
Aroclor-1242 1.10 0.22 0.49 0.07 0.01 0.03 0.13 0.03 0.06 0.18 0.04 0.08
Aroclor-1248 1.10 0.22 0.49 0.07 0.01 0.03 0.13 0.03 0.06 0.18 0.04 0.08
Aroclor-1254 1.10 0.22 0.49 0.07 0.01 0.03 0.13 0.03 0.06 0.18 0.04 0.08
Aroclor-1260 1.10 0.22 0.49 0.07 0.01 0.03 0.13 0.03 0.06 0.18 0.04 0.08
PCBs (total) 8.84 1.77 3.95 0.56 0.11 0.25 1.07 0.21 0.48 1.45 0.29 0.65
beta-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
delta-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dieldrin 1.69 0.34 0.76 0.16 0.03 0.07 0.34 0.07 0.15 0.44 0.09 0.20
Endosulfan I <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Endosulfan II <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Endrin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.02 <0.01 <0.01
gamma-BHC (Lindane) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
gamma-Chlordane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Heptachlor <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Heptachlor epoxide 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Methoxychlor <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Toxaphene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 0.01 0.03 <0.01 0.01
Semivolatile Organics
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Chemical
Short-tailed shrew Eastern screech-owlAmerican robinRed fox

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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TABLE 7-16

Summary of Hazard Quotients for Food Web Exposures - Terrestrial Receptors

NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATCChemical
Short-tailed shrew Eastern screech-owlAmerican robinRed fox

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Bromophenyl-phenylether NA NA NA NA NA NA NA NA NA NA NA NA
4-Chlorophenyl-phenylether NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.04 <0.01 0.02 0.03 <0.01 0.01
Acenaphthylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.08 0.02 0.04 0.08 0.02 0.03
Benzo(a)anthracene 1.73 0.35 0.77 0.15 0.03 0.07 0.18 0.04 0.08 0.21 0.04 0.09
Benzo(a)pyrene 1.69 0.34 0.76 0.14 0.03 0.06 0.17 0.03 0.08 0.21 0.04 0.09
Benzo(b)fluoranthene 2.80 0.56 1.25 0.26 0.05 0.11 0.29 0.06 0.13 0.33 0.07 0.15
Benzo(g,h,i)perylene 0.17 0.03 0.08 0.02 <0.01 <0.01 0.02 <0.01 <0.01 0.02 <0.01 <0.01
Benzo(k)fluoranthene 2.80 0.56 1.25 0.25 0.05 0.11 0.28 0.06 0.13 0.33 0.07 0.15
Chrysene 2.45 0.49 1.10 0.20 0.04 0.09 0.26 0.05 0.12 0.31 0.06 0.14
Dibenz(a,h)anthracene 0.34 0.07 0.15 0.03 <0.01 0.01 0.03 <0.01 0.02 0.04 <0.01 0.02
Fluoranthene 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 0.47 0.09 0.21 0.51 0.10 0.23
Fluorene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.01 <0.01 <0.01
Hexachlorobenzene 0.39 0.20 0.28 0.02 <0.01 <0.01 1.30 0.26 0.58 1.68 0.34 0.75
Hexachlorobutadiene 0.12 0.01 0.04 0.01 <0.01 <0.01 0.03 <0.01 0.01 0.04 <0.01 0.02
Hexachlorocyclopentadiene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA
Hexachloroethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 1.92 0.38 0.86 0.15 0.03 0.07 0.19 0.04 0.09 0.24 0.05 0.11
Pentachlorophenol 0.84 0.17 0.38 0.06 0.01 0.02 0.36 0.18 0.26 0.49 0.24 0.34
Phenanthrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.26 0.05 0.12 0.24 0.05 0.11
Pyrene 3.22 0.64 1.44 0.29 0.06 0.13 0.38 0.08 0.17 0.41 0.08 0.18
Volatile Organics
1,1,2,2-Tetrachloroethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dioxin/Furans
Dioxin/furan (TEQ) 0.99 0.10 0.31 0.02 <0.01 <0.01 0.04 <0.01 0.01 0.04 <0.01 0.01
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TABLE 7-17

NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATC
Inorganics
Arsenic 0.24 0.05 0.11 6.11 1.22 2.73 0.63 0.25 0.40 0.07 0.03 0.04
Cadmium 0.38 0.08 0.17 1.46 0.15 0.46 2.77 0.20 0.75 0.11 <0.01 0.03
Chromium 0.05 <0.01 0.02 0.16 0.03 0.07 3.18 0.64 1.42 0.24 0.05 0.11
Copper 0.75 0.58 0.66 0.12 0.09 0.10 6.05 4.61 5.28 0.06 0.05 0.05
Lead 0.35 0.03 0.11 1.73 0.17 0.55 9.63 1.93 4.31 1.00 0.20 0.45
Mercury 1.32 0.79 1.02 26.53 5.31 11.86 55.45 18.48 32.02 66.28 22.09 38.26
Nickel 0.03 0.01 0.02 0.11 0.06 0.08 0.05 0.03 0.04 0.09 0.06 0.07
Selenium 0.19 0.12 0.15 1.11 0.67 0.87 0.61 0.31 0.43 0.09 0.02 0.04
Silver 0.02 <0.01 <0.01 0.02 <0.01 0.01 0.05 <0.01 0.02 0.10 0.02 0.04
Vanadium 2.66 0.53 1.19 1.64 0.33 0.73 1.89 0.38 0.84 1.25 0.25 0.56
Zinc 1.13 0.23 0.51 0.46 0.23 0.33 36.88 4.08 12.27 0.88 0.10 0.29
Pesticides/PCBs
4,4'-DDD <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.07 0.01 0.03 0.09 <0.01 0.03
4,4'-DDE <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.22 0.04 0.10 0.53 0.05 0.17
4,4'-DDT <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.04 0.02 0.03 0.24 0.02 0.08
Aldrin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
alpha-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
alpha-Chlordane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor-1016 0.02 <0.01 0.01 0.01 <0.01 <0.01 0.46 0.09 0.21 0.22 0.04 0.10
Aroclor-1221 0.44 0.09 0.20 0.03 <0.01 0.01 0.96 0.19 0.43 0.45 0.09 0.20
Aroclor-1232 0.21 0.04 0.10 0.01 <0.01 <0.01 0.46 0.09 0.21 0.22 0.04 0.10
Aroclor-1242 0.21 0.04 0.09 0.01 <0.01 <0.01 0.46 0.09 0.21 0.22 0.04 0.10
Aroclor-1248 0.21 0.04 0.09 0.01 <0.01 <0.01 0.46 0.09 0.21 0.22 0.04 0.10
Aroclor-1254 1.44 0.29 0.65 0.06 0.01 0.03 3.17 0.63 1.42 1.50 0.30 0.67
Aroclor-1260 0.28 0.06 0.13 0.01 <0.01 <0.01 0.61 0.12 0.27 0.29 0.06 0.13
PCBs (total) 2.99 0.61 1.35 0.14 0.03 0.06 6.58 1.32 2.94 3.10 0.62 1.39
beta-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
delta-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dieldrin 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.13 0.03 0.06 0.02 <0.01 0.01
Endosulfan I <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Endosulfan II <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Endrin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
gamma-BHC (Lindane) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
gamma-Chlordane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Heptachlor <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Heptachlor epoxide <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Methoxychlor <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Toxaphene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.20 0.04 0.09 0.13 0.03 0.06

Summary of Hazard Quotients for Food Web Exposures - Semi-Aquatic Receptors

Spotted sandpiper Great blue heron
Chemical

Raccoon Muskrat

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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TABLE 7-17

NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATC

Summary of Hazard Quotients for Food Web Exposures - Semi-Aquatic Receptors

Spotted sandpiper Great blue heron
Chemical

Raccoon Muskrat

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Semivolatile Organics
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Bromophenyl-phenylether NA NA NA NA NA NA NA NA NA NA NA NA
4-Chlorophenyl-phenylether NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acenaphthylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.05 <0.01 0.02 0.02 <0.01 0.01
Benzo(a)pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.02 <0.01 0.01
Benzo(b)fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.04 <0.01 0.02
Benzo(g,h,i)perylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01
Benzo(k)fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.02 <0.01 <0.01
Chrysene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.02 <0.01 <0.01
Dibenz(a,h)anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 0.01 0.04 <0.01 0.02
Fluorene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 0.01 <0.01 <0.01 <0.01
Hexachlorobutadiene <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.08 0.02 0.03 0.03 <0.01 0.01
Hexachlorocyclopentadiene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA
Hexachloroethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01
Pentachlorophenol 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.23 0.12 0.16 0.15 0.08 0.11
Phenanthrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 0.01 0.03 <0.01 0.01
Pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.04 <0.01 0.02 0.03 <0.01 0.01
Volatile Organics
1,1,2,2-Tetrachloroethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dioxin/Furans
Dioxin/furan (TEQ) 0.02 <0.01 <0.01 0.05 <0.01 0.01 0.08 <0.01 0.02 <0.01 <0.01 <0.01
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TABLE 7-18

Summary of Hazard Quotients for Food Web Exposures - Ash Material Exposure

NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATC
Inorganics
Arsenic 42.34 8.47 18.94 0.63 0.13 0.28 5.42 1.81 3.13 1.34 0.45 0.77
Cadmium 2.34 0.23 0.74 0.11 0.02 0.05 0.67 0.05 0.18 0.68 0.05 0.18
Chromium 3.40 0.68 1.52 0.17 0.03 0.08 4.23 0.85 1.89 4.95 0.99 2.21
Copper 0.11 0.08 0.10 0.17 0.13 0.15 0.11 0.08 0.09 0.16 0.12 0.14
Lead 1.22 0.12 0.39 0.10 <0.01 0.03 1.33 0.27 0.60 1.22 0.24 0.55
Mercury 51.44 10.29 23.01 0.23 0.14 0.18 1.71 0.70 1.09 1.22 0.50 0.78
Nickel 0.56 0.28 0.39 0.06 0.02 0.04 0.15 0.11 0.13 0.14 0.10 0.12
Selenium 7.89 4.78 6.14 2.52 1.53 1.96 5.21 1.53 2.82 3.46 1.02 1.87
Silver 0.03 <0.01 0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.01 <0.01 <0.01
Vanadium 10.26 2.05 4.59 0.76 0.15 0.34 0.13 0.03 0.06 0.11 0.02 0.05
Zinc 0.57 0.28 0.40 0.38 0.08 0.17 2.80 0.31 0.93 3.38 0.37 1.12
Dioxin/Furans
Dioxin/furan (TEQ) 1.89 0.19 0.60 0.03 <0.01 <0.01 0.27 0.03 0.08 0.26 0.03 0.08

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Chemical
Short-tailed shrew Eastern screech-owlAmerican robinRed fox
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TABLE 7-19

Summary of Hazard Quotients for Food Web Exposures - Shallow Subsurface Soil Exposure

NOAEL LOAEL MATC NOAEL LOAEL MATC
Inorganics
Arsenic 5.89 1.18 2.64 0.09 0.02 0.04
Cadmium 2.63 0.26 0.83 0.13 0.03 0.06
Chromium 3.10 0.62 1.39 0.15 0.03 0.07
Copper 0.10 0.08 0.09 0.16 0.12 0.14
Lead 4.63 0.46 1.46 0.37 0.04 0.12
Mercury 48.37 9.67 21.63 0.22 0.13 0.17
Nickel 0.37 0.18 0.26 0.04 0.02 0.03
Selenium 2.93 1.77 2.28 0.94 0.57 0.73
Silver 0.03 <0.01 0.01 <0.01 <0.01 <0.01
Vanadium 10.67 2.13 4.77 0.79 0.16 0.35
Zinc 3.75 1.87 2.65 2.49 0.50 1.11
Pesticides/PCBs
4,4'-DDD 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4,4'-DDE 0.02 <0.01 <0.01 <0.01 <0.01 <0.01
4,4'-DDT <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Aldrin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
alpha-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
alpha-Chlordane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor-1016 0.72 0.14 0.32 <0.01 <0.01 <0.01
Aroclor-1221 1.52 0.30 0.68 0.10 0.02 0.04
Aroclor-1232 0.72 0.14 0.32 0.05 <0.01 0.02
Aroclor-1242 0.72 0.14 0.32 0.05 <0.01 0.02
Aroclor-1248 0.72 0.14 0.32 0.05 <0.01 0.02
Aroclor-1254 0.72 0.14 0.32 0.05 <0.01 0.02
Aroclor-1260 0.72 0.14 0.32 0.05 <0.01 0.02
PCBs (total) 5.84 1.17 2.61 0.37 0.08 0.17
beta-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
delta-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dieldrin 0.05 <0.01 0.02 <0.01 <0.01 <0.01
Endosulfan I <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Endosulfan II <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Endrin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
gamma-BHC (Lindane) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
gamma-Chlordane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Heptachlor <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Heptachlor epoxide <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Methoxychlor <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Toxaphene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Semivolatile Organics
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Bromophenyl-phenylether NA NA NA NA NA NA
4-Chlorophenyl-phenylether NA NA NA NA NA NA
Acenaphthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Red fox
Chemical

Short-tailed shrew

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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TABLE 7-19

Summary of Hazard Quotients for Food Web Exposures - Shallow Subsurface Soil Exposure

NOAEL LOAEL MATC NOAEL LOAEL MATC
Red fox

Chemical
Short-tailed shrew

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Acenaphthylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)anthracene 0.38 0.08 0.17 0.03 <0.01 0.02
Benzo(a)pyrene 0.44 0.09 0.20 0.04 <0.01 0.02
Benzo(b)fluoranthene 0.32 0.06 0.15 0.03 <0.01 0.01
Benzo(g,h,i)perylene 0.20 0.04 0.09 0.02 <0.01 <0.01
Benzo(k)fluoranthene 0.28 0.06 0.13 0.03 <0.01 0.01
Chrysene 0.53 0.11 0.24 0.04 <0.01 0.02
Dibenz(a,h)anthracene 0.10 0.02 0.04 <0.01 <0.01 <0.01
Fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluorene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachlorobenzene 0.12 0.06 0.08 <0.01 <0.01 <0.01
Hexachlorobutadiene 0.04 <0.01 0.01 <0.01 <0.01 <0.01
Hexachlorocyclopentadiene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachloroethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Indeno(1,2,3-cd)pyrene 0.37 0.07 0.16 0.03 <0.01 0.01
Pentachlorophenol 0.25 0.05 0.11 0.02 <0.01 <0.01
Phenanthrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pyrene 0.81 0.16 0.36 0.07 0.01 0.03
Volatile Organics
1,1,2,2-Tetrachloroethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Value Reference Value Reference Value Reference
Birds
American woodcock 0.198 Dunning 1993 0.0199 allometric equation1 0.0231 USEPA 1993a
Great blue heron 2.23 Quinney 1982 0.1010 allometric equation1 0.3931 allometric equation3

Eastern screech owl 0.18 Dunning 1993 0.0188 allometric equation1 0.0191 allometric equation3

Spotted sandpiper 0.040 Dunning 1993 0.0069 allometric equation1 0.0072 allometric equation3

Mammals
Muskrat 1.169 Silva and Downing 1995 0.1139 allometric equation2 0.0596 USEPA 1993a
Raccoon 5.94 Silva and Downing 1995 0.4921 allometric equation2 0.0920 Conover 1989
Red fox 4.06 Silva and Downing 1995 0.3494 allometric equation2 0.1231 Sample and Suter 1994
Short-tailed shrew 0.017 USEPA 1993a 0.0038 USEPA 1993a 0.0015 USEPA 1993a
1 All birds equation: 0.059 (BW)0.67

2 All mammals equation: 0.099 (BW)0.90 

3 All birds equation: (0.638*((BW*1000)0.685))/1000 

Receptor

Body Weight (kg) Water Ingestion Rate (L/day)

TABLE 7-20

Exposure Parameters for Upper Trophic Level Ecological Receptors - Step 3

Food Ingestion Rate (kg/day - dry)
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TABLE 7-21

Soil Bioconcentration Factors For Plants, Soil Invertebrates, and Small Mammals - Step 3

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Value Reference Value Reference Value Reference
Inorganics
Arsenic 0.038 USEPA 2007 Regression USEPA 2007 Regression USEPA 2007
Cadmium Regression USEPA 2007 Regression USEPA 2007 Regression USEPA 2007
Chromium Regression USEPA 2007 0.306 USEPA 2007 Regression USEPA 2007
Copper Regression USEPA 2007 0.515 USEPA 2007 Regression USEPA 2007
Lead Regression USEPA 2007 Regression USEPA 2007 Regression USEPA 2007
Mercury 0.344 Bechtel Jacobs 1998a 1.186 Sample et al. 1998a 0.054 Sample et al. 1998b
Nickel Regression USEPA 2007 1.656 Sample et al. 1998a Regression USEPA 2007
Selenium Regression USEPA 2007 Regression USEPA 2007 Regression USEPA 2007
Silver 0.014 USEPA 2007 2.045 Sample et al. 1998a 0.004 USEPA 2007
Zinc Regression USEPA 2007 Regression USEPA 2007 Regression USEPA 2007
Pesticides/PCBs
4,4'-DDD 0.2024 USEPA 2007 Regression USEPA 2007 -- see text
4,4'-DDE 0.1093 USEPA 2007 Regression USEPA 2007 -- see text
4,4'-DDT 0.1354 USEPA 2007 Regression USEPA 2007 -- see text
Aldrin 0.4100 USEPA 2007 14.7000 USEPA 2007 (diedrin value) -- see text
alpha-BHC 1.7352 USEPA 2007 1.0000 -- -- see text
alpha-Chlordane 0.1648 USEPA 2007 4.0000 Edwards and Bohlen 1992 -- see text
Aroclor-1016 0.3229 USEPA 2007 4.2974 Sample et al. 1998a -- see text
Aroclor-1221 0.7485 USEPA 2007 4.2974 Sample et al. 1998a -- see text
Aroclor-1232 0.5151 USEPA 2007 4.2974 Sample et al. 1998a -- see text
Aroclor-1242 0.3229 USEPA 2007 4.2974 Sample et al. 1998a -- see text
Aroclor-1248 0.1844 USEPA 2007 4.2974 Sample et al. 1998a -- see text
Aroclor-1254 0.1393 USEPA 2007 4.2974 Sample et al. 1998a -- see text
Aroclor-1260 0.1053 USEPA 2007 4.2974 Sample et al. 1998a -- see text
beta-BHC 1.7190 USEPA 2007 1.0000 -- -- see text
delta-BHC 1.3111 USEPA 2007 1.0000 -- -- see text
Dieldrin 0.4100 USEPA 2007 14.7000 USEPA 2007 -- see text
Endosulfan I 1.6872 USEPA 2007 1.0000 -- -- see text
Endosulfan II 0.8856 USEPA 2007 1.0000 -- -- see text
Endrin 0.4100 USEPA 2007 (dieldrin value) 14.7000 USEPA 2007 (diedrin value) -- see text
gamma-BHC (Lindane) 1.8524 USEPA 2007 1.0000 -- -- see text
gamma-Chlordane 0.1648 USEPA 2007 4.0000 Edwards and Bohlen 1992 -- see text
Heptachlor 0.1743 USEPA 2007 3.0000 Edwards and Bohlen 1992 -- see text
Heptachlor epoxide 0.5656 USEPA 2007 8.3900 USEPA 1999 -- see text
Methoxychlor 0.5249 USEPA 2007 1.0000 -- -- see text
Toxaphene 0.3545 USEPA 2007 1.0000 -- -- see text

Soil-Mouse BAF (dry weight)
Chemical

Soil-Plant BCF (dry weight) Soil-Invertebrate BAF (dry weight)
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TABLE 7-21

Soil Bioconcentration Factors For Plants, Soil Invertebrates, and Small Mammals - Step 3

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Value Reference Value Reference Value Reference
Soil-Mouse BAF (dry weight)

Chemical
Soil-Plant BCF (dry weight) Soil-Invertebrate BAF (dry weight)

Semivolatile Organics
4-Bromophenyl-phenylether 0.5656 USEPA 2007 1.0000 -- -- see text
4-Chlorophenyl-phenylether 0.5926 USEPA 2007 1.0000 -- -- see text
Acenaphthene Regression USEPA 2007 3.040 USEPA 2007 -- see text
Acenaphthylene Regression USEPA 2007 1.470 USEPA 2007 -- see text
Anthracene Regression USEPA 2007 0.320 Beyer and Stafford 1993 -- see text
Benzo(a)anthracene Regression USEPA 2007 1.5900 USEPA 2007 -- see text
Benzo(a)pyrene Regression USEPA 2007 1.3300 USEPA 2007 -- see text
Benzo(b)fluoranthene 0.3100 USEPA 2007 2.6000 USEPA 2007 -- see text
Benzo(g,h,i)perylene Regression USEPA 2007 2.9400 USEPA 2007 -- see text
Benzo(k)fluoranthene Regression USEPA 2007 2.6000 USEPA 2007 -- see text
Chrysene Regression USEPA 2007 2.2900 USEPA 2007 -- see text
Dibenz(a,h)anthracene 0.1300 USEPA 2007 2.3100 USEPA 2007 -- see text
Fluoranthene 0.5000 USEPA 2007 3.0400 USEPA 2007 -- see text
Fluorene Regression USEPA 2007 9.5700 USEPA 2007 -- see text
Hexachlorobenzene 0.2463 USEPA 2007 1.6900 Beyer 1996 -- see text
Hexachlorobutadiene 0.6754 USEPA 2007 1.0000 -- -- see text
Hexachlorocyclopentadiene 0.3929 USEPA 2007 1.0000 -- -- see text
Hexachloroethane 1.4395 USEPA 2007 1.0000 -- -- see text
Indeno(1,2,3-cd)pyrene 0.1100 USEPA 2007 2.8600 USEPA 2007 -- see text
Pentachlorophenol 0.5200 USEPA 2007 14.6300 USEPA 2007 -- see text
Phenanthrene Regression USEPA 2007 1.7200 USEPA 2007 -- see text
Pyrene 0.7200 USEPA 2007 1.7500 USEPA 2007 -- see text
Volatile Organics
1,1,2,2-Tetrachloroethane 6.4770 USEPA 2007 1.0000 -- -- see text
1,2,4-Trichlorobenzene 1.4261 USEPA 2007 0.5600 Beyer 1996 -- see text
1,2-Dichlorobenzene 2.4516 USEPA 2007 1.0000 -- -- see text
1,3-Dichlorobenzene 2.2964 USEPA 2007 1.0000 -- -- see text
1,4-Dichlorobenzene 2.4746 USEPA 2007 1.0000 -- -- see text
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TABLE 7-21

Soil Bioconcentration Factors For Plants, Soil Invertebrates, and Small Mammals - Step 3

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Value Reference Value Reference Value Reference
Soil-Mouse BAF (dry weight)

Chemical
Soil-Plant BCF (dry weight) Soil-Invertebrate BAF (dry weight)

Dioxin/Furans
2,3,7,8-TCDD 0.0056 USEPA 1999 1.5900 USEPA 1999 7.81E-05 USEPA 1999
1,2,3,7,8-PCDD 0.0052 USEPA 1999 1.46 USEPA 1999 7.19E-05 USEPA 1999
1,2,3,4,7,8-HxCDD 0.0017 USEPA 1999 0.49 USEPA 1999 2.42E-05 USEPA 1999
1,2,3,6,7,8-HxCDD 0.00067 USEPA 1999 0.19 USEPA 1999 9.37E-06 USEPA 1999
1,2,3,7,8,9-HxCDD* 0.00078 USEPA 1999 0.22 USEPA 1999 1.09E-05 USEPA 1999
1,2,3,4,6,7,8-HpCDD 0.00029 USEPA 1999 0.081 USEPA 1999 3.98E-06 USEPA 1999
OCDD* 0.000067 USEPA 1999 0.019 USEPA 1999 9.37E-07 USEPA 1999
2,3,7,8-TCDF 0.0045 USEPA 1999 1.27 USEPA 1999 6.25E-05 USEPA 1999
1,2,3,7,8-PCDF 0.0011 USEPA 1999 0.32 USEPA 1999 1.72E-05 USEPA 1999
2,3,4,7,8-PCDF 0.009 USEPA 1999 2.54 USEPA 1999 1.25E-04 USEPA 1999
1,2,3,4,7,8-HxCDF 0.00043 USEPA 1999 0.121 USEPA 1999 5.94E-06 USEPA 1999
1,2,3,6,7,8-HxCDF* 0.0011 USEPA 1999 0.3 USEPA 1999 1.48E-05 USEPA 1999
2,3,4,6,7,8-HxCDF* 0.0038 USEPA 1999 1.07 USEPA 1999 5.23E-05 USEPA 1999
1,2,3,7,8,9-HxCDF* 0.0035 USEPA 1999 1 USEPA 1999 4.92E-05 USEPA 1999
1,2,3,4,6,7,8-HpCDF* 0.000062 USEPA 1999 0.017 USEPA 1999 8.59E-07 USEPA 1999
1,2,3,4,7,8,9-HpCDF* 0.0022 USEPA 1999 0.62 USEPA 1999 3.05E-05 USEPA 1999
OCDF* 0.00009 USEPA 1999 0.025 USEPA 1999 1.25E-06 USEPA 1999
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Value Reference Value Reference
Inorganics
Arsenic 0.466 Bechtel Jacobs 1998b 0.126 Pascoe et al. 1996
Cadmium 0.679 Bechtel Jacobs 1998b 0.164 Pascoe et al. 1996
Chromium 0.083 Bechtel Jacobs 1998b 0.038 Krantzberg and Boyd 1992
Copper 0.919 Bechtel Jacobs 1998b 0.100 Krantzberg and Boyd 1992
Lead 0.080 Bechtel Jacobs 1998b 0.070 Krantzberg and Boyd 1992
Mercury 1.077 Bechtel Jacobs 1998b 3.250 Cope et al. 1990
Nickel 0.134 Bechtel Jacobs 1998b 1.000 --
Selenium 1.000 -- 1.000 --
Silver 0.180 Hirsch 1998 1.000 --
Zinc 0.954 Bechtel Jacobs 1998b 0.147 Pascoe et al. 1996
Pesticides/PCBs
4,4'-DDD 0.230 Oliver and Niimi 1988 2.250 Oliver and Niimi 1988
4,4'-DDE 2.000 Oliver and Niimi 1988 26.200 Oliver and Niimi 1988
4,4'-DDT 1.300 Oliver and Niimi 1988 8.800 Oliver and Niimi 1988
Aldrin 1.000 -- 1.000 --
alpha-BHC 1.000 -- 1.000 --
alpha-Chlordane 1.000 -- 1.000 --
Aroclor-1016 1.919 Bechtel Jacobs 1998b 12.940 Oliver and Niimi 1988
Aroclor-1221 1.919 Bechtel Jacobs 1998b 12.940 Oliver and Niimi 1988
Aroclor-1232 1.919 Bechtel Jacobs 1998b 12.940 Oliver and Niimi 1988
Aroclor-1242 1.919 Bechtel Jacobs 1998b 12.940 Oliver and Niimi 1988
Aroclor-1248 1.919 Bechtel Jacobs 1998b 12.940 Oliver and Niimi 1988
Aroclor-1254 1.919 Bechtel Jacobs 1998b 12.940 Oliver and Niimi 1988
Aroclor-1260 1.919 Bechtel Jacobs 1998b 12.940 Oliver and Niimi 1988
PCBs (total) 1.919 Bechtel Jacobs 1998b 12.940 Oliver and Niimi 1988
beta-BHC 1.000 -- 1.000 --
delta-BHC 1.000 -- 1.000 --
Dieldrin 4.520 Standley 1997 1.000 --
Endosulfan I 1.000 -- 1.000 --
Endosulfan II 1.000 -- 1.000 --
Endrin 1.000 -- 1.000 --
gamma-BHC (Lindane) 1.000 -- 6.200 Oliver and Niimi 1988

TABLE 7-22

Sediment Bioaccumulation Factors For Benthic Invertebrates and Fish - Step 3

Chemical
Sediment-Fish BAF (dry weight)Sediment-Invertebrate BAF (dry weight)
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Value Reference Value Reference

TABLE 7-22

Sediment Bioaccumulation Factors For Benthic Invertebrates and Fish - Step 3

Chemical
Sediment-Fish BAF (dry weight)Sediment-Invertebrate BAF (dry weight)

gamma-Chlordane 1.000 -- 1.000 --
Heptachlor 1.000 -- 1.000 --
Heptachlor epoxide 1.000 -- 1.000 --
Methoxychlor 1.000 -- 1.000 --
Toxaphene 1.000 -- 1.000 --
Semivolatile Organics
4-Bromophenyl-phenylether 1.000 -- 1.000 --
4-Chlorophenyl-phenylether 1.000 -- 1.000 --
Acenaphthene 2.040 Maruya et al. 1997 1.000 --
Acenaphthylene 2.040 Acenaphthene value 1.000 --
Anthracene 0.191 Maruya et al. 1997 1.000 --
Benzo(a)anthracene 0.358 Maruya et al. 1997 1.000 --
Benzo(a)pyrene 0.127 Maruya et al. 1997 1.000 --
Benzo(b)fluoranthene 0.150 Maruya et al. 1997 1.000 --
Benzo(g,h,i)perylene 0.215 Maruya et al. 1997 1.000 --
Benzo(k)fluoranthene 0.232 Maruya et al. 1997 1.000 --
Chrysene 0.198 Maruya et al. 1997 1.000 --
Dibenz(a,h)anthracene 0.191 Anthracene value 1.000 --
Fluoranthene 0.212 Maruya et al. 1997 1.000 --
Fluorene 0.481 Maruya et al. 1997 1.000 --
Hexachlorobenzene 0.520 Oliver and Niimi 1988 0.940 Oliver and Niimi 1988
Hexachlorobutadiene 0.390 Oliver and Niimi 1988 0.384 Parkerton et al. 1993
Hexachlorocyclopentadiene 1.000 -- 1.000 --
Hexachloroethane 1.000 -- 1.000 --
Indeno(1,2,3-cd)pyrene 0.173 Maruya et al. 1997 1.000 --
Pentachlorophenol 1.000 -- 1.000 --
Phenanthrene 0.294 Maruya et al. 1997 1.000 --
Pyrene 0.435 Maruya et al. 1997 1.000 --



Page 3 of 3

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Value Reference Value Reference

TABLE 7-22

Sediment Bioaccumulation Factors For Benthic Invertebrates and Fish - Step 3

Chemical
Sediment-Fish BAF (dry weight)Sediment-Invertebrate BAF (dry weight)

Volatile Organics
1,1,2,2-Tetrachloroethane 1.000 -- 1.000 --
1,2,4-Trichlorobenzene 0.260 Oliver and Niimi 1988 0.074 Parkerton et al. 1993
1,2-Dichlorobenzene 1.000 -- 0.085 Parkerton et al. 1993
1,3-Dichlorobenzene 1.000 -- 0.085 Parkerton et al. 1993
1,4-Dichlorobenzene 1.000 -- 0.085 Parkerton et al. 1993
Dioxin/Furans
2,3,7,8-TCDD 1.2829 USEPA 2008 (Mean of invertebrate/crayfish BSAFs) 0.263 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,7,8-PCDD 0.6436 USEPA 2008 (Mean of invertebrate/crayfish BSAFs) 0.045 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,4,7,8-HxCDD 0.1655 USEPA 2008 (Mean of invertebrate/crayfish BSAFs) 0.010 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,6,7,8-HxCDD 0.1720 USEPA 2008 (Mean of invertebrate/crayfish BSAFs) 0.013 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,7,8,9-HxCDD* 0.0954 USEPA 2008 (Mean of invertebrate/crayfish BSAFs) 0.007 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,4,6,7,8-HpCDD 0.0301 USEPA 2008 (Mean of invertebrate/crayfish BSAFs) 0.010 USEPA 2008 (Mean of forage fish BSAFs)
OCDD* 0.0132 USEPA 2008 (Mean of invertebrate/crayfish BSAFs) 0.007 USEPA 2008 (Mean of forage fish BSAFs)
2,3,7,8-TCDF 0.5673 USEPA 2008 (Mean of invertebrate/crayfish BSAFs) 0.149 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,7,8-PCDF 0.4501 USEPA 2008 (Mean of invertebrate/crayfish BSAFs) 0.405 USEPA 2008 (Mean of forage fish BSAFs)
2,3,4,7,8-PCDF 0.1412 USEPA 2008 (Mean of invertebrate/crayfish BSAFs) 0.135 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,4,7,8-HxCDF 0.1116 USEPA 2008 (Mean of invertebrate/crayfish BSAFs) 0.008 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,6,7,8-HxCDF* 0.1040 USEPA 2008 (Mean of invertebrate/crayfish BSAFs) 0.106 USEPA 2008 (Mean of forage fish BSAFs)
2,3,4,6,7,8-HxCDF* 0.1155 USEPA 2008 (Mean of invertebrate/crayfish BSAFs) 0.012 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,7,8,9-HxCDF* 0.0954 USEPA 2008 (Mean of invertebrate/crayfish BSAFs) 0.004 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,4,6,7,8-HpCDF* 0.0258 USEPA 2008 (Mean of invertebrate/crayfish BSAFs) 0.017 USEPA 2008 (Mean of forage fish BSAFs)
1,2,3,4,7,8,9-HpCDF* 0.0069 USEPA 2008 (Mean of invertebrate/crayfish BSAFs) 0.017 USEPA 2008 (Mean of forage fish BSAFs)
OCDF* 0.0079 USEPA 2008 (Mean of invertebrate/crayfish BSAFs) 0.002 USEPA 2008 (Mean of forage fish BSAFs)



Page 1 of 3

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Value Reference Value Reference
Inorganics
Arsenic 0.037 Bechtel Jacobs 1998a 0.126 Pascoe et al. 1996
Cadmium 0.514 Bechtel Jacobs 1998a 0.164 Pascoe et al. 1996
Chromium 0.048 Bechtel Jacobs 1998a 0.038 Krantzberg and Boyd 1992
Copper 0.123 Bechtel Jacobs 1998a 0.100 Krantzberg and Boyd 1992
Lead 0.038 Bechtel Jacobs 1998a 0.070 Krantzberg and Boyd 1992
Mercury 0.344 Bechtel Jacobs 1998a 3.250 Cope et al. 1990
Nickel 0.034 Bechtel Jacobs 1998a 1.000 --
Selenium 0.567 Bechtel Jacobs 1998a 1.000 --
Silver 0.013 Bechtel Jacobs 1998a 1.000 --
Zinc 0.358 Bechtel Jacobs 1998a 0.147 Pascoe et al. 1996
Pesticides/PCBs
4,4'-DDD 0.0115 Travis and Arms 1988 2.250 Oliver and Niimi 1988
4,4'-DDE 0.0048 Travis and Arms 1988 26.20 Oliver and Niimi 1988
4,4'-DDT 0.0065 Travis and Arms 1988 8.800 Oliver and Niimi 1988
Aldrin 0.0068 Travis and Arms 1988 1.000 --
alpha-BHC 0.2464 Travis and Arms 1988 1.000 --
alpha-Chlordane 0.0086 Travis and Arms 1988 1.000 --
Aroclor-1016 0.0224 Travis and Arms 1988 12.94 Oliver and Niimi 1988
Aroclor-1221 0.0744 Travis and Arms 1988 12.94 Oliver and Niimi 1988
Aroclor-1232 0.0437 Travis and Arms 1988 12.94 Oliver and Niimi 1988
Aroclor-1242 0.0224 Travis and Arms 1988 12.94 Oliver and Niimi 1988
Aroclor-1248 0.0101 Travis and Arms 1988 12.94 Oliver and Niimi 1988
Aroclor-1254 0.0068 Travis and Arms 1988 12.94 Oliver and Niimi 1988
Aroclor-1260 0.0045 Travis and Arms 1988 12.94 Oliver and Niimi 1988
PCBs (total) 0.0068 Travis and Arms 1988 12.94 Oliver and Niimi 1988
beta-BHC 0.2431 Travis and Arms 1988 1.000 --
delta-BHC 0.1653 Travis and Arms 1988 1.000 --
Dieldrin 0.0305 Travis and Arms 1988 1.000 --
Endosulfan I 0.2367 Travis and Arms 1988 1.000 --

TABLE 7-23

Sediment Bioaccumulation Factors For Aquatic Plants and Frogs - Step 3

Chemical
Sediment-Frog BAF (dry weight)Sediment-Plant BCF (dry weight)
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Value Reference Value Reference

TABLE 7-23

Sediment Bioaccumulation Factors For Aquatic Plants and Frogs - Step 3

Chemical
Sediment-Frog BAF (dry weight)Sediment-Plant BCF (dry weight)

Endosulfan II 0.0945 Travis and Arms 1988 1.000 --
Endrin 0.0461 Travis and Arms 1988 1.000 --
gamma-BHC (Lindane) 0.2704 Travis and Arms 1988 6.200 Oliver and Niimi 1988
gamma-Chlordane 0.0086 Travis and Arms 1988 1.000 --
Heptachlor 0.0093 Travis and Arms 1988 1.000 --
Heptachlor epoxide 0.0499 Travis and Arms 1988 1.000 --
Methoxychlor 0.0448 Travis and Arms 1988 1.000 --
Toxaphene 0.0256 Travis and Arms 1988 1.000 --
Semivolatile Organics
4-Bromophenyl-phenylether 0.0499 Travis and Arms 1988 1.000 --
4-Chlorophenyl-phenylether 0.0533 Travis and Arms 1988 1.000 --
Acenaphthene 0.2100 Travis and Arms 1988 1.000 --
Acenaphthylene 0.1653 Travis and Arms 1988 1.000 --
Anthracene 0.0908 Travis and Arms 1988 1.000 --
Benzo(a)anthracene 0.0197 Travis and Arms 1988 1.000 --
Benzo(a)pyrene 0.0114 Travis and Arms 1988 1.000 --
Benzo(b)fluoranthene 0.0101 Travis and Arms 1988 1.000 --
Benzo(g,h,i)perylene 0.0052 Travis and Arms 1988 1.000 --
Benzo(k)fluoranthene 0.0101 Travis and Arms 1988 1.000 --
Chrysene 0.0197 Travis and Arms 1988 1.000 --
Dibenz(a,h)anthracene 0.0053 Travis and Arms 1988 1.000 --
Fluoranthene 0.0425 Travis and Arms 1988 1.000 --
Fluorene 0.1428 Travis and Arms 1988 1.000 --
Hexachlorobenzene 0.0153 Travis and Arms 1988 0.940 Oliver and Niimi 1988
Hexachlorobutadiene 0.0642 Travis and Arms 1988 0.384 Parkerton et al. 1993
Hexachlorocyclopentadiene 0.0297 Travis and Arms 1988 1.000 --
Hexachloroethane 0.1888 Travis and Arms 1988 1.000 --
Indeno(1,2,3-cd)pyrene 0.0056 Travis and Arms 1988 1.000 --
Pentachlorophenol 0.0443 Travis and Arms 1988 1.000 --
Phenanthrene 0.0908 Travis and Arms 1988 1.000 --
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TABLE 7-23

Sediment Bioaccumulation Factors For Aquatic Plants and Frogs - Step 3

Chemical
Sediment-Frog BAF (dry weight)Sediment-Plant BCF (dry weight)

Pyrene 0.0431 Travis and Arms 1988 1.000 --
Volatile Organics
1,1,2,2-Tetrachloroethane 1.6091 Travis and Arms 1988 1.000 --
1,2,4-Trichlorobenzene 0.1863 Travis and Arms 1988 0.074 Parkerton et al. 1993
1,2-Dichlorobenzene 0.4031 Travis and Arms 1988 0.085 Parkerton et al. 1993
1,3-Dichlorobenzene 0.3673 Travis and Arms 1988 0.085 Parkerton et al. 1993
1,4-Dichlorobenzene 0.4085 Travis and Arms 1988 0.085 Parkerton et al. 1993
Dioxin/Furans
2,3,7,8-TCDD 2.67E-02 USEPA 1999 0.263 Fish BAF used 
1,2,3,7,8-PCDD 2.48E-02 USEPA 1999 0.045 Fish BAF used 
1,2,3,4,7,8-HxCDD 8.10E-03 USEPA 1999 0.010 Fish BAF used 
1,2,3,6,7,8-HxCDD 3.19E-03 USEPA 1999 0.013 Fish BAF used 
1,2,3,7,8,9-HxCDD* 3.71E-03 USEPA 1999 0.007 Fish BAF used 
1,2,3,4,6,7,8-HpCDD 1.38E-03 USEPA 1999 0.010 Fish BAF used 
OCDD* 3.19E-04 USEPA 1999 0.007 Fish BAF used 
2,3,7,8-TCDF 2.14E-02 USEPA 1999 0.149 Fish BAF used 
1,2,3,7,8-PCDF 5.24E-03 USEPA 1999 0.405 Fish BAF used 
2,3,4,7,8-PCDF 4.29E-02 USEPA 1999 0.135 Fish BAF used 
1,2,3,4,7,8-HxCDF 2.05E-03 USEPA 1999 0.008 Fish BAF used 
1,2,3,6,7,8-HxCDF* 5.24E-03 USEPA 1999 0.106 Fish BAF used 
2,3,4,6,7,8-HxCDF* 1.81E-02 USEPA 1999 0.012 Fish BAF used 
1,2,3,7,8,9-HxCDF* 1.67E-02 USEPA 1999 0.004 Fish BAF used 
1,2,3,4,6,7,8-HpCDF* 2.95E-04 USEPA 1999 0.017 Fish BAF used 
1,2,3,4,7,8,9-HpCDF* 1.05E-02 USEPA 1999 0.017 Fish BAF used 
OCDF* 4.29E-04 USEPA 1999 0.002 Fish BAF used 
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AnalyteName
Maximum 

Non-Detect

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 
Detected 

Concentration
Arithmetic 

Mean
Screening 

Value

Mean 
Hazard 

Quotient1
Refined 
COPC?

Inorganics (MG/KG)
Arsenic 36 / 38 1.10 108 IS66SS140001 8.79 18.0 4 / 38 0.49 NO
Chromium 38 / 38 -- 28.1 IS66SS340001 14.2 0.40 38 / 38 35.6 YES
Cobalt 38 / 38 -- 17.9 IS66SS110001 6.35 13.0 2 / 38 0.49 NO
Cyanide 10 / 38 0.64 0.57 IS66SS210001 0.18 0.10 7 / 38 1.82 YES
Lead 38 / 38 -- 305 IS66SS150001 52.5 120 6 / 38 0.44 NO
Manganese 38 / 38 -- 521 IS66SS150001 196 220 13 / 38 0.89 NO
Mercury 27 / 38 0.45 22.1 IS66SS200001 0.79 0.10 7 / 38 7.89 YES
Nickel 38 / 38 -- 90.4 IS66SS020001 12.9 38.0 1 / 38 0.34 NO
Selenium 22 / 38 1.30 3.40 IS66SS150001 0.51 0.52 5 / 38 0.99 NO
Vanadium 38 / 38 -- 115 IS66SS140001 33.7 2.00 38 / 38 16.9 YES
Zinc 38 / 38 -- 373 IS66SS160001 73.3 120 7 / 38 0.61 NO
Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD 7 / 38 6.70 640 IS66SS410001 20.1 100 1 / 38 0.20 NO
4,4'-DDE 27 / 38 6.70 250 IS66SS150001 17.8 100 2 / 38 0.18 NO
4,4'-DDT 25 / 38 7.20 460 IS66SS410001 25.9 100 2 / 38 0.26 NO
Aroclor-1221 0 / 38 160 -- -- 26.6 100 -- / -- 0.27 NO
Endosulfan I 7 / 38 4.10 5.10 IS66SS410001 1.05 NSV -- / -- NSV YES
Endosulfan II 6 / 38 7.20 23.0 IS66SS150001 2.57 NSV -- / -- NSV YES
Endosulfan sulfate 5 / 38 7.20 38.0 IS66SS150001 2.88 NSV -- / -- NSV YES
Methoxychlor 8 / 38 37.0 230 IS66SS150001 16.9 100 1 / 38 0.17 NO
Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 0 / 38 1,800 -- -- 207 600 -- / -- 0.34 NO
2,4-Dimethylphenol 0 / 37 1,800 -- -- 140 100 -- / -- 1.40 NO
2-Chloronaphthalene 0 / 38 1,800 -- -- 207 1,000 -- / -- 0.21 NO
2-Chlorophenol 0 / 38 1,800 -- -- 149 100 -- / -- 1.49 NO
2-Methylphenol 0 / 38 1,800 -- -- 149 100 -- / -- 1.49 NO
4-Methylphenol 0 / 18 1,800 -- -- 282 100 -- / -- 2.82 NO

TABLE 7-24

Screening Statistics - Site 66 Surface Soil - Step 3

Frequency 
of 

Detection
Frequency of 
Exceedance
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AnalyteName
Maximum 

Non-Detect

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 
Detected 

Concentration
Arithmetic 

Mean
Screening 

Value

Mean 
Hazard 

Quotient1
Refined 
COPC?

TABLE 7-24

Screening Statistics - Site 66 Surface Soil - Step 3

Frequency 
of 

Detection
Frequency of 
Exceedance

4-Nitrophenol 0 / 38 4,400 -- -- 349 100 -- / -- 3.49 NO
Atrazine 3 / 38 1,800 2.50 IS66SS280001 136 0.050 3 / 38 50.0 YES
bis(2-Ethylhexyl)phthalate 3 / 38 1,800 27,000 IS66SS080001 885 NSV -- / -- NSV YES
Carbazole 5 / 38 800 18,000 IS66SS150001 703 NSV -- / -- NSV YES
Dibenzofuran 2 / 38 800 3,000 IS66SS150001 267 NSV -- / -- NSV YES
Diethylphthalate 0 / 38 1,800 -- -- 207 1,000 -- / -- 0.21 NO
n-Nitrosodiphenylamine 0 / 38 1,800 -- -- 207 200 -- / -- 1.03 NO
Phenol 0 / 38 1,800 -- -- 149 100 -- / -- 1.49 NO
PAH (LMW) 30 / 38 1,680 671,455 IS66SS150001 19,877 29,000 2 / 38 0.7 NO
PAH (HMW) 31 / 38 1,890 1,396,000 IS66SS150001 41,858 18,000 3 / 38 2.3 YES
Explosives (UG/KG)
Nitroglycerin 1 / 38 4,000 1,900 IS66SS310001 1,103 NSV -- / -- NSV YES
Perchlorate 31 / 38 3.50 18.0 IS66SS070001 2.96 NSV -- / -- NSV YES
Volatile Organic Compounds (UG/KG)
2-Butanone 1 / 37 32.0 29.0 IS66SS310001 7.82 NSV -- / -- NSV YES
Acetone 10 / 37 48.0 210 IS66SS310001 21.6 NSV -- / -- NSV YES
Carbon disulfide 1 / 38 32.0 0.90 IS66SS370001 3.81 NSV -- / -- NSV YES
Methyl acetate 1 / 38 32.0 3.70 IS66SS230001 4.34 NSV -- / -- NSV YES
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AnalyteName
Maximum 

Non-Detect

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 
Detected 

Concentration
Arithmetic 

Mean
Screening 

Value

Mean 
Hazard 

Quotient1
Refined 
COPC?

Inorganics (MG/KG)
Antimony 6 / 14 3.30 4.70 IS66SD15 0.90 2.00 1 / 14 0.45 NO
Arsenic 12 / 14 1.10 13.8 IS66SD04 5.67 9.80 1 / 14 0.58 NO
Beryllium 9 / 14 1.50 0.84 IS66SD13 0.47 NSV -- / -- NSV YES
Cadmium 9 / 14 1.10 4.70 IS66SD14 0.72 0.99 1 / 14 0.73 NO
Copper 14 / 14 -- 134 IS66SD14 30.1 31.6 3 / 14 0.95 NO
Cyanide 2 / 14 1.20 0.51 IS66SD09 0.29 0.10 2 / 14 2.94 YES
Iron 14 / 14 -- 25,400 IS66SD02 14,381 20,000 3 / 14 0.72 NO
Lead 14 / 14 -- 262 IS66SD14 52.1 35.8 7 / 14 1.46 YES
Manganese 14 / 14 -- 593 IS66SD14 220 460 2 / 14 0.48 NO
Mercury 11 / 14 0.18 1.80 IS66SD15 0.29 0.18 3 / 14 1.60 YES
Nickel 14 / 14 -- 31.6 IS66SD02 13.6 22.7 2 / 14 0.60 NO
Silver 10 / 14 0.87 17.0 IS66SD14 1.37 1.00 1 / 14 1.37 YES
Thallium 10 / 14 2.10 0.23 IS66SD13 0.28 NSV -- / -- NSV YES
Vanadium 14 / 14 -- 68.0 IS66SD02 27.5 57.0 1 / 14 0.48 NO
Zinc 14 / 14 -- 414 IS66SD14 110 121 5 / 14 0.91 NO
Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD 14 / 14 -- 57.0 IS66SD08 26.3 4.88 11 / 14 5.40 YES
4,4'-DDE 14 / 14 -- 29.0 IS66SD08 10.1 3.16 11 / 14 3.21 YES
4,4'-DDT 9 / 14 12.0 39.0 IS66SD14 6.79 4.16 5 / 14 1.63 YES
Aldrin 0 / 14 6.30 -- -- 1.09 2.00 -- / -- 0.54 NO
alpha-BHC 0 / 14 6.30 -- -- 1.09 6.00 -- / -- 0.18 NO
alpha-Chlordane 4 / 14 2.60 5.30 IS66SD02 1.21 3.24 1 / 14 0.37 NO
Aroclor-1016 0 / 14 120 -- -- 16.1 59.8 -- / -- 0.27 NO
Aroclor-1221 0 / 14 250 -- -- 27.4 59.8 -- / -- 0.46 NO
Aroclor-1232 0 / 14 120 -- -- 17.1 59.8 -- / -- 0.29 NO
Aroclor-1242 0 / 14 120 -- -- 16.1 59.8 -- / -- 0.27 NO
Aroclor-1248 0 / 14 120 -- -- 16.1 59.8 -- / -- 0.27 NO

TABLE 7-25

Screening Statistics - Site 66 Sediment - Step 3

Frequency 
of 

Detection
Frequency of 
Exceedance



Page 2 of 4
NSV - No Screening Value
1 - Shaded cells indicate hazard quotient based on reporting limits

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

AnalyteName
Maximum 

Non-Detect

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 
Detected 

Concentration
Arithmetic 

Mean
Screening 

Value

Mean 
Hazard 

Quotient1
Refined 
COPC?

TABLE 7-25

Screening Statistics - Site 66 Sediment - Step 3

Frequency 
of 

Detection
Frequency of 
Exceedance

Aroclor-1254 1 / 14 120 830 IS66SD14 74.5 59.8 1 / 14 1.25 YES
Aroclor-1260 1 / 14 120 160 IS66SD03 24.6 59.8 1 / 14 0.41 NO
Dieldrin 2 / 14 12.0 8.30 IS66SD08 2.63 1.90 1 / 14 1.39 YES
Endosulfan I 2 / 14 6.30 3.20 IS66SD13 1.38 2.90 1 / 14 0.47 NO
Endosulfan sulfate 0 / 14 12.0 -- -- 2.11 5.40 -- / -- 0.39 NO
Endrin aldehyde 2 / 14 8.30 3.40 IS66SD02 1.93 2.22 2 / 14 0.87 NO
Endrin ketone 3 / 14 8.30 4.10 IS66SD04 1.89 2.22 2 / 14 0.85 NO
gamma-BHC (Lindane) 0 / 14 6.30 -- -- 1.09 2.37 -- / -- 0.46 NO
Heptachlor epoxide 0 / 14 6.30 -- -- 1.09 2.47 -- / -- 0.44 NO
Methoxychlor 3 / 14 43.0 35.0 IS66SD02 11.4 18.7 1 / 14 0.61 NO
Toxaphene 0 / 14 630 -- -- 66.4 1.00 -- / -- 66.4 NO
Semivolatile Organic Compounds (UG/KG)
2,4-Dimethylphenol 0 / 6 1,200 -- -- 257 29.0 -- / -- 8.87 NO
2,4-Dinitrotoluene 0 / 14 1,200 -- -- 115 41.6 -- / -- 2.76 NO
2-Chlorophenol 0 / 14 1,200 -- -- 139 31.2 -- / -- 4.46 NO
2-Methylphenol 0 / 14 1,200 -- -- 139 12.0 -- / -- 11.6 NO
3- and 4-Methylphenol 4 / 10 110 140 IS66SD14 47.6 NSV -- / -- NSV YES
3,3'-Dichlorobenzidine 0 / 6 1,200 -- -- 257 127 -- / -- 2.02 NO
4-Methylphenol 0 / 4 1,200 -- -- 380 670 -- / -- 0.57 NO
Acenaphthene 9 / 14 1,200 100 IS66SD05 118 6.70 8 / 14 14.9 YES
Acenaphthylene 9 / 14 1,200 23.0 IS66SD14 117 5.90 8 / 14 3.90 YES
Anthracene 11 / 14 1,200 260 IS66SD05 141 57.2 5 / 14 2.47 YES
Atrazine 5 / 14 1,200 7.30 IS66SD13 114 6.62 1 / 14 1.10 YES
Benzo(a)anthracene 6 / 14 1,200 780 IS66SD12 320 108 6 / 14 2.96 YES
Benzo(a)pyrene 13 / 14 1,200 770 IS66SD12 353 150 11 / 14 2.35 YES
Benzo(b)fluoranthene 13 / 14 1,200 1,300 IS66SD12 530 27.2 12 / 14 19.5 YES
Benzo(g,h,i)perylene 12 / 14 1,200 430 IS66SD12 256 170 8 / 14 1.50 YES
Benzo(k)fluoranthene 13 / 14 1,200 640 IS66SD05 239 27.2 11 / 14 8.79 YES
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TABLE 7-25

Screening Statistics - Site 66 Sediment - Step 3

Frequency 
of 

Detection
Frequency of 
Exceedance

bis(2-Chloroethyl)ether 1 / 14 1,200 2.20 IS66SD09 114 NSV -- / -- NSV YES
bis(2-Ethylhexyl)phthalate 0 / 14 1,200 -- -- 162 180 -- / -- 0.90 NO
Chrysene 13 / 14 1,200 730 IS66SD05 364 166 10 / 14 2.19 YES
Dibenz(a,h)anthracene 10 / 14 1,200 210 IS66SD12 157 33.0 9 / 14 4.75 YES
Dibenzofuran 0 / 14 1,200 -- -- 260 415 -- / -- 0.63 NO
Diethylphthalate 0 / 14 1,200 -- -- 260 603 -- / -- 0.43 NO
Di-n-octylphthalate 0 / 14 1,200 -- -- 139 61.0 -- / -- 2.28 NO
Fluoranthene 14 / 14 -- 1,500 IS66SD05 644 423 9 / 14 1.52 YES
Fluorene 8 / 14 1,200 110 IS66SD05 122 77.4 2 / 14 1.42 YES
Hexachlorobutadiene 0 / 14 1,200 -- -- 115 1.30 -- / -- 88.2 NO
Hexachlorocyclopentadiene 2 / 14 1,200 6.60 IS66SD09 115 NSV -- / -- NSV YES
Hexachloroethane 0 / 14 1,200 -- -- 260 1,027 -- / -- 0.25 NO
Indeno(1,2,3-cd)pyrene 12 / 14 1,200 420 IS66SD12 258 17.0 10 / 14 15.2 YES
Nitrobenzene 0 / 14 620 -- -- 86.5 21.0 -- / -- 4.12 NO
Pentachlorophenol 0 / 14 3,100 -- -- 309 504 -- / -- 0.61 NO
Phenanthrene 12 / 14 1,200 940 IS66SD05 365 204 7 / 14 1.79 YES
Pyrene 13 / 14 1,200 1,100 IS66SD05 570 195 11 / 14 2.92 YES
Explosives (UG/KG)
Nitroglycerin 1 / 14 4,000 1,400 IS66SD06 879 NSV -- / -- NSV YES
Perchlorate 1 / 11 1.30 7.70 IS66SD03 1.00 NSV -- / -- NSV YES
Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 0 / 14 55.0 -- -- 5.21 30.2 -- / -- 0.17 NO
1,1-Dichloroethene 0 / 14 55.0 -- -- 5.21 31.0 -- / -- 0.17 NO
1,2-Dichlorobenzene 0 / 14 55.0 -- -- 5.21 16.5 -- / -- 0.32 NO
2-Butanone 4 / 14 49.0 25.0 IS66SD07 14.0 NSV -- / -- NSV YES
Acetone 3 / 14 79.0 110 IS66SD07 31.4 NSV -- / -- NSV YES
Carbon disulfide 0 / 14 55.0 -- -- 4.48 0.85 -- / -- 5.26 NO
Chlorobenzene 0 / 14 55.0 -- -- 5.21 8.42 -- / -- 0.62 NO
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TABLE 7-25

Screening Statistics - Site 66 Sediment - Step 3

Frequency 
of 

Detection
Frequency of 
Exceedance

Toluene 1 / 14 55.0 24.0 IS66SD10 6.78 NSV -- / -- NSV YES
Xylene, total 0 / 14 55.0 -- -- 8.36 25.2 -- / -- 0.33 NO
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Non-Detect

Maximum 
Concentration 

Detected
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Dissolved Metals (UG/L)
Aluminum 3 / 4 100 115 IS66GW030910 70.0 87.0 2 / 4 0.80 NO
Arsenic 0 / 4 11.3 -- -- 2.46 5.00 -- / -- 0.49 NO
Barium 4 / 4 -- 155 IS66GW030910 113 4.00 4 / 4 28.3 YES
Cadmium 3 / 4 0.20 0.24 IS66GW040910 0.14 0.21 1 / 4 0.69 NO
Cobalt 4 / 4 -- 40.0 IS66GW040910 16.6 23.0 2 / 4 0.72 NO
Copper 0 / 4 10.0 -- -- 2.30 7.20 -- / -- 0.32 NO
Iron 4 / 4 -- 19,900 IS66GW030910 9,800 300 4 / 4 32.7 YES
Manganese 4 / 4 -- 856 IS66GW050910 674 120 4 / 4 5.61 YES
Mercury 0 / 4 0.10 -- -- 0.050 0.026 -- / -- 1.92 NO
Nickel 2 / 4 4.00 44.6 IS66GW040910 17.2 41.9 1 / 4 0.41 NO
Selenium 0 / 4 7.00 -- -- 3.50 1.00 -- / -- 3.50 NO
Silver 0 / 4 4.00 -- -- 2.00 2.44 -- / -- 0.82 NO
Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD 0 / 4 0.054 -- -- 0.026 0.011 -- / -- 2.40 NO
4,4'-DDT 0 / 4 0.054 -- -- 0.026 5.00E-04 -- / -- 52.8 NO
alpha-Chlordane 0 / 4 0.027 -- -- 0.013 0.0022 -- / -- 5.97 NO
Aroclor-1016 0 / 4 0.27 -- -- 0.13 7.40E-05 -- / -- 1,774 NO
Aroclor-1221 0 / 4 0.27 -- -- 0.13 7.40E-05 -- / -- 1,774 NO
Aroclor-1232 0 / 4 0.27 -- -- 0.13 7.40E-05 -- / -- 1,774 NO
Aroclor-1242 0 / 4 0.27 -- -- 0.13 7.40E-05 -- / -- 1,774 NO
Aroclor-1248 0 / 4 0.27 -- -- 0.13 7.40E-05 -- / -- 1,774 NO
Aroclor-1254 0 / 4 0.27 -- -- 0.13 7.40E-05 -- / -- 1,774 NO
Aroclor-1260 0 / 4 0.27 -- -- 0.13 7.40E-05 -- / -- 1,774 NO
Endosulfan II 0 / 4 0.054 -- -- 0.026 0.051 -- / -- 0.52 NO
Endosulfan sulfate 0 / 4 0.054 -- -- 0.026 0.051 -- / -- 0.52 NO
Endrin 0 / 4 0.054 -- -- 0.026 0.036 -- / -- 0.73 NO
Endrin aldehyde 0 / 4 0.054 -- -- 0.026 0.036 -- / -- 0.73 NO

TABLE 7-26

Screening Statistics - Site 66 Groundwater - Step 3

Frequency 
of 

Detection
Frequency of 
Exceedance
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Screening Statistics - Site 66 Groundwater - Step 3
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Endrin ketone 0 / 4 0.054 -- -- 0.026 0.036 -- / -- 0.73 NO
gamma-BHC (Lindane) 0 / 4 0.027 -- -- 0.013 0.010 -- / -- 1.31 NO
gamma-Chlordane 0 / 4 0.027 -- -- 0.013 0.0022 -- / -- 5.97 NO
Heptachlor 1 / 4 0.026 0.021 IS66GW040910 0.015 0.0019 1 / 4 7.89 YES
Heptachlor epoxide 0 / 4 0.027 -- -- 0.013 0.0019 -- / -- 6.91 NO
Methoxychlor 0 / 4 0.27 -- -- 0.13 0.019 -- / -- 6.91 NO
Toxaphene 0 / 4 0.54 -- -- 0.26 2.00E-04 -- / -- 1,319 NO
Semivolatile Organic Compounds (UG/L)
2-Methylnaphthalene 0 / 4 7.90 -- -- 3.89 4.70 -- / -- 0.83 NO
4-Bromophenyl-phenylether 0 / 4 7.90 -- -- 3.89 3.90 -- / -- 1.00 NO
4-Chlorophenyl-phenylether 0 / 4 7.90 -- -- 3.89 7.30 -- / -- 0.53 NO
4-Methylphenol 543 4
Acenaphthene 0 / 4 7.90 -- -- 3.89 5.80 -- / -- 0.67 NO
Anthracene 0 / 4 7.90 -- -- 3.89 0.012 -- / -- 324 NO
Benzo(a)anthracene 0 / 4 0.10 -- -- 0.050 0.018 -- / -- 2.76 NO
Benzo(a)pyrene 0 / 4 0.10 -- -- 0.050 0.015 -- / -- 3.32 NO
Benzo(g,h,i)perylene 0 / 4 7.90 -- -- 3.89 7.64 -- / -- 0.51 NO
Fluoranthene 0 / 4 7.90 -- -- 3.89 0.040 -- / -- 97.2 NO
Fluorene 0 / 4 7.90 -- -- 3.89 3.00 -- / -- 1.30 NO
Hexachlorobenzene 0 / 4 0.10 -- -- 0.050 3.00E-04 -- / -- 166 NO
Hexachlorocyclopentadiene 0 / 4 7.90 -- -- 3.89 5.20 -- / -- 0.75 NO
Naphthalene 1 / 4 0.10 1.70 IS66GW030910 0.46 1.10 1 / 4 0.42 NO
Pentachlorophenol 0 / 4 0.53 -- -- 0.26 0.50 -- / -- 0.52 NO
Phenanthrene 0 / 4 7.90 -- -- 3.89 0.40 -- / -- 9.72 NO
Phenol 0 / 3 7.90 -- -- 3.87 4.00 -- / -- 0.97 NO
Pyrene 0 / 4 7.90 -- -- 3.89 0.025 -- / -- 156 NO
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Screening Statistics - Site 66 Groundwater - Step 3
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Explosives (UG/L)
Volatile Organic Compounds (UG/L)
cis-1,3-Dichloropropene 0 / 4 0.50 -- -- 0.25 0.055 -- / -- 4.55 NO
Toluene 1 / 4 0.50 5.50 IS66GW030910 1.56 2.00 1 / 4 0.78 NO
trans-1,3-Dichloropropene 0 / 4 0.50 -- -- 0.25 0.055 -- / -- 4.55 NO
Dioxin/Furans (NG/L)
2,3,7,8-TCDD (dioxin) 0 / 4 0.011 -- -- 0.0053 3.10E-09 -- / -- 1,705,645 NO
Octachlorodibenzo-p-dioxin 1 / 4 0.020 0.14 IS66GW030910 0.040 NSV -- / -- NSV YES
Total heptachlorodibenzo-p-dioxin 2 / 4 0.027 0.0061 IS66GW030910 0.0092 NSV -- / -- NSV YES
Other Parameters (MG/L)
Hardness 4 / 4 -- 140 IS66GW030910 77.5 NSV -- / -- NSV YES
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Inorganics (MG/KG)
Aluminum 6 / 6 -- 11,100 IS66AH08 8,102 50.0 9 / 6 162 YES
Arsenic 6 / 6 -- 123 IS66AH07 63.4 18.0 9 / 6 3.52 YES
Chromium 6 / 6 -- 28.8 IS66AH07 20.1 0.40 9 / 6 50.2 YES
Cobalt 6 / 6 -- 17.2 IS66AH04 12.1 13.0 5 / 6 0.93 NO
Cyanide 0 / 6 0.76 -- -- 0.28 0.0050 -- / -- 56.7 NO
Iron 6 / 6 -- 51,300 IS66AH07 37,583 200 9 / 6 188 YES
Manganese 6 / 6 -- 455 IS66AH09 242 220 6 / 6 1.10 YES
Mercury 6 / 6 -- 0.67 IS66AH07 0.40 0.10 9 / 6 4.00 YES
Nickel 6 / 6 -- 38.4 IS66AH08 34.7 38.0 4 / 6 0.91 NO
Selenium 6 / 6 -- 8.10 IS66AH09 4.07 0.52 9 / 6 7.82 YES
Thallium 6 / 6 -- 1.90 IS66AH07 1.21 1.00 6 / 6 1.21 YES
Vanadium 6 / 6 -- 150 IS66AH09 88.5 2.00 9 / 6 44.2 YES

TABLE 7-27

Screening Statistics - Site 66 Ash - Step 3

Frequency 
of 

Detection
Frequency of 
Exceedance
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TABLE 7-28

Summary of Hazard Quotients for Food Web Exposures - Step 3, Terrestrial Receptors

NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATC
Inorganics
Lead 0.22 0.02 0.07 0.02 <0.01 <0.01 0.18 0.04 0.08 0.23 0.05 0.10
Mercury 2.45 0.49 1.10 0.02 0.01 0.02 0.08 0.03 0.05 0.07 0.03 0.04
Selenium 0.22 0.13 0.17 0.03 0.02 0.02 0.06 0.02 0.03 0.06 0.02 0.03
Vanadium 1.15 0.23 0.52 0.10 0.02 0.04 0.01 <0.01 <0.01 0.01 <0.01 <0.01
Zinc 0.09 0.04 0.06 0.06 0.01 0.03 0.43 0.05 0.14 0.59 0.07 0.20
Pesticides/PCBs
4,4'-DDD <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01
4,4'-DDE 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.09 0.02 0.04
4,4'-DDT <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Aldrin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
alpha-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
alpha-Chlordane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor-1016 0.03 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor-1221 0.07 0.01 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01
Aroclor-1232 0.04 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor-1242 0.03 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor-1248 0.03 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor-1254 0.03 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor-1260 0.03 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
PCBs (total) 0.28 0.06 0.12 0.02 <0.01 <0.01 0.03 <0.01 0.01 0.05 <0.01 0.02
beta-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
delta-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dieldrin 0.05 0.01 0.02 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.01 <0.01 <0.01
Endosulfan I <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Endosulfan II <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Endrin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01
gamma-BHC (Lindane) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
gamma-Chlordane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Heptachlor <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Heptachlor epoxide <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Methoxychlor <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Toxaphene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Chemical
Short-tailed shrew Eastern screech-owlAmerican robinRed fox

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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TABLE 7-28

Summary of Hazard Quotients for Food Web Exposures - Step 3, Terrestrial Receptors

NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATCChemical
Short-tailed shrew Eastern screech-owlAmerican robinRed fox

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Semivolatile Organics
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Bromophenyl-phenylether NA NA NA NA NA NA NA NA NA NA NA NA
4-Chlorophenyl-phenylether NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acenaphthylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)anthracene 0.04 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)pyrene 0.04 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(b)fluoranthene 0.06 0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(g,h,i)perylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(k)fluoranthene 0.06 0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chrysene 0.05 0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dibenz(a,h)anthracene 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01
Fluorene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachlorobenzene 0.02 <0.01 0.01 <0.01 <0.01 <0.01 0.06 0.01 0.03 0.08 0.02 0.04
Hexachlorobutadiene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachlorocyclopentadiene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA
Hexachloroethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.04 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pentachlorophenol 0.03 <0.01 0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.02 <0.01 0.01
Phenanthrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pyrene 0.07 0.01 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Volatile Organics
1,1,2,2-Tetrachloroethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dioxin/Furans
Dioxin/furan (TEQ) 0.26 0.03 0.08 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.02 <0.01 <0.01
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TABLE 7-29

Summary of Hazard Quotients for Food Web Exposures - Step 3, Semi-Aquatic Receptors

NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATC
Inorganics
Arsenic 0.02 <0.01 <0.01 0.15 0.03 0.07 0.11 0.04 0.07 0.02 <0.01 0.02
Cadmium <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.07 <0.01 0.02 0.01 <0.01 <0.01
Chromium <0.01 <0.01 <0.01 0.03 <0.01 0.01 0.57 0.11 0.26 0.09 0.02 0.04
Copper 0.02 0.01 0.01 <0.01 <0.01 <0.01 0.11 0.08 0.09 0.01 <0.01 <0.01
Lead 0.01 <0.01 <0.01 0.04 <0.01 0.01 0.59 0.12 0.27 0.17 0.03 0.07
Mercury 0.04 0.02 0.03 0.19 0.04 0.08 2.11 0.70 1.22 6.36 2.12 3.67
Nickel <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 0.02 0.03
Selenium 0.03 0.02 0.02 0.07 0.04 0.05 0.19 0.10 0.14 0.04 <0.01 0.02
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Vanadium 0.60 0.12 0.27 0.33 0.07 0.15 0.43 0.09 0.19 0.42 0.08 0.19
Zinc 0.04 <0.01 0.02 0.01 <0.01 0.01 1.30 0.14 0.43 0.20 0.02 0.07
Pesticides/PCBs
4,4'-DDD <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.03 <0.01 0.01
4,4'-DDE <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 0.01 0.16 0.02 0.05
4,4'-DDT <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.04 <0.01 0.01
Aldrin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
alpha-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
alpha-Chlordane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor-1016 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 0.01
Aroclor-1221 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.04 <0.01 0.02
Aroclor-1232 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 0.01
Aroclor-1242 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 0.01
Aroclor-1248 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 0.01
Aroclor-1254 0.03 <0.01 0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.11 0.02 0.05
Aroclor-1260 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.04 <0.01 0.02
PCBs (total) 0.08 0.02 0.04 0.01 <0.01 <0.01 0.04 <0.01 0.02 0.29 0.06 0.13
beta-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
delta-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dieldrin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 0.01 <0.01 <0.01 <0.01
Endosulfan I <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Endosulfan II <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Endrin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
gamma-BHC (Lindane) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
gamma-Chlordane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Heptachlor <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Heptachlor epoxide <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Methoxychlor <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Toxaphene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.01 <0.01 <0.01

Spotted sandpiper Great blue heron
Chemical

Raccoon Muskrat

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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TABLE 7-29

Summary of Hazard Quotients for Food Web Exposures - Step 3, Semi-Aquatic Receptors

NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATC
Spotted sandpiper Great blue heron

Chemical
Raccoon Muskrat

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Semivolatile Organics
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Bromophenyl-phenylether NA NA NA NA NA NA NA NA NA NA NA NA
4-Chlorophenyl-phenylether NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acenaphthylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(b)fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01
Benzo(g,h,i)perylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(k)fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chrysene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dibenz(a,h)anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01
Fluorene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.12 0.02 0.05 0.17 0.03 0.08
Hexachlorobutadiene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachlorocyclopentadiene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA
Hexachloroethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pentachlorophenol <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.01 <0.01 <0.01
Phenanthrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01
Volatile Organics
1,1,2,2-Tetrachloroethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dioxin/Furans
Dioxin/furan (TEQ) <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01
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TABLE 7-30

Summary of Hazard Quotients for Food Web Exposures - Step 3, Ash Material Exposure

NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MATC
Inorganics
Arsenic 7.66 1.53 3.43 0.07 0.01 0.03 0.31 0.10 0.18 0.26 0.09 0.15
Cadmium 0.20 0.02 0.06 0.01 <0.01 <0.01 0.05 <0.01 0.01 0.07 <0.01 0.02
Chromium 0.21 0.04 0.10 0.02 <0.01 <0.01 0.28 0.06 0.13 0.37 0.07 0.16
Copper 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.01 0.02 0.03 0.02 0.02
Lead 0.14 0.01 0.04 0.01 <0.01 <0.01 0.11 0.02 0.05 0.14 0.03 0.06
Mercury 1.24 0.25 0.56 0.01 <0.01 <0.01 0.04 0.02 0.03 0.03 0.01 0.02
Nickel 0.11 0.06 0.08 0.01 <0.01 <0.01 0.02 0.02 0.02 0.03 0.02 0.03
Selenium 1.74 1.05 1.35 0.20 0.12 0.16 0.51 0.15 0.27 0.47 0.14 0.26
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Vanadium 3.03 0.61 1.35 0.25 0.05 0.11 0.04 <0.01 0.02 0.03 <0.01 0.01
Zinc 0.05 0.03 0.04 0.04 <0.01 0.02 0.26 0.03 0.09 0.35 0.04 0.12
Dioxin/Furans
Dioxin/furan (TEQ) 0.64 0.06 0.20 <0.01 <0.01 <0.01 0.08 <0.01 0.02 0.09 <0.01 0.03

Eastern screech-owlAmerican robinRed fox
Chemical

Short-tailed shrew

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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TABLE 7-31

Summary of Hazard Quotients for Food Web Exposures - Step 3, Shallow Subsurface

Soil Exposure

NOAEL LOAEL MATC NOAEL LOAEL MATC
Inorganics
Arsenic 0.73 0.15 0.33 <0.01 <0.01 <0.01
Cadmium 0.05 <0.01 0.02 <0.01 <0.01 <0.01
Chromium 0.21 0.04 0.09 0.02 <0.01 <0.01
Copper 0.01 0.01 0.01 0.02 0.01 0.01
Lead 0.25 0.03 0.08 0.02 <0.01 <0.01
Mercury 0.59 0.12 0.27 <0.01 <0.01 <0.01
Nickel 0.05 0.02 0.03 <0.01 <0.01 <0.01
Selenium 0.44 0.27 0.35 0.05 0.03 0.04
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Zinc 0.15 0.08 0.11 0.11 0.02 0.05
Pesticides/PCBs
4,4'-DDD <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4,4'-DDE <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4,4'-DDT <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Aldrin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
alpha-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
alpha-Chlordane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor-1016 0.06 0.01 0.03 <0.01 <0.01 <0.01
Aroclor-1221 0.12 0.02 0.05 <0.01 <0.01 <0.01
Aroclor-1232 0.06 0.01 0.03 <0.01 <0.01 <0.01
Aroclor-1242 0.06 0.01 0.03 <0.01 <0.01 <0.01
Aroclor-1248 0.06 0.01 0.03 <0.01 <0.01 <0.01
Aroclor-1254 0.06 0.01 0.03 <0.01 <0.01 <0.01
Aroclor-1260 0.06 0.01 0.03 <0.01 <0.01 <0.01
PCBs (total) 0.45 0.09 0.20 0.02 <0.01 0.01
beta-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
delta-BHC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dieldrin 0.03 <0.01 0.01 <0.01 <0.01 <0.01
Endosulfan I <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Endosulfan II <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Endrin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
gamma-BHC (Lindane) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
gamma-Chlordane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Heptachlor <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Heptachlor epoxide <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Methoxychlor <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Toxaphene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Red fox
Chemical

Short-tailed shrew

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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TABLE 7-31

Summary of Hazard Quotients for Food Web Exposures - Step 3, Shallow Subsurface

Soil Exposure

NOAEL LOAEL MATC NOAEL LOAEL MATC
Red fox

Chemical
Short-tailed shrew

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Semivolatile Organics
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Bromophenyl-phenylether NA NA NA NA NA NA
4-Chlorophenyl-phenylether NA NA NA NA NA NA
Acenaphthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acenaphthylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)anthracene 0.06 0.01 0.03 <0.01 <0.01 <0.01
Benzo(a)pyrene 0.07 0.01 0.03 <0.01 <0.01 <0.01
Benzo(b)fluoranthene 0.06 0.01 0.03 <0.01 <0.01 <0.01
Benzo(g,h,i)perylene 0.03 <0.01 0.02 <0.01 <0.01 <0.01
Benzo(k)fluoranthene 0.05 <0.01 0.02 <0.01 <0.01 <0.01
Chrysene 0.09 0.02 0.04 <0.01 <0.01 <0.01
Dibenz(a,h)anthracene 0.02 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluorene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachlorobenzene 0.03 0.02 0.02 <0.01 <0.01 <0.01
Hexachlorobutadiene 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachlorocyclopentadiene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachloroethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Indeno(1,2,3-cd)pyrene 0.06 0.01 0.03 <0.01 <0.01 <0.01
Pentachlorophenol 0.05 <0.01 0.02 <0.01 <0.01 <0.01
Phenanthrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pyrene 0.14 0.03 0.06 <0.01 <0.01 <0.01
Volatile Organics
1,1,2,2-Tetrachloroethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01



Figure 7-1

Conceptual Site Model - Potential Ecological Receptors

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland
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Significance Unknown means that it is unknown if the receptor will receive a significant proportion of the contaminant dose via the proposed 

route alone.  However, the receptor could receive a significant proportion of the contaminant dose when combined with other pathways or other 

contaminants.

*Dietary = Dietary means any tissue that is 

consumed by the species of interest within 

the exposure medium, and it includes trophic 

transfer.

Definitions

A Complete pathway means there is a potential for a contaminant to reach a receptor via the proposed route.

An Incomplete pathway means there is no potential for a contaminant to reach a receptor via the proposed route.

A Significant pathway means there is a high potential that the receptor will receive a significant proportion of the contaminant dose via the 

proposed route.

An Insignificant pathway means there is a low potential that the receptor will receive a significant proportion of the contaminant dose via the 

proposed route.
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SECTION 8 

Conclusions and Recommendations 
8.1 Conclusions 
8.1.1 Site Characterization 
Through characterization and sampling activities performed at the site during both the SI and RI, the nature and 
extent of contamination in soil, sediment, and ash have been adequately characterized to develop human health 
and ecological risk assessments for the site. Based on the laboratory analytical results, SVOCs, metals, and to 
some degree, pesticides/PCBs, are the most prevalent classes of contaminants reported as COPCs in soil and 
sediment. The highest concentrations of these constituents were reported to be widespread within the 
approximate limit of fill and may be associated with previous site activities. Contaminants in groundwater and ash 
were mostly limited to metals constituents and appear to exhibit a distribution similar to the other media types. 
Both dioxins/furans and explosives COPCs were only reported at locations outside of and upgradient of the 
approximate limits of visible waste material and buried fill material.  

In addition to laboratory analysis, visual observation of surface and subsurface material was used to further 
delineate the lateral extent and thickness of buried fill material. Based on the stratigraphy observed throughout 
the central portion of the site, the horizontal extent of fill material is generally consistent with the findings of the 
SI, with the exception of two additional areas identified south of Olsen Road. Subsurface fill material and ash were 
observed in two locations during the installation of downgradient monitoring wells IS66MW04 and IS66MW05; 
the lateral extent of the fill material in these two areas was not delineated during the RI field activities.  

The depth of buried fill material was observed to extend up to 20.5 feet bgs in the central portion of the site. Fill 
material was also found to sporadically exist at depths of up to 9 feet bgs at IS66DP03, IS66MW02 and IS66GB10 
and additional areas along the eastern edge of the approximate limit of fill, where banks and depressions in the 
original topography may have facilitated filling activities.  

Observation of groundwater levels suggest that shallow groundwater at the site generally flows south to 
southwest toward the unnamed tributary of Mattawoman Creek. 

8.1.2 Human Health Risk 
The HHRA was conducted to evaluate the potential human health risks associated with the presence of site-
related contaminants in surface soil, combined surface/subsurface soil, ash, sediment, and groundwater at Site 
66. Potential risks were calculated for a current and future adult and adolescent trespasser, and future adult 
resident, child resident, lifetime resident, construction and industrial worker. The assessment determined that 
there are no risks or hazards that exceed acceptable risk levels for the current or future adult and adolescent 
trespasser/visitor or the construction worker.  

Future industrial use of the site could result in potential unacceptable RME carcinogenic risks associated with 
exposure to combined surface and subsurface soil (carcinogenic risks associated with ash alone are within 
acceptable levels). The risk to the industrial worker is associated with carcinogenic PAHs and chromium. 
Additionally, future adults, children and lifetime residents could result in potential unacceptable risk as follows:  

 Soil - RME risk is primarily associated with the carcinogenic PAHs and chromium; noncarcinogenic hazard is 
associated with metals. No individual COPCs that contribute an HI above 1. 

 Ash - RME carcinogenic risk is associated with arsenic and chromium, and the noncarcinogenic hazard is 
primarily associated with arsenic, with smaller contributions (below 1) from the additional metals. 

 Groundwater - RME carcinogenic risk is associated with arsenic, and the noncarcinogenic hazard is associated 
with arsenic, cobalt, and iron, with a smaller contribution (below 1) from manganese. 
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None of the evaluated residential or industrial exposure scenarios are currently present at the site, nor are they 
expected to be present at the site in the future. It is also extremely unlikely that the surficial groundwater at Site 
66 will be used as a future source of potable water. Screening for vapor intrusion from groundwater through a 
future building foundation pathway indicated there are no COPCs from groundwater to indoor air.  

8.1.3 Ecological Risk 
The SERA was conducted to evaluate the potential ecological risks associated with the presence of site-related 
surface soil, ash, sediment, and groundwater at Site 66, using the three tiered Navy ERA process. Based on the 
conservative assumptions in the SERA, the following potential risks were identified: 

 Mercury, atrazine, and high molecular weight PAHs in surface soil pose potential risks to soil invertebrates or 
terrestrial plants. 

 Lead, mercury, silver, 4,4’-DDT, 4,4’-DDE, 4,4’-DDD, dieldrin, Aroclor-1254, and PAHs in sediment pose 
potential risks to benthic invertebrates or aquatic plants. 

 Several inorganics in the ash material pose potential risks to soil invertebrates or terrestrial plants.  

 Mercury in sediment poses a potential risk to upper trophic level semi-aquatic receptors. 

 Arsenic and selenium in the ash material pose potential risks to upper trophic level terrestrial receptors. 

8.2 Recommendations 
An additional area of buried fill and ash-like material was discovered outside the Site 66 boundary, south of Olsen 
Road. In addition, elevated concentrations of three of the risk-driving COPCs in shallow groundwater (heptachlor, 
cobalt, and manganese) were found in the downgradient monitoring wells. As a result, additional investigation of 
this area is recommended to: 1) further delineate the extent of fill material and 2) further characterize the extent 
of groundwater contamination. Based on the results of the risk assessments, a feasibility study is recommended 
to evaluate remedial alternatives for those exposure scenarios that potentially pose an unacceptable risk to 
human health and/or ecological receptors (i.e., groundwater, soil, and ash). A BERA is recommended for 
sediment.  
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PROJECT NUMBER BORING NUMBER

IS66DP01 SHEET   1 OF   1

SOIL BORING LOG

PROJECT : Indian Head Site 66      LOCATION : Indian Head, MD

ELEVATION : DRILLING CONTRACTOR : Vironex

DRILLING METHOD AND EQUIPMENT USED : Direct Push

WATER LEVELS : START : 04/11/2007 END : 04/11/2007   LOGGER :  C. Houck

STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION

TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Headspace

0 0-4 4 0-8": Dark Brown (10 YR 3/3) SILT (ML) little clay, 0.0 ppm

_ organics, rootlets, soft, slight cohesion, moderate  _

plasticity, moist

_ 8"-2': Dark Grayish Brown (2.5 Y 4/2) SILT (ML), very 0.0 ppm _

moist, cohesive, little clay, low plasticity, very soft, 1"

_ layer of peat/wood chips _ _

2'-4': Gray (2.5 Y 6/0) mottled with Yellowish Brown 0.0 ppm

_ (10 YR 5/4) lean CLAY (CL), moist, cohesive, med. _

stiff, med. plasticity, little silt

5 __ 4-8 3 1.5' of lean CLAY (CL) as described at 2-4' 0.0 ppm __

1.5' of Light Gray (10 YR 7/1) SILT (ML), slight 0.0 ppm

_ orange mottling, soft, very moist to wet, _ _

clayey at base

_ _ _

_ _ _

8-12 4 4' of Dark Gray (5 Y 4/1) CLAY (CL), soft at top

_ becoming med. soft at bottom 3', cohesive, med. _

plasticity, wet at top, silty at top, becomes moist

10 __ __ Water table encountered at ~ 10' bgs __

_ _ _

_ End of boring = 12 feet _ Set PVC screen at 12 feet _
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_ End of boring = 12 feet _ Set PVC screen at 12 feet _

_ _ _

_ _ _

15  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30 __ __ __



PROJECT NUMBER BORING NUMBER

IS66DP02 SHEET   1 OF   1

SOIL BORING LOG

PROJECT : Indian Head Site 66      LOCATION : Indian Head, MD

ELEVATION : DRILLING CONTRACTOR : Vironex

DRILLING METHOD AND EQUIPMENT USED : Direct Push

WATER LEVELS : START : 04/11/2007 END : 04/11/2007   LOGGER :  C. Houck

STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION

TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Headspace

0 0-5 1 7" of Dark Brown (7.5 YR 3/2) SILT (ML) little fine to 0.0 ppm

_ medium sand, soft, moist, organic (roots, leaves) _

5" of Yellowish Brown (10 YR 5/4) SILT (ML) some 0.0 ppm

_ clay, cohesive, med. plasticity, moist _

_ _

_ _

5 __ 5-9 0.75 Only recovered wood chips, went through a N/A __

log/timber, wet, mixed witth some sand Water table encountered at ~ 5-6' bgs

_ _

_ _

_ _ _

_ 9-13 0 No recovery N/A _

10 __ __ __
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_ _ _

_ _ _

_ End of boring = 13 feet PVC placed at~ 10' bgs _

_ _ _

15  __ __ __



PROJECT NUMBER BORING NUMBER

IS66DP03 SHEET   1 OF   1

SOIL BORING LOG

PROJECT : Indian Head Site 66      LOCATION : Indian Head, MD

ELEVATION : DRILLING CONTRACTOR : Vironex

DRILLING METHOD AND EQUIPMENT USED : Direct Push

WATER LEVELS : START : 04/11/2007 END : 04/11/2007   LOGGER :  C. Houck

STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION

TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Headspace

0 0-5 3 1' of Dark Brown (7.5 YR 3/2) SILT (ML), organic, 0.0 ppm

_ clayey at base, little fine to coarse sand, little fine _

gravel (FILL)

_ 1' of concrete chunks 0.0 ppm _

1' of (2.5 Y N 2/0) black ash-like material, fine

_ silt-sized particles, non-cohesive, friable, moist _

to wet at base

_ _

5 __ 5-9 0.75 Only advanced 1', but refusal, recovered 0.75' of 0.0 ppm __

black ash-like material as above, wet

_ _

_ _

_ _ _

_ _

10 __ __ __

End of boring = Refusal at 6 feet. Drive PVC to 10 feet in 

an adjacent hole
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PROJECT NUMBER BORING NUMBER

IS66DP04 SHEET   1 OF   1

SOIL BORING LOG

PROJECT : Indian Head Site 66      LOCATION : Indian Head, MD

ELEVATION : DRILLING CONTRACTOR : Vironex

DRILLING METHOD AND EQUIPMENT USED : Direct Push

WATER LEVELS : START : 04/11/2007 END : 04/11/2007   LOGGER :  C. Houck

STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION

TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Headspace

0 0-5 2.5 8" of Dark Brown (7.5 YR 3/2) SILT (ML), organic, 0.0 ppm

_ soft, trace fine to medium sand, damp _

4" of Yellowish Brown SILT (ML), little clay, hard,

_ moist, becomes sandy at base _

1.5' of silty SAND (SM), Grayish Brown (10 YR 5/2)

_ mottled with Strong Brown (7.5 YR 5/8), fine to _

medium sand, loose, heterogeneous, mix of clay, silt,

_ sand, wood, moist, (FILL) _

5 __ 5-9 2 1' SAA (SM), moist, some reddish wood fragments 0.0 ppm __

0.6' of pulverized concrete

_ 0.3' of Dark Grayish Brown (2.5 Y 4/2) CLAY (CL), _

homogeneous, silt, sand, clay, gravel, wood, 

_ cinder fragments, hard, very moist _

0.1' of Black (2.5 Y 2/0) ash-like material, very moist

_ _ _

_ 9-13 1.5 1.5' of Grayish Brown (2.5 Y 4/2) and Black 0.7 ppm _

(2.5 Y 2/0) CLAY (CL) mixed with sand, little gravel,

10 __ charred wood, soft, very moist to wet, slight fuel __

odor at base
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odor at base

_ _ _

_ _ _

_ 13-17 0 No recovery _

_ _ _

15  __ __ __

_ _ _

_ _ _

End of boring = 17 feet Push PVC to 20 feet

_ _

_ _ _

20  __ __ __



PROJECT NUMBER BORING NUMBER

IS66DP05 SHEET   1 OF   1

SOIL BORING LOG

PROJECT : Indian Head Site 66      LOCATION : Indian Head, MD

ELEVATION : DRILLING CONTRACTOR : Vironex

DRILLING METHOD AND EQUIPMENT USED : Direct Push

WATER LEVELS : START : 04/11/2007 END : 04/11/2007   LOGGER :  C. Houck

STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION

TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Headspace

0 0-5 3 0.2' of Dark Brown (7.5 YR 3/2) SILT (ML) organic, 1.4 ppm

_ fine to medium sand, low plasticity, moist _

0.8' of Brownish Yellow (10 YR 6/6) SILT (ML), some

_ clay, cohesive, hard, moist _

0.2' of charred wood layer

_ 1.8' of Dark Yellowish Brown (10 YR 4/6) SILT with _

sand (ML), little clay, very fine to fine sand, medium

_ stiff, cohesive, moist _

5 __ 5-9 1.2 0.6' SAA (SAA) moist 1.7 ppm __

0.8' black ash-like material, moist to wet

_ _

_ _

_ _ _

_ 9-13 4 3.6' of Black (2.5 Y 2/0) ash-like material, wet 0.0 ppm _

0.4' of Grayish Brown (10 YR 5/2) fine SAND (SP),

10 __ fine to medium sand, little silt, wet, loose __
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_ _ _

_ _ _

_ _

End of boring = 13 feet Install PVC at 13 feet

_ _ _

15  __ __ __



PROJECT NUMBER BORING NUMBER

IS66DP06 SHEET   1 OF   1

SOIL BORING LOG

PROJECT : Indian Head Site 66      LOCATION : Indian Head, MD

ELEVATION : DRILLING CONTRACTOR : Vironex

DRILLING METHOD AND EQUIPMENT USED : Direct Push

WATER LEVELS : START : 04/11/2007 END : 04/11/2007   LOGGER :  C. Houck

STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION

TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Headspace

0 0-5 5 0.2' of Dark Brown (7.5 YR 3/2) SILT (ML), moist, 0.0 ppm

_ soft, little fine to medium sand, organic _

4.6' of Yellowish Brown (10 YR 5/8) SILT (ML), some

_ clay, cohesive, hard _

0.2' of (10 YR 4/2) Dark Grayish Brown silty SAND

_ (SM), loose, very moist, fine to medium sand _

_ _

5 __ 5-9 4 4' of darkGrayish Brown (2.5 Y 4/2) CLAY (CL) mixed 0.0 ppm __

with sand, gravel, concrete chunks, brick fragments,

_ wood, hard, moist (FILL) _

_ _

_ _ _

_ 9-13 3 1' of Olive Gray (5 Y 4/2) lean CLAY (CL) slight 0.0 ppm _

orange and black mottling, hard, moist

10 __ 1' of Black (5 Y 2.5/1) ash-like material, moist __
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1' of Very Dark Grayish Brown (2.5 Y 3/2) SILT (ML)

_ with sand, fine to medium sand, hard, _ _

very moist

_ _ _

_ 13-17 2 2' of mottled Grayish Brown, Black, and Olive Green 0.0 ppm _

CLAY (CL) mixed with silt, sand, gravel, charcoal,

_ very soft, very moist to wet _ _

15  __ __ __

_ _ _

Water Table encountered at ~ 16.5' bgs

_ 17-21 3.5 1.5' of Olive Gray CLAY (CL), medium plasticity, 0.0 ppm _

very soft, wet, homogeneous

_ 2' of Dark Brown (7.5 YR 3/2) SILT (ML), highly _

organic peat-like texture, moist, med. stiff, low

_ plasticity _ _

20  __ __ __

_ _ _

End of boring = 21 feet Set PVC at 20 feet

_ _ _

_ _ _

_ _ _

25  __ __ __



PROJECT NUMBER BORING NUMBER

IS66DP07 SHEET   1 OF   1

SOIL BORING LOG

PROJECT : Indian Head Site 66      LOCATION : Indian Head, MD

ELEVATION : DRILLING CONTRACTOR : Vironex

DRILLING METHOD AND EQUIPMENT USED : Direct Push

WATER LEVELS : START : 0900 04/12/2007 END : 0930 04/12/2007   LOGGER :  C. Houck

STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION

TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Headspace

0 0-1 1.0' 0.2' of V. Dark Grayish Brown (10 YR 3/3) SILT (ML) 7.1 ppm

_ little clay, organic, low plasticity, soft, moist _ 0-1 interval described from surface soil sample_

0.8' of Yellowish Brown (10 YR 5/6) mottled with 2.3 ppm

_ Gray (10 YR 6/1) SILT (ML), medium plasticity, _ 0-5 interval described from DPT borehole _

little-some clay, stiff, trace organics, trace very fine to

_ fine sand, moist _ _

0-5 1.0' 1' of Brown (10 YR 5/3) mottled with Yellowish Brown 0.0 ppm

_ (10 YR 5/6) and Gray (10 YR 6/1) SILT (ML), low _

plasticity, very moist, med. stiff, little-some very fine 

5 __ sand __ __

5-9 3.0' 3' of mottled Yellowish Brown (10 YR 5/8) and Light Water Table encountered ~ 5-6' bgs

_ Gray (10 YR 7/1) SILT (ML), clayey intervals with 0.0 ppm _

medium plasticity, hard, moist, trace very fine to fine

_ sand and silt intervals _ _

_ _ _

_ _ _

9-13 3.5' 3.5' of mottled Yellowish Brown and Light Gray SILT 0.0 ppm

10 __ (ML), as above, becoming clayey, med. stiff, medium __

plasticity
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plasticity

_ _ _

_ _ _

_ _ _

End of Boring = 13 feet Place PVC screen 10'-0'

_ _ _

15  __ __ __



PROJECT NUMBER BORING NUMBER

IS66DP08 SHEET   1 OF   1

SOIL BORING LOG

PROJECT : Indian Head Site 66      LOCATION : Indian Head, MD

ELEVATION : DRILLING CONTRACTOR : Vironex

DRILLING METHOD AND EQUIPMENT USED : Direct Push

WATER LEVELS : START : 04/11/2007 END : 04/11/2007   LOGGER :  C. Houck

STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION

TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Headspace

0 0-5 2.5 0.5' of Dark Brown (7.5 YR 3/2) SILT (ML), little 0.0 ppm

_ sand, trace fine gravel, some organics (roots) moist, _

soft

_ 2' of Black (5 Y 2.5/1) ash-like material, med. _

stiff, wet

_ _

_ _

5 __ 5-9 4 2' of ash-like material as above, wet, very soft, 0.0 ppm __

becomes Olive Green and clayey at base

_ 2' of Yellowish Brown (10 YR 5/6) SILT (ML), with 0.0 ppm _

sand, hard, very moist to wet, trace coarse gravel, 

_ mottled white _

_ _ _

_ 9-13 4 1.5' of Dark Yellowish Brown (10 YR 4/6) mottled 0.0 ppm _

with Light Gray (10 YR 7/1) SAND (SP), fine to

10 __ medium sand, trace silt, loose, moist to wet (perched) Water Table encountered at ~ 10' bgs __

0.0 ppm
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2' of Dark Yellowish Brown (10 YR 4/6) and Light 0.0 ppm

_ Gray (SILT)(ML), very hard, mixed clay, moist, low _

plasticity, cohesive

_ 0.5' of black (5Y 2.5/1) ash-like material, appears _

slightly clayey, low plasticity, wet, v. soft

_ 13-17 3.5 3.5' of Yellowish Brown (10 YR 5/8) SAND (SP), 0.0 ppm _

fine to medium sand, loose, very wet

_ _ _

15  __ __ __

_ _ _

_ PVC Screen set at 7' to 17' bgs _

End of boring

_ _

_ _ _

20  __ __ __



PROJECT NUMBER BORING NUMBER

IS66DP09 SHEET   1 OF   1

SOIL BORING LOG

PROJECT : Indian Head Site 66      LOCATION : Indian Head, MD

ELEVATION : DRILLING CONTRACTOR : Vironex

DRILLING METHOD AND EQUIPMENT USED : Direct Push

WATER LEVELS : START : 04/12/2007 END : 04/12/2007   LOGGER :  C. Houck

STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION

TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Headspace

0 0-1 0.5 Dark Brown (10 YR 3/3) SILT (ML) little fine to 0.0 ppm

_ medium sand, very moist, little organics, (weeds, _

grass, roots)

_ 1-4 3 Dark Grayish Brown (10 YR 4/2) CLAY (CL), medium 0.0 ppm _

plasticity, likely some silt, very soft, very moist Water Table encountered ~ 3-4' bgs

_ _ _

Hand Auger 0-4' interval.  Obstructions (rocks, wood)

_ _ at ~ 4' bgs _

5 __ __ __

_ _ _

End of boring = 6 feet Place PVC screen 6'

_ _ _

_ _ _

_ _ _

10 __ __ __
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PROJECT NUMBER BORING NUMBER

IS66DP10 SHEET   1 OF   1

SOIL BORING LOG

PROJECT : Indian Head Site 66      LOCATION : Indian Head, MD

ELEVATION : DRILLING CONTRACTOR : Vironex

DRILLING METHOD AND EQUIPMENT USED : Direct Push

WATER LEVELS : START : 04/11/2007 END : 04/11/2007   LOGGER :  C. Houck

STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION

TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Headspace

0 0-1 1 0.3' of Dark Yellowish Brown (10 YR 3/3) SILT (ML) 12.7 ppm

_ little organics, moist _

0.7' of Brownish Yellow (10 YR 6/6) SILT (ML), damp

_ hard, slightly moist, very low to no plasticity, massive _

0-5 2 2' of Brownish Yellow (10 YR 6/6) SILT (ML), damp, 0.0 ppm

_ silght Light Gray (10 YR 7/1) mottling, hard, very low 0-5 foot sample described at DPT borehole_

plasticity

_ _

5 __ 5-9 4 3' of Yellowish Brown (10 YR 5/5) SILT (ML), some 0.0 ppm __

very fine to fine sand, moist, damp, non-plastic, 

_ non-cohesive, homogeneous, slight gray mottling, _

1' of Light Gray (10 YR 7/1) lean CLAY (CL) very

_ stiff, slight 10 YR 5/8 mottling, cohesive, damp, mod. _

plasticity

_ _ _

_ 9-13 2 1.5' of Yellowish Brown (10 YR 5/8) SILT (ML), some 0.0 ppm _

very fine to fine sand, slight cohesion, soft, becomes

10 __ Light Gray (10 YR 7/1) __ __

0.5' of Light Yellowish Brown (10 YR 4/4) SAND 0.0 ppm

0-1 foot sample described at surface soil 

sample locaiton.
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0.5' of Light Yellowish Brown (10 YR 4/4) SAND 0.0 ppm

_ (SP), very fine to fine sand,moist, loose, little silt _ _

_ _ _

_ 13-18 5 4.5' of fine grained SAND (SP) as above (9-13'), wet 0.0 ppm _

0.5' of Gray (10 YR 5/1) SILT with sand (ML), 0.0 ppm

_ some very fine to fine sand, loose, wet _ Water Table encountered at ~ 14' bgs _

(perched on clay)

15  __ __ __

_ _ _

_ _ _

_ 18-23 3 3' of Dark Olive Gray (5 Y 3/2) fat CLAY (CH), med. 0.0 ppm _

stiff, high plasticity, homogeneous, cohesive, moist

_ _ _

20  __ __ __

_ _ _

_ _ _

_ End of boring = 23 feet _ PVC set at ~ 20' bgs _

_ _ _

25  __ __ __



Silt and Sand
0.0-3.0' - 10YR 7/6, yellow, dry to moist, loose, fine to
medium grain sand

3.0-4.0' - no recovery

Silt and Sand
4.0-6.0' - Same as 0.0-3.0

Sand
6.0-7.0' - 10YR 7/1, light gray, moist, medium stiff, fine
to medium grain sand, some clay, little silt
7.0-8.0' - no recovery

Sand
8.0-9.0' - Same as 6.0-7.0

Clay
9.0-12.0' - 10YR 6/8, brown-yellow, with common fine
distinct mottling (10YR 7/1 light gray), moist, stiff, trace
fine grain sand

Clay
12.0-14.0' - Same as 9.0-12.0 except wet, soft

Clay
14.0-16.0' - 10YR 6/1, gray, moist to wet, stiff, little fine
grain sand

Bottom of Boring at 0.0 ft below ground surface

4.0

8.0

12.0

4.0

8.0

12.0

16.0

0

0

0

0

Surface Soil Sample:
IS66SS220001
IS66SS22P0001 (Duplicate)

Subsurface Soil Sample:
IS66SB221112
IS66SB22P1112 (Duplicate)
Water at 12' bgs

3.0
4.0

3.0
4.0

4.0
4.0

4.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-22

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 10/1/10 10:30 END : 10/1/10 11:45

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland

SHEET     1    OF    1

SOIL DESCRIPTION

SOIL BORING LOG

386329
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Silt
0.0-2.0' - 10YR 7/6, yellow, moist, soft, some fine to
medium grain sand

2.0-4.0' - no recovery

Silt
4.0-5.5' - Same as 0.0-2.0

Clay
5.5-7.0' - 10YR 6/8, brownish yellow, with common fine
distinct mottling (10YR 7/1 light gray), moist, stiff, trace
fine to medium grain sand
7.0-8.0' - no recovery

Clay
8.0-12.0' - Same as 5.5-7.0

Clay
12.0-16.0' - Same as 8.0-12.0

Clay
16.0-18.0' - Same as 12.0-16.0 except wet, soft

Clay and Sand
18.0-20.0' - 10YR 6/1, gray, wet, very soft, fine to
medium grain sand

Bottom of Boring at 20.0 ft below ground surface

4.0

8.0

12.0

16.0

4.0

8.0

12.0

16.0

20.0

0

0

0

0

0

Surface Soil Sample:
IS66SS230001

Subsurface Soil Sample:
IS66SB231516
Water at 16' bgs

2.0
4.0

3.0
4.0

4.0
4.0

4.0
4.0

4.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-23

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 10/1/10 09:00 END : 10/1/10 10:30

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland

SHEET     1    OF    1

SOIL DESCRIPTION

SOIL BORING LOG

386329

RECOVERY (ft)

5

10

15

20

SAMPLE INTERVAL (ft)

SAMPLER
(TYPE)

DEPTH INTERVAL, SOIL NAME, USCS GROUP
SYMBOL, COLOR, MOISTURE CONTENT,

RELATIVE DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY
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Silt
0.0-1.0' - 10YR 7/6, yellow, moist, dense, some fine to
medium grain sand
Clay
1.0-3.0' - 10YR 6/8, brown-yellow, with common fine
distinct mottling (10YR 7/1 light gray), dry to moist, stiff,
little fine to medium grain sand

3.0-4.0' - no recovery

Clay
4.0-7.0' - Same as 1.0-3.0

Sand
7.0-8.0' - 10YR 8/3, very pale brown, dry, loose, fine to
medium grain sand, some silt
Sand
8.0-10.0' - 10YR 6/4, light yellowish brown, wet, loose,
fine to coarse grain sand, little silt and clay

Sand and Clay
10.0-11.0' - 10YR 6/1, gray, wet, medium stiff, fine to
medium grain sand
11.0-12.0' - no recovery

Bottom of Boring at 12.0 ft below ground surface

4.0

8.0

4.0

8.0

12.0

0

0

0

Surface Soil Sample:
IS66SS240001

Subsurface Soil Sample:
IS66SB240708
Water at 8' bgs

3.0
4.0

4.0
4.0

3.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-24

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 10/1/10 12:50 END : 10/1/10 14:30

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland

SHEET     1    OF    1

SOIL DESCRIPTION

SOIL BORING LOG

386329

RECOVERY (ft)

5

10

15

20

SAMPLE INTERVAL (ft)

SAMPLER
(TYPE)

DEPTH INTERVAL, SOIL NAME, USCS GROUP
SYMBOL, COLOR, MOISTURE CONTENT,

RELATIVE DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY
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COMMENTS



Sand and Gravel
0.0-2.0' - 10YR 7/6, yellow, moist, soft, fine to coarse
grain sand and fine to coarse subrounded gravel, some
silt, little clay

2.0-4.0' - no recovery

Clay
4.0-8.0' - 10YR 6/8, brown-yellow, with common fine
distinct mottling (10YR 7/1 light gray, moist, stiff, little
fine grain sand

Clay
8.0-11.0' - Same as 4.0-8.0

Sand
11.0-12.0' - 10YR 6/1, gray, moist to wet, medium stiff,
fine to mediun grain sand, some clay
Sand
12.0-14.0' - Same as 11.0-12.0 except wet

Clay
14.0-16.0' - 10YR 6/1, gray, wet, very soft, some fine to
medium grain sand

Bottom of Boring at 12.0 ft below ground surface

4.0

8.0

12.0

4.0

8.0

12.0

16.0

0

0

0

0

Surface Soil Sample:
IS66SS250001

Subsurface Soil Sample:
IS66SB251011
Water at 11' bgs

2.0
4.0

4.0
4.0

4.0
4.0

4.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-25

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 10/1/10 11:45 END : 10/1/10 12:50

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland

SHEET     1    OF    1

SOIL DESCRIPTION

SOIL BORING LOG

386329

RECOVERY (ft)

5

10

15

20

SAMPLE INTERVAL (ft)

SAMPLER
(TYPE)

DEPTH INTERVAL, SOIL NAME, USCS GROUP
SYMBOL, COLOR, MOISTURE CONTENT,

RELATIVE DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY
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COMMENTS



Silt and Sand
0.0-3.0' - 10YR 7/2, light gray, dry, dense, fine to
medium grain sand

3.0-4.0' - no recovery

Sand
4.0-5.5' - 10YR 7/8, yellow, dry to moist, firm, fine to
medium grain sand, some silt

Sand
5.5-8.0' - 10YR 8/3, very pale brown, moist, soft, fine to
medium grain sand, some clay, little silt

Sand
8.0-9.5' - 10YR 6/6, brown yellow, wet, soft, fine to
medium grain sand, little clay

Sand
9.5-11.0' - 10YR 7/2, gray, wet, soft, fine to medium
grain sand, some clay

11.0-12.0' - no recovery

Bottom of Boring at 12.0 ft below ground surface

4.0

8.0

4.0

8.0

12.0

0

0

0

Surface Soil Sample:
IS66SS260001

Subsurface Soil Sample:
IS66SB260708
Water at 8' bgs

3.0
4.0

4.0
4.0

3.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-26

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/24/10 10:50 END : 9/24/10 14:00

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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Silt and Sand
0.0-4.0' - 10YR 5/3, brown, dry, firm, fine to medium
grain sand, little clay

3.0-4.0' - no recovery

Clay
4.0-7.0' - 10YR 5/4, yellowish brown, with common fine
distinct mottling (10YR 5/1 gray), moist, firm, some fine
to medium grain sand

7.0-8.0' - no recovery

Clay
8.0-10.0' - Same as 4.0-7.0

Sand
10.0-12.0' - 10YR 5/1, gray, wet, loose, fine to coarse
grain sand, some fine to medium gravel, trace clay

Bottom of Boring at 12.0 ft below ground surface

4.0

8.0

4.0

8.0

12.0

0

0

0

Surface Soil Sample:
IS66SS270001

Subsurface Soil Sample:
IS66SB270910
Water at 10' bgs

3.0
4.0

3.0
4.0

4.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-27

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/24/10 09:00 END : 9/24/10 10:50

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland
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Silt
0.0-1.5' - 10YR 8/4, very pale brown, dry, firm, some
fine to medium grain sand

Silt and Sand
1.5-3.0' - 7.5YR 6/8, red yellow, dry, dense, fine to
medium grain sand

3.0-4.0' - no recovery

Sand
4.0-6.0' - 10YR 7/3, very pale brown, dry, loose, fine to
medium grain sand, little silt

Sand
6.0-7.0' - Same as 4.0-6.0 except wet

7.0-8.0' - no recovery

Bottom of Boring at 8.0 ft below ground surface

4.04.0

8.0

0

0

Surface Soil Sample:
IS66SS280001

Subsurface Soil Sample:
IS66SB280607
Water at 7' bgs

3.0
4.0

3.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-28

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/23/10 13:10 END : 9/23/10 16:00

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland
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Silt
0.0-3.0' - 10YR 8/4, very pale brown, dry, firm, sime fine
to medium grain sand

3.0-4.0' - no recovery

Silt
4.0-6.0' - Same as 0.0-3.0

Sand
6.0-7.0' - 5YR 5/8, yellowish red, dry, firm, fine to
medium grain sand, little silt
Sand and Silt
7.0-8.0' - 10YR 7/6, yellow, dry, firm, fine to medium
grain sand
Clay and Sand
8.0-12.0' - 10YR 7/2, light gray, with common fine
distrinct mottling (5YR 5/8 yellow-red), dry to moist, stiff,
fine to medium grain sand

Clay and Sand
12.0-14.0' - Same as 8.0-12.0

Clay
14.0-15.0' - 5YR 5/8, yellow-red, moist, stiff, little fine
grain sand
15.0-16.0'

Clay
16.0-17.0' - 10R 6/4, pale red, with common fine distinct
mottling (7.5YR 5/8 strong brown), moist, stiff, some
fine to medium grain sand
Sand and Gravel
17.0-19.0' - 10YR 7/3, very pale brown, wet, dense, fine
to coarse grain sand andfine to medium subrounded
gravel, little clay
19.0-20.0'

Bottom of Boring at 20.0 ft below ground surface

4.0

8.0

12.0

16.0

4.0

8.0

12.0

16.0

20.0

0

0

0

0

0

Surface Soil Sample:
IS66SS290001

Subsurface Soil Sample:
IS66SB291617
Water at 17' bgs

3.0
4.0

4.0
4.0

4.0
4.0

3.0
4.0

3.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-29

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/24/10 14:00 END : 9/24/10 15:00

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland
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Silt and Sand
0.0-4.0' - 10YR 6/8, brown yellow, dry, firm, fine to
medium grain sand

Silt and Sand
4.0-6.0' - Same as 0.0-4.0

Sand and Clay
6.0-8.0' - 10YR 5/8, yellow brown, with common fine
distinct mottling (10YR 6/2 light brown gray), moist to
dry, soft, fine to medium grain sand, little silt

Clay
8.0-10.0' - 10YR 5/8, yellow brown, with common fine
distinct mottling (10YR 6/2 light brown gray), moist, soft,
some fine to medium grain sand

Sand
10.0-12.0' - 10YR 6/8, yellow brown, wet, loose, fine to
medium grain sand, some clay

Bottom of Boring at 12.0 ft below ground surface

4.0

8.0

4.0

8.0

12.0

0

0

0

Surface Soil Sample:
IS66SS300001

Subsurface Soil Sample:
IS66SB309010
Water at 10' bgs

4.0
4.0

4.0
4.0

3.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-30

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/22/10 12:30 END : 9/22/10 15:00

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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Silt  (ML)
0.0-4.0' - 10YR 7/8, yellow, dry, firm, some fine to
medium grain sand

Silt  (ML)
4.0-5.5' - 10YR 5/8, yellow, dry, firm, with fine to
medium grain sand

Sand and Silt
5.5-7.0' - 10YR 8/2, very pale brown, dry, firm, fine to
medium grain sand

7.0-8.0' - no recovery

Sand and Silt
8.0-9.0' - Same as 5.5-7.0

Clay and Sand
9.0-11.0' - 10R 6/4, pale red, with common fine distinct
mottling (7.5YR 5/8) strong brown, dry to moist, stiff,
fine to medium grain sand, some 75 YR 7/1 light gray
clay and fine to medim sand

11.0-12.0' - no recovery

Clay and Sand
12.0-13.5' - Same as 9.0-11.0

Clay and Sand
13.5-15.0' - 5YR 4/3, reddish brown, with some
common fine distinct mottling (5YR 3/1 very dark gray),
moist to wet, soft

15.0-16.0' - no recovery

Bottom of Boring at 16.0 ft below ground surface

4.0

8.0

12.0

4.0

8.0

12.0

16.0

0

0

0

Surface Soil Sample:
IS66SS310001

Subsurface Soil Sample
IS66SB311415
Water at 15' bgs

3.0
4.0

3.0
4.0

3.0
4.0

3.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-31

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/23/10 16:00 END : 9/23/10 17:00

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland
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Silt
0.0-2.0' - 10YR 7/6, yellow, dry, loose, some fine to
medium grain sand

Clay and Sand
2.0-3.5' - 10YR 6/8, brown yellow, with common fine
distinct mottling (10YR 7/1 light gray), dry, firm, fine to
medium graing sand, some silt

3.5-4.0' - no recovery
Clay and Sand
4.0-6.0' - Same as 2.0-3.5

Clay and Sand
6.0-7.0' - 10YR 5/3, brown, with common fine distrinct
mottling (10YR 6/8 brownish yellow), moist, soft, fine to
medium grain sand
Clay and Sand
7.0-8.0' - 5YR 5/6, red, moist, soft, fine to medium grain
sand
Clay and Sand
8.0-9.0' - Same as 6.0-7.0
Clay and Sand
9.0-12.0' - 10YR 7/2, light gray, wet, soft, fine to
medium grain sand

Bottom of Boring at 12.0 ft below ground surface

4.0

8.0

4.0

8.0

12.0

0

0

0

Surface Soil Sample:
IS66SS320001
IS66SS32P0001 (Duplicate)

Subsurface Soil Sample:
IS66SB320809
IS66SB32P0809 (Duplicate)
Water at 9' bgs

3.5
4.0

4.0
4.0

4.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-32

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/29/10 09:00 END : 9/29/10 10:30

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland
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Silt
0.0-4.0' - 10YR 7/6, yellow, dry, dense, little fine to
medium grain sand

Sand and Clay
4.0-8.0' - 5YR 6/8, reddish yellow, dry, very stiff, fine to
medium grain sand, some 5YR 7/1 light gray fine to
medium sand nd clay, little silt

Sand and Clay
8.0-11.0' - Same as 4.0-8.0

11.0-12.0' - no recovery

Clay
12.0-13.0' - 2.5YR 7/2, pale red, dry to moist, very stiff,
some silt, little fine grain sand
Clay and Sand
13.0-15.0' - 2.5YR 7/2, pale red, with common fine
distinct mottling (2.5YR 5/8 red), moist, stiff, fine grain
sand

Clay and Sand
15.0-16.0' - 2.5YR 5/8, red, moist to wet, firm, fine to
medium grain sand
Bottom of Boring at 16.0 ft below ground surface

4.0

8.0

12.0

4.0

8.0

12.0

16.0

0

0

0

0

Surface Soil Sample:
IS66SS330001

Subsurface Soil Sample:
IS66SB331415
Water at 15' bgs

4.0
4.0

4.0
4.0

3.0
4.0

4.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-33

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/28/10 14:15 END : 9/28/10 15:30

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland
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Sand and Gravel
0.0-1.0' - 5YR 6/8, reddish yellow, moist, loose, fine to
coarse grain sand and fine to coarse subangular gravel
Silt and Clay
1.0-2.0' - 5YR 5/4, reddish brown, moist, stiff, little fine
to medium grain sand
2.0-4.0' - no recovery

Silt and Clay
4.0-5.0' - Same as 1.0-2.0

Clay
5.0-7.0' - 10YR 5/3, brown, moist, firm, trace fine grain
sand

7.0-8.0' - no recovery

Clay
8.0-9.0' - Same as 5.0-7.0

Clay and Sand
9.0-12.0' - 10YR 6/6, brownish yellow, wet, soft, fine to
medium grain sand

Clay and Sand
12.0-14.0' - Same as 9.0-12.0

Clay
14.0-16.0' - 10YR 7/1, light gray, with common fine
distinct mottling (5YR 6/8 reddish yellow), moist, stiff,
trace fine grain sand

Bottom of Boring at 16.0 ft below ground surface

4.0

8.0

12.0

4.0

8.0

12.0

16.0

0.2

0

0

0

Surface Soil Sample:
IS66SS340001

Subsurface Soil Sample:
IS66SB340809
Water at 9' bgs

2.0
4.0

3.0
4.0

4.0
4.0

4.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-34

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/28/10 15:30 END : 9/28/10 16:30

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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Silt
0.0-3.0' - 10YR 8/3, very pale brown, dry, firm, some fint
to medium grain sand

3.0-4.0' - no recovery

Silt
4.0-5.0' - Same as 0.0-3.0

Clay
5.0-8.0' - 10YR 7.5YR 6/8 and 10YR 6/2, reddish yellow
and light brownish gray, dry to moist, stiff, some fine to
medium grain sand, little silt

Clay
8.0-12.0' - 10YR 7/1, light gray, with common fine
distinct mottling (10YR 5/8 yellowish brown), moist, stiff,
some fine to medium grain sand

Clay
12.0-13.0' - Same as 8.0-12.0

Clay
13.0-14.0' - 5YR 5/8, yellowish red, with common fine
distinct mottling (10YR 7/1 light gray), moist, firm, little
fine to medium grain sand
Clay and Sand
14.0-15.0' - 5YR 6/3, light reddish brown, wet, soft, fine
to medium grain sand
15.0-16.0' - no recovery

Bottom of Boring at 16.0 ft below ground surface

4.0

8.0

12.0

4.0

8.0

12.0

16.0

0

0

0

0

Surface Soil Sample:
IS66SS350001

Subsurface Soil Sample:
IS66SB351415

Water at 15' bgs

3.0
4.0

4.0
4.0

4.0
4.0

3.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-35

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/29/10 11:00 END : 9/29/10 11:30

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland

SHEET     1    OF    1
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SOIL BORING LOG
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Silt
0.0-1.0' - 10YR 8/3, very pale brown, dry, soft, little fine
to medium grain sand
Sand
1.0-4.0' - 10YR 6/8, brownish yellow, dry to moist, stiff,
fine to medium grain sand, little clay, some 10YR 7/1
light gray silt and fine to medium grain sand inclusions

Sand
4.0-8.0' - Same as 1.0-4.0

Clay
8.0-9.0' - 10YR 5/8, yellowish brown, moist, stiff, some
fine to medium grain sand
Sand
9.0-11.0' - 10YR 5/8, yellowish brown, wet, loose, fine to
medium grain sand, trace clay

11.0-12.0' - no recovery

Bottom of Boring at 12.0 ft below ground surface

4.0

8.0

4.0

8.0

12.0

0

0

0

Surface Soil Sample:
IS66SS360001

Surface Soil Sample:
IS66SB360809

Water at 9' bgs

4.0
4.0

4.0
4.0

3.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-36

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/27/10 14:45 END : 9/28/10 09:00

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland
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Silt
0.0-3.0' - 10YR 8/3, very pale brown, dry, soft, little fine
to medium grain sand

3.0-4.0' - no recovery

Silt
4.0-6.0' - Same as 0.0-3.0

Sand
6.0-7.0' - 10YR 6/8, brown-yellow, dry to moist, stiff, fine
to medium grain sand, little clay, some 10YR 7/1 light
gray silt and fine to medium sand inclusions
7.0-8.0' - no recovery

Sand
8.0-10.0' - Same as 6.0-7.0

Clay
10.0-11.0' - 5YR 6/6, reddish yellow, dry to moist, stiff,
some tind to medium grain sand
11.0-12.0' - no recovery

Clay
12.0-13.5' - 2.5YR 5/8, red, with sommon fine distinct
mottleing (5YR 6/6 Red-yellow), dry to moist, stiff, some
fine grain sand

Sand
13.5-15.0' - 5YR 6/6, reddish yellow, wet, very soft, fne
to medium grain sand, some clay

15.0-16.0' - no recovery

Bottom of Boring at 16.0 ft below ground surface

4.0

8.0

12.0

4.0

8.0

12.0

16.0

0

0

0

0

Surface Soil Sample:
IS66SS370001

Subsurface Soil Sample:
IS66SB371314
Water at 14' bgs

3.0
4.0

3.0
4.0

3.0
4.0

3.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-37

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/28/10 09:30 END : 9/28/10 10:00

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland

SHEET     1    OF    1

SOIL DESCRIPTION

SOIL BORING LOG

386329
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Silt and Clay
0.0-4.0' - 7.5YR 5/8, strong brown, with common fine
distinct mottling (7.5YR 7/1 light gray), dry, hard, little
fine to medium grain sand

Clay
4.0-8.0' - 7.5YR 7/1, light gray, dry, hard, some silt and
fine grain sand

Clay
8.0-10.5' - Same as 4.0-8.0

Clay
10.5-12.0' - 5YR 4/3, reddish brown, with common fine
distinct mottling (5YR 6/8 red-yellow), dry to moist, firm,
little fine grain sand

Clay
12.0-13.0' - Same as 10.5-12.0

Sand
13.0-14.0' - 5YR 5/4, reddish brown, wet, medium stiff,
fine to medium grain sand, some clay
14.0-16.0' - no recovery

Bottom of Boring at 16.0 ft below ground surface

4.0

8.0

12.0

4.0

8.0

12.0

16.0

0

0

0

0

Surface Soil Sample:
IS66SS380001

Subsurface Soil Sample:
IS66SB381213
Water at 13' bgs

4.0
4.0

4.0
4.0

4.0
4.0

2.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-38

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/21/10 12:15 END : 9/21/10 17:00

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland

SHEET     1    OF    1

SOIL DESCRIPTION

SOIL BORING LOG

386329
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Silt
0.0-3.0' - 10YR 8/3, very pale brown, dry, soft, little fine
to medium grain sand

3.0-4.0' - no recovery

Clay
4.0-5.5' - 5YR 6/6, reddish yellow, dry to moist, very
stiff, some fine to medium grain sand, little silt

Clay
5.5-7.0' - 5YR 6/6, reddish yellow, dry to moist, very
stiff, some fine grain sand, and 10YR 7/1 light gray silt
and fine grain sand inclusions

7.0-8.0' - no recovery

Clay
8.0-9.0' - Same as 5.5-7.0

Sand
9.0-10.0' - 5YR 5/8, yellow-red, moist, loose, fine to
medium grain sand, little silt and clay
10.0-12.0' - no recovery

Sand
12.0-13.0' - Same as 9.0-10.0

Sand and Clay
13.0-15.0' - 5YR 6/3, light reddish brown, wet, firm, fine
to medium grain sand

15.0-16.0' - no recovery

Bottom of Boring at 16.0 ft below ground surface

4.0

8.0

12.0

4.0

8.0

12.0

16.0

0

0

0

0

Surface Soil Sample:
IS66SS390001

Subsurface Soil Sample:
IS66SB391213
Water at 13' bgs

3.0
4.0

3.0
4.0

2.0
4.0

3.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-39

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/28/10 10:00 END : 9/28/10 11:30

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland

SHEET     1    OF    1

SOIL DESCRIPTION

SOIL BORING LOG

386329
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Silt
0.0-1.0' - 10YR 4/3, brown, dry, soft, some fine to
medium grain sand and fine to coarse subangular
gravel
Ash material
1.0-3.0' - 10YR 2/1, black, dry, loose, ash material

3.0-4.0' - no recovery

Ash material
4.0-5.0' - Same as 1.0-3.0

Silt
5.0-6.0' - 10YR 7/4, very pale brown, dry, firm, some
fine to medium grain sand
Sand
6.0-7.0' - 10YR 5/8, yellowish brown, moist, firm, fine to
medium grain sand, little silt and clay
7.0-8.0' - no recovery

Sand
8.0-10.0' - Same as 6.0-7.0

Sand
10.0-11.0' - Same as 8.0-10.0 except moist to wet, soft

Clay
11.0-12.0' - 10YR 7/1, light gray, with common fine
distinct mottling (10YR 5/8 yellow brown), moist, stiff,
little fine to medium grain sand
Bottom of Boring at 12.0 ft below ground surface

4.0

8.0

4.0

8.0

12.0

0

0

0

Surface Soil Sample:
IS66SS400001

Native Soil

Subsurface Soil Sample:
IS66SB400910
Water at 10' bgs

3.0
4.0

3.0
4.0

4.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-40

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/30/10 08:30 END : 9/30/10 09:40

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland

SHEET     1    OF    1

SOIL DESCRIPTION

SOIL BORING LOG

386329
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Silt
0.0-1.0' - 10YR 6/4, light yellowish brown, moist, firm,
some fine to medium grain sand and clay
Concrete and Wood debris
1.0-3.0'

3.0-4.0' - no recovery

Clay
4.0-6.0' - 10YR 6/6, brown-yellow, moist, stiff, fine to
coarse grain sand and fine to coarse subrounded
gravel, little silt

Fill material
6.0-7.5' - 10YR 3/1, very dark gray, moist, soft, some
fine to medium grain sand and wood and burn debris

Silt
7.5-8.0' - Same as 6.0-7.5 except wet
Bottom of Boring at 8.0 ft below ground surface

4.04.0

8.0

0

0
6.2

Surface Soil Sample:
IS66SS410001

creosote odor
Subsurface Soil Sample:
IS66SB410607
Water at 7' bgs

3.0
4.0

4.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

DP-41

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/30/10 14:00 END : 9/30/10 14:45

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland

SHEET     1    OF    1

SOIL DESCRIPTION

SOIL BORING LOG

386329
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Silt and Sand
0.0-0.5' - 10YR 5/4, yellowish brown, moist to wet, soft,
fine grain sand
Silt and Sand
0.5-2.0' - 10YR 5/1, gray, wet, very loose, fine to
medium grain sand, little clay and organic material
2.0-4.0' - no recovery

Silt and Sand
4.0-4.5' - 10YR 5/4, yellowish brown, moist to wet, soft,
fine grain sand
Silt and Sand
4.5-6.0' - 10YR 5/1, gray, wet, very loose, fine to
medium grain sand, little clay and organic material
6.0-8.0' - no recovery

Sand and Clay
8.0-9.0' - 10YR 5/8, yellow brown, wet, loose, fine to
medium grain sand and little fine to medium gravel
Clay and Sand
9.0-10.0' - 10YR 7/2, light gray, with common fine
distinct mottling (10YR 5/8 yellow brown), moist to wet,
soft
Clay
10.0-11.0' - 10YR 7/1, light gray, moist, soft, trace fine
sand
11.0-12.0' - no recovery

Bottom of Boring at 12.0 ft below ground surface

4.0

8.0

4.0

8.0

12.0

0

0

0

2.0
4.0

2.0
4.0

3.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

GB-01

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/24/10 08:00 END : 9/24/10 09:00

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland

SHEET     1    OF    1

SOIL DESCRIPTION

SOIL BORING LOG

386329
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Silt
0.0-0.5' - 10YR 5/3, brown, dry, soft, trace fine grain
sand
Silt and Sand
0.5-3.0' - 10YR 7/6, yellow, dry, soft, fine to medium
grain sand

3.0-4.0' - no recovery

Silt and Sand
4.0-6.0' - Same as 0.5-3.0

Silt and Sand
6.0-7.0' - 10YR 7/3, very pale brown, with common fine
distinct mottling (5YR 4/6 yellowish red), dry to moist,
firm, fine to medium grain sand, some clay
7.0-8.0' - no recovery

Clay
8.0-11.0' - 10YR 7/3, very pale brown, with common
fine distinct mottling (5YR 4/6 yellow red), dry to moist,
soft, little silt and fine grain sand

11.0-12.0' - no recovery

Clay
12.0-12.5' - Same as 8.0-11.0
Clay and Sand
12.5-14.0' - 10YR 5/4, yellow brown, moist, soft, fine to
medium grain sand

Clay and Sand
14.0-15.0' - 5YR 4/6, yellow red, moist, firm, fine to
medium grain sand, some fine to medium grain sand
inclusions (10YR 8/2 very pale brown)
15.0-16.0' - no recovery

Bottom of Boring at 16.0 ft below ground surface

4.0

8.0

12.0

4.0

8.0

12.0

16.0

0

0

0

0

3.0
4.0

3.0
4.0

3.0
4.0

3.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

GB-02

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/23/10 12:30 END : 9/23/10 13:10

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland

SHEET     1    OF    1

SOIL DESCRIPTION

SOIL BORING LOG

386329
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Silt and Sand
0.0-2.0' - dark yellowish brown, dry, loose, fine to coarse
grain sand, some medium to coarse subangular gravel

2.0-4.0' - no recovery

Silt and organic matter
4.0-6.0' - 10YR 4/1, dark gray, wet, very soft, some fine
to coarse grain sand

6.0-8.0' - no recovery

Silt and organic matter
8.0-9.0' - Same as 4.0-6.0
9.0-12.0' - no recovery

Silt and organic matter
12.0-13.0' - Same as 8.0-9.0
13.0-16.0' - no recovery

Silt and organic matter
16.0-17.0' - Same as 12.0-13.0
Clay and Sand
17.0-18.0' - 10YR 6/1, gray, wet, soft, fine to coarse
grain sand
Sand and Gravel
18.0-19.0' - 10YR 6/1, gray, wet, firm, fine to coarse
grain sand, fine to medium subrounded gravel
19.0-20.0' - no recovery
Sand and Gravel
20.0-22.0' - Same as 18.0-19.0

22.0-24.0' - no recovery

Bottom of Boring at 24.0 ft below ground surface

4.0

8.0

12.0

16.0

20.0

4.0

8.0

12.0

16.0

20.0

24.0

0

0

0

0

0

0

Water at 7' bgs

Native soil at 17' bgs

2.0
4.0

2.0
4.0

1.0
4.0

1.0
4.0

3.0
4.0

2.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

GB-03

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/21/10 09:00 END : 9/21/10 10:00

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland

SHEET     1    OF    1

SOIL DESCRIPTION

SOIL BORING LOG
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Silt and Clay
0.0-2.0' - 10YR 6/6, brownish yellow, dry, stiff, some
fine to medium grain sand

2.0-4.0' - no recovery

Silt and Clay
4.0-6.0' - 10YR 8/4, very pale brown, dry, stiff, trace fine
grain sand

6.0-8.0' - no recovery

Silt and wood/ rubble (Fill material)
8.0-8.5' - 10YR 8/4, dark gray, wet, very soft, little fine to
medium grain sand
8.5-12.0' - no recovery

Silt and wood/rubble (Fill material)
12.0-13.0' - Same as 8.0-8.5 except more wood and
concrete debris
13.0-16.0' - no recovery

Clay and Sand
16.0-17.0' - 10YR 4/1, dark gray, wet, soft
17.0-20.0' - no recovery

Clay and Sand
20.0-21.0' - Same as 16.0-17.0
Sand
21.0-23.0' - 10YR 6/1, gray, wet, medium stiff, fine to
medium grain sand, little clay

23.0-24.0' - no recovery

Bottom of Boring at 24.0 ft below ground surface

4.0

8.0

12.0

16.0

20.0

4.0

8.0

12.0

16.0

20.0

24.0

0

0

0.2

0.4

0

0

Water at 8' bgs

2.0
4.0

2.0
4.0

0.5
4.0

1.0
4.0

1.0
4.0

3.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

GB-04

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/21/10 10:00 END : 9/21/10 11:00

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland

SHEET     1    OF    1

SOIL DESCRIPTION

SOIL BORING LOG

386329
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Silt
0.0-1.0' - 10YR 8/3, very pale brown, dry, soft, little fine
to medium grain sand
Silt
1.0-3.0' - 10YR 7/6, yellow, dry, dense, little fine to
medium grain sand

3.0-4.0' - no recovery

Sand and Clay
4.0-8.0' - 5YR 6/8, reddish yellow, dry to moist, stiff, fine
to medium grain sand, some 5YR 7/1 light gray fine to
medium sand and clay

Sand and Clay
8.0-12.0' - Same as 4.0-8.0

Clay
12.0-13.0' - 5YR 6/8, reddish yellow, moist, stiff, little
fine grain sand
Clay
13.0-15.0' - 5YR 7/6, reddish yellow, with common fine
distinct mottling (5YR 7/1 light gray), moist to wet, stiff,
trace fine grain sand

Clay
15.0-16.0' - 2.5YR 4/8, red, moist to wet, firm

Bottom of Boring at 16.0 ft below ground surface

4.0

8.0

12.0

4.0

8.0

12.0

16.0

0

0

0

0

Water at 13' bgs

3.0
4.0

4.0
4.0

3.0
4.0

4.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

GB-05

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/28/10 13:15 END : 9/28/10 14:15

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland

SHEET     1    OF    1

SOIL DESCRIPTION

SOIL BORING LOG

386329
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Silt
0.0-3.0' - 10YR 7/6, yellow, dry, loose, some fine to
medium grain sand

3.0-4.0' - no recovery

Silt
4.0-5.0' - Same as 0.0-3.0

Clay and Sand
5.0-8.0' - 10YR 6/8, brownish yellow, with common fine
distinct mottling (10YR 7/1 light gray), dry to moist,
dense, fine to medium grain sand, little silt

Clay and Sand
8.0-9.0' - Same as 4.0-5.0

Clay
9.0-12.0' - 10YR 7/1, light gray, with common fine
distinct mottling (10YR 5/8 yellowish brown), moist, stiff,
little fine grain sand

Bottom of Boring at 12.0 ft below ground surface

4.0

8.0

4.0

8.0

12.0

0

0

0

3.0
4.0

4.0
4.0

4.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

GB-06

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/29/10 10:30 END : 9/29/10 11:00

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland
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Silt
0.0-3.0' - 10YR 6/6, brownish yellow, dry, stiff, some
fine to coarse grain sand, little coarse subrounded
gravel

3.0-4.0' - no recovery

Silt
4.0-5.0' - Same as 0.0-3.0
Silt and Sand
5.0-6.0' - 10YR 3/4, dark yellowish brown, dry, medium
stiff, fine to coarse grain sand, some fine to coarse
subrounded gravel
6.0-8.0' - no recovery

Silt and Sand
8.0-9.0' - Same as 5.0-6.0
Silt
9.0-10.0' - 10YR 3/1, very dark gray, moist, firm, some
fine to coarse grain sand and concrete rubble
Silt
10.0-11.0' - 10YR 3/1, very dark gray, moist, soft, trace
fine grain sand and wood debris (likely railroad ties
since creosote odor)
11.0-12.0' - no recovery
Silt
12.0-16.0' - Same as 10.0-11.0

Silt
16.0-17.0' - Same as 12.0-16.0 except wet
17.0-20.0' - no recovery

Silt
20.0-20.5' - Same as 16.0-17.0
Clay
20.5-22.0' - 10YR 6/2, light brownish gray, moist, soft
Peat
22.0-23.0' - 10YR 2/2, very dark brown, moist, soft
23.0-24.0' - no recovery

Bottom of Boring at 24.0 ft below ground surface

4.0

8.0

12.0

16.0

20.0

4.0

8.0

12.0

16.0

20.0

24.0

0

0

0.2

0.4
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0

Water at 20' bgs
Native soil

3.0
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2.0
4.0

3.0
4.0

4.0
4.0

1.0
4.0

3.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

GB-07

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/20/10 17:15 END : 9/20/10 18:30

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger

D
E

P
TH

 B
E

LO
W

S
U

R
FA

C
E

 A
N

D
E

LE
V

A
TI

O
N

 (f
t)

PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland
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Silt
0.0-2.0' - 10YR 7/6, yellow, dry, loose, little fine to
medium grain sand

2.0-4.0' - no recovery

Silt
4.0-5.0' - Same as 0.0-2.0 except wet

Silt and Sand
5.0-6.0' - 10YR 5/1, gray, wet, soft, fine to medium grain
sand, some clay
6.0-8.0' - no recovery

Clay
8.0-10.0' - 10YR 6/2, light brown clay, wet, soft, some
fine to medium grain sand, also same organic matter

10.0-12.0' - no recovery

Clay
12.0-14.0' - Same as 8.0-10.0

Clay and Silt
14.0-15.0' - 10YR 3/1, very dark gray, moist, firm, little
fine to medium grain sand
Sand
15.0-16.0' - 10YR 6/1, gray, wet, loose, fine to medium
grain sand, little silt and clay
Clay
16.0-17.0' - 10YR 6/1, gray, moist to wet, soft, trace fine
grain sand
Bottom of Boring at 17.0 ft below ground surface

4.0

8.0

12.0

16.0

4.0

8.0

12.0

16.0

17.0

0

0
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0

0

Debris/Bottlecap found in sample

2.0
4.0

2.0
4.0

2.0
4.0

4.0
4.0

1.0
1.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

GB-08

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/22/10 15:30 END : 9/22/10 16:30

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland
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Silt
0.0-0.5' - 10YR 3/3, very dark brown, dry to moist, soft,
organic matter
Silt
0.5-3.0' - 10YR 8/3, very pale brown, dry, soft, little fine
to medium grain sand

3.0-4.0' - no recovery

Silt and Sand
4.0-8.0' - 10YR 8/4, very pale brown, dry to moist, stiff,
fine to medium grain sand, some 10YR 6/8 brownish
yellow fine to medium grain sand, little clay

Sand
8.0-10.0' - 5YR 4/3, reddish brown, wet, soft, fine to
medim grain sand, some clay

Sand
10.0-11.0' - 10YR 5/8, yellow red, moist, soft, fine to
medium grain sand, some clay
11.0-12.0' - no recovery

Bottom of Boring at 12.0 ft below ground surface

4.0

8.0

4.0

8.0

12.0

0

0

0

Water at 8' bgs

3.5
4.0

4.0
4.0

3.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

GB-09

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/27/10 14:10 END : 9/27/10 14:45

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland
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Ash material
0.0-3.0' - 10YR 2/1, Black, dry, loose

Silt
3.0-4.0' - 10YR 8/6, yellow, dry, loose, trace fine grain
sand
Silt
4.0-5.0' - Same as 3.0-4.0

Sand and Silt
5.0-6.0' - 5YR 5/4, reddish brown, wet, soft, fine to
medium grain sand, little clay
Sand and Clay
6.0-7.0' - 5YR 4/6, yellowish red, moist to wet, medium
dense, fine to medium grain sand, little silt
7.0-8.0'

Sand and Clay
8.0-8.5' - Same as 6.0-7.0 except no recovery
Clay
8.5-10.0' - 5YR 6/3, light reddish brown, with common
fine distinct mottling (5YR 7/1 light gray), moist to wet,
stiff, little fine grain sand
Sand
10.0-11.0' - 5YR 7/1, light gray, wet, soft, fine to coarse
grain sand, little clay
11.0-12.0' - no recovery

Bottom of Boring at 12.0 ft below ground surface
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8.0

4.0

8.0

12.0

0

0

0

4.0
4.0

3.0
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PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

GB-10

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/27/10 13:00 END : 9/27/10 14:00

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland
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Ash material
0.0-1.0' - 10YR 3/1, very dark gray, dry, loose

1.0-4.0' - no recovery

Ash material
4.0-6.0' - Same as 0.0-1.0

6.0-8.0' - no recovery

Ash material
8.0-9.0' - Same as 4.0-6.0 except moist

Sand
9.0-11.0' - 10YR 6/6, brown yellow, wet, loose, fine to
coarse grain sand, little silt

11.0-12.0' - no recovery

Sand
12.0-15.0' - Same as 9.0-10.0

Clay
15.0-16.0' - 10YR 7/1, light gray, wet, soft, some fine to
medium grain sand
Bottom of Boring at 16.0 ft below ground surface

4.0

8.0

12.0

4.0

8.0

12.0

16.0

0

0

0

0

1.0
4.0

2.0
4.0

3.0
4.0

4.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

GB-11

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/22/10 16:30 END : 9/22/10 17:00

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland
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Silt and Clay
0.0-3.0' - 7.5YR 5/8, strong brown, with common fine
distinct mottling (7.5 YR 7/1 light gray, dry, hard, little
find grain sand

3.0-4.0' - no recovery

Clay
4.0-8.0' - 7.5YR 7/1, light gray, dry, hard, some silt and
fine grain sand

Clay
8.0-9.0' - 7.5YR 5/6, strong brown, with common fine
distinct mottling (7.5YR 7/1 light gray), dry, hard, little
silt and fine grain sand
Sand
9.0-10.0' - 5YR 5/8, yellow-red, moist, medium stiff, fine
to medium grain sand, little clay
Sand
10.0-12.0' - 5YR 5/4, reddish brown, wet, medium stiff,
fine to medium grain sand, some clay

Bottom of Boring at 12.0 ft below ground surface
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PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

GB-12

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/21/10 11:30 END : 9/21/10 12:15

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland
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Silt
0.0-1.0' - 10YR 7/8, yellow, dry, hard, some fine to
medium grain sand and fine to coarse subrounded
gravel
Silt and Sand
1.0-2.0' - 10YR 4/1, dark gray, moist, firm, fine to
medium grain sand, little fine to coarse subrounded
gravel, organic matter
2.0-4.0' - no recovery
Silt and Sand
4.0-6.0' - Same as 1.0-2.0

6.0-8.0' - no recovery

Silt and Sand
8.0-10.0' - Same as 4.0-6.0

10.0-12.0' - no recovery

Sand
12.0-14.0' - 10YR 4/1, dark gray, wet, loose, fine to
coarse grain sand, some silt

14.0-16.0' - no recovery

Sand
16.0-17.0' - Same as 12.0-14.0
Sand
17.0-20.0' - Same as 16.0-17.0 except no recovery

Clay and Sand
20.0-21.0' - 10YR 6/1, gray, fine to medium grain sand
21.0-24.0'

Bottom of Boring at 24.0 ft below ground surface
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Water at 8' bgs
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PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

GB-14

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/21/10 17:30 END : 9/21/10 18:00

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland
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Silt
0.0-1.0' - 10YR 4/3, brown, dry, soft, little fine to
medium grain sand
Sand
1.0-3.0' - 5YR 4/6, yellowish red, moist, soft, fine to
medium grain sand, sme silt and clay

3.0-4.0' - no recovery

Sand
4.0-5.0' - 5YR 6/6, reddish yellow, wet, very soft, fine to
medium grain sand, little clay
Sand and Clay
5.0-7.5' - 5YR 6/6, reddish yellow, moist to wet, very
soft, fine to mediun grain sand

Clay
7.5-8.0' - 5YR 6/1, gray, moist, firm, little fine grain sand
Bottom of Boring at 8.0 ft below ground surface

4.04.0

8.0

0

0

Water at 4' bgs

3.0
4.0

3.0
4.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

GB-15

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/28/10 11:30 END : 9/28/10 13:15

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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Appendix B 
Monitoring Well Diagrams 



Silt and Sand
0.0-3.0' - 10YR 6/8, brown yellow, dry, firm, fine to
medium grain sand

3.0-4.0' - no recovery

Sand
4.0-7.0' - 10YR 5/8, yellow brown, with common fine
distinct mottling (10YR 6/2 light brown gray, dry, firm,
fine to medium grain sand, some clay, little silt

7.0-8.0' - no recovery

Clay
8.0-10.0' - 10YR 5/8, yellow brown, with common fine
distinct mottling (10YR 6/2 light brown gray), moist, soft,
some fine to medium grain sand, trace silt

Sand
10.0-11.0' - 10YR 7/6, yellow, wet, loose, fine to
medium grain sand, some clay
11.0-12.0' - no recovery

Sand
12.0-14.0' - Same as 10.0-11.0

Sand
14.0-16.0' - 10YR 6/1, gray, wet, loose, fine to medium
grain sand, some clay

Sand
16.0-19.0' - Same as 14.0-16.0

19.0-20.0' - no recovery

Bottom of Boring at 20.0 ft below ground surface

4.0

8.0

12.0

16.0

4.0
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12.0

16.0

20.0

3.0
4.0

3.0
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4.0
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3.0
4.0

Grout

2" PVC

Bentonite
Seal

2" PVC
with 0.010"
slots

Sand

0

0

0

0

0

Water at 10' bgs
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PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

MW-01

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/22/10 10:00 END : 9/22/10 12:30

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland



Silt
0.0-1.0' - 10YR 5/3, brown, dry, loose, little fine to
medium grain sand and medium to coarse subrounded
gravel
Silt and Gravel
1.0-2.0' - 10YR 6/3, pale brown, dry, loose, medium to
coarse subrounded gravel, little fine to medium grain
sand
2.0-4.0' - no recovery

Silt and Gravel
4.0-5.0' - Same as 1.0-2.0

Fill material
5.0-7.0' - concrete, rubble/wood

7.0-8.0' - no recovery

Silt
8.0-9.0' - 10YR 3/3, dark brown, dry to moist, medium
dense, little fine to medium subrounded gravel and fine
to medium grain sand
9.0-12.0' - no recovery

Clay and Sand
12.0-13.0' - 10YR 5/1, gray, moist, soft, fine to medium
grain sand
Sand
13.0-14.0' - 10YR 5/8, brown-yellow, moist to wet, soft,
fine to coarse grain sand, some clay
14.0-16.0' - no recovery

Sand
16.0-17.0' - Same as 13.0-14.0

Sand
17.0-19.0' - 10YR 6/1, gray, wet, loose, fine to coarse
grain sand, little clay

19.0-20.0' - no recovery

Bottom of Boring at 20.0 ft below ground surface
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PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

MW-02

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/10/10 08:00 END : 9/10/10 13:00

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland



Silt and Sand
0.0-3.0' - 10YR 6/6, brownish yellow, dry, dense, fine to
coarse grain sand, trace fine subrounded gravel

3.0-4.0' - no recovery

Silt and Sand
4.0-5.5' - Same as 0.0-3.0

Sand and Silt
5.5-8.0' - 10YR 5/3, brown, dry, medium dense, fine to
coarse grain sand, some coarse subangular gravel and
wood

Sand and Silt
8.0-9.0' - Same as 5.5-8.0

Clay and Sand
9.0-11.0' - 10YR 3/1, very dark gray, moist to wet, soft,
fine to medium grain sand, little silt

11.0-12.0' - no recovery

Clay and Sand (Fill material)
12.0-14.0' - Same as 9.0-11.0 except strong creosote
odor, wood pieces (rubble/wood)

14.0-16.0' - no recovery

Clay and Sand
16.0-17.0' - Same as 12.0-14.0

Clay
17.0-19.0' - 10YR 5/2, grayish brown, dry to moist, firm,
little silt, trace sand

19.0-20.0' - no recovery

Bottom of Boring at 20.0 ft below ground surface
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2" PVC
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with 0.010"
slots

Sand

0

0

0

15.3

50

Water at 11' bgs

Native soil
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PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

MW-03

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/20/10 14:30 END : 9/20/10 17:00

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland



Topsoil
0.0-0.25' - dark brown, dry
Silty Clay
0.25-4.0' - brown becoming grayish brown, dry, stiff, low
plasticity

Silty Clay
4.0-6.0' - Same as 0.25-4.0

Silty Clay with sand
6.0-7.0' - strong brown, dry, fine grained, low plasticity
Silty Clay with sand
7.0-8.0' - Same as 6.0-7.0
Silty Clay with sand
8.0-10.0' - Same as 7.0-8.0 except with decreasing
amount of sand

10.0-12.0' - no recovery

Silty Clay
12.0-14.5' - strong brown, moist, low plasticity, trace
fine grain sand

Silty Clay
14.5-16.0' - Same as 12.0-14.5 except dark gray

Silty Clay with sand
16.0-20.0' - strong brown, moist, stiff, fine grained, low
plasticity

Silty Clay with sand
20.0-24.0' - Same as 16.0-20.0 except wet from 22-23'
bgs, soft from 22-23' bgs, otherwise stiff

Bottom of Boring at 24.0 ft below ground surface
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Grout

2" PVC

Bentonite
Seal

#2 Sand

PVC with
0.010"
slots

Drillers encounter
refusal at 3' bgs.
Offset 3' to the east
and try again.
Drillers encounter
refusal at 9' bgs.
Offset 30' north
from original
location due to
overhead
powerlines.
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PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

MW-04

LOGGER : A. Bogdanski/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/8/10 07:30 END : 9/8/10 16:00

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland



Ash material
0.0-3.0' - 10YR 5/1, gray, dry, loose

3.0-4.0' - no recovery

Ash material
4.0-8.0' - Same as 0.0-3.0

Ash material
8.0-9.0' - Same as 4.0-8.0
Clay
9.0-11.5' - 10YR 6/3, pale brown, with common fine
distinct mottling (10YR 6/8 brown-yellow), dry to moist,
firm
Clay
11.5-12.0' - 10YR 6/3, brown-yellow, dry, firm
Sand and Clay
12.0-13.0' - 10YR 6/1 and 10YR 6/8, gray and
brown-yellow, moist to wet, soft, fine to medium grain
sand
13.0-16.0' - no recovery
Sand and Clay
16.0-19.0' - Same as 12.0-13.0

Clay
19.0-20.0' - 10YR 6/1, gray, with common fine distinct
mottling (10YR 5/6 yellow-brown), moist to wet, stiff,
trace fine grain sand
Clay
20.0-23.0' - Same as 19.0-20.0 except wet
23.0-24.0' - no recovery

Clay
24.0-26.0' - Same as 20.0-23.0 except little fine grain
sand
26.0-28.0' - no recovery

Clay
28.0-29.5' - Same as 24.0-26.0
Clay
29.5-31.0' - 10YR 4/1, dark gray, moist to wet, firm
31.0-32.0' - no recovery

Clay
32.0-33.5' - yellow-brown, moist to wet, soft, trace fine
grain sand
Clay
33.5-35.0' - 10YR 6/1, gray, dry to moist, firm
35.0-36.0' - no recovery
Bottom of Boring at 36.0 ft below ground surface
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PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc.

LOCATION : Site 66

ELEVATION :

MW-05

LOGGER : C. Reed/WDC

BORING NUMBER:

WATER LEVELS : --- START : 9/9/10 08:00 END : 9/9/10 13:30

DRILLING METHOD AND EQUIPMENT : Direct Push/Hollow-Stem Auger
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PROJECT : Turkey Run Disposal Area RI, NSFIH, Indian Head, Maryland



 

 

Appendix C 
Civil Surveying Report 



WELL # NORTH EAST SLEEVE ELEV. GROUND ELEV.
MW01 329309.66 1256031.96 33.31 30.46
MW02 329403.42 1255646.62 18.97 16.41
MW03 328876.35 1255727.84 22.48 19.68
MW04 328493.76 1255904.02 14.95 11.94
MW05 328475.58 1256098.95 14.98 12.20

     
POINT NORTH EAST   
ASH04 329129.03 1255638.21
ASH05 328956.50 1255574.18
ASH06 328740.23 1255740.77
ASH07 329113.41 1255613.87
ASH08 328911.89 1255609.10
ASH09 328662.50 1255846.02
DP22 330007.37 1255691.16
DP23 329901.51 1255801.15
DP24 329794.47 1255552.70
DP25 329699.99 1255646.34
DP26 329717.82 1255890.44
DP27 329567.48 1255764.73
DP28 329505.16 1255525.83
DP29 329450.11 1255905.84
DP30 329314.92 1256035.00
DP31 329170.24 1255488.39
DP32 329113.94 1255868.27
DP33 329031.30 1255478.48
DP34 328884.15 1255496.71
DP35 328881.79 1256077.10
DP36 328813.40 1256148.37
DP37 328795.29 1255631.04
DP38 328663.14 1256225.39
DP39 328609.16 1255779.34
DP40 328541.89 1256109.20
DP41 328497.42 1255927.51
GB01 329593.24 1255638.98
GB02 329470.29 1255572.10
GB03 329186.92 1255624.03
GB04 329053.90 1255657.12
GB05 329012.65 1255522.10
GB06 329075.89 1255833.07
GB07 328944.77 1255703.00
GB08 328877.36 1255641.20
GB09 328826.36 1256078.62
GB10 328803.18 1256009.20
GB11 328763.91 1255714.47
GB12 328658.85 1256159.30
GB14 328592.80 1255951.63
GB15 328641.83 1255860.00
SD06 329620.76 1255592.02
SDO7 329468.16 1255659.05
SD08 329373.97 1255579.97
SD09 329116.19 1255575.35
SD10 328892.77 1255636.49
SD11 328698.63 1255834.62
SD12 328067.51 1255805.92
SD13 327988.57 1255885.92
SD14 327838.68 1255934.19
SD15 327754.96 1256036.55
SO42 328986.14 1255658.45
SO43 328868.99 1255723.93
SO44 328846.07 1255891.51
SO45 328772.95 1255896.55

DATUM: 
Horizontal: NAD83(CORS96/EPOCH 2002) Maryland State Plane (U.S. Feet) 
Vertical: NAVD88 (U.S. Feet) - Based on CORS96/2002 and Geoid 2009

Survey of monitoring wells, soil borings, and sediment sample locations
Navy Clean 1000 CTO-JU04 Indian Head Site 66 Turkey Run Disposal Area
Indian Head, MD

PROJECT: 



 

 

Appendix D 
Monitoring Well Completion Reports 













 

 

Appendix E 
Laboratory Data Validation Report 
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 Indian Head  
CTO JU04 
Site 66 Turkey Run 

Memo 
To:  Indian Head CTO JU04 Site 66 Turkey Run Project Team 

From:  Hillary Ott/Anita Dodson 

Date:  6/17/2011 

Re:  Site 66 Sample ID Update Action 

The purpose of this memo is to document the sample ID changes for Indian Head, 
CTO-JU04 Site 66 Turkey Run. 

The sampler’s table in the project instructions provided incorrect sample IDs that did not 
match the approved UFP-SAP.  As a result, the sample IDs on the Form 1s in both the Lab 
Report and Data Validation Report were reported with the incorrect sample IDs.   

The attached crosswalk table has been created and identifies the changes that have been 
made to the samples IDs so that they reflect the correct sample IDs that are provided in the 
approved UFP-SAP.  This memo, along with the crosswalk table, will be attached to the 
laboratory data packages as well as the applicable data validation report. 

. 



Station ID Incorrect Sample IDs Correct Sample IDs

IS66DP22 IS66DP220001 IS66SS220001

IS66DP22 IS66DP22P0001 IS66SS22P0001
IS66DP23 IS66DP230001 IS66SS230001
IS66DP24 IS66DP240001 IS66SS240001
IS66DP25 IS66DP250001 IS66SS250001
IS66DP26 IS66DP260001 IS66SS260001
IS66DP27 IS66DP270001 IS66SS270001
IS66DP28 IS66DP280001 IS66SS280001
IS66DP29 IS66DP290001 IS66SS290001
IS66DP30 IS66DP300001 IS66SS300001
IS66DP31 IS66DP310001 IS66SS310001
IS66DP32 IS66DP320001 IS66SS320001
IS66DP32 IS66DP32P0001 IS66SS32P0001
IS66DP33 IS66DP330001 IS66SS330001
IS66DP34 IS66DP340001 IS66SS340001
IS66DP35 IS66DP350001 IS66SS350001
IS66DP35 IS66DP350001MS IS66SS350001MS
IS66DP35 IS66DP350001SD IS66SS350001SD
IS66DP36 IS66DP360001 IS66SS360001
IS66DP37 IS66DP370001 IS66SS370001
IS66DP38 IS66DP380001 IS66SS380001
IS66DP38 IS66DP380001-01 IS66SS380001-01
IS66DP39 IS66DP390001 IS66SS390001
IS66DP40 IS66DP400001 IS66SS400001
IS66DP41 IS66DP410001 IS66SS410001
IS66SO42 IS66SO420001 IS66SS420001
IS66SO42 IS66SO42P0001 IS66SS42P0001
IS66SO43 IS66SO430001 IS66SS430001
IS66SO44 IS66SO440001 IS66SS440001

IS66SO45 IS66SO450001 IS66SS450001

IS66DP22 IS66DP221112 IS66SB221112

IS66DP22 IS66DP22P1112 IS66SB22P1112
IS66DP23 IS66DP231516 IS66SB231516
IS66DP24 IS66DP240708 IS66SB240708
IS66DP25 IS66DP251011 IS66SB251011
IS66DP26 IS66DP260708 IS66SB260708
IS66DP27 IS66DP270910 IS66SB270910
IS66DP28 IS66DP280607 IS66SB280607
IS66DP29 IS66DP291617 IS66SB291617
IS66DP30 IS66DP300910 IS66SB300910
IS66DP31 IS66DP311415 IS66SB311415
IS66DP32 IS66DP320809 IS66SB320809
IS66DP32 IS66DP32P0809 IS66SB32P0809
IS66DP33 IS66DP331415 IS66SB331415
IS66DP34 IS66DP340809 IS66SB340809
IS66DP35 IS66DP351415 IS66SB351415
IS66DP35 IS66DP351415MS IS66SB351415MS
IS66DP35 IS66DP351415SD IS66SB351415SD
IS66DP36 IS66DP360809 IS66SB360809
IS66DP37 IS66DP371314 IS66SB371314
IS66DP38 IS66DP381213 IS66SB381213
IS66DP38 IS66DP381213-01 IS66SB381213-01
IS66DP39 IS66DP391213 IS66SB391213
IS66DP40 IS66DP400910 IS66SB400910

IS66DP41 IS66DP410607 IS66SB410607

IS66MW01 IS66MW010910 IS66GW010910

IS66MW02 IS66MW020910 IS66GW020910
IS66MW03 IS66MW030910 IS66GW030910
IS66MW03 IS66MW03P0910 IS66GW03P0910
IS66MW04 IS66MW040910 IS66GW040910

IS66MW05 IS66MW050910 IS66GW050910

Surface Soil Samples

Subsurface Soil Samples

Monitoring Well Samples



M E M O R A N D U M   
 

Data Validation Summary 

Indian Head CTO-JU04 

 
TO: Anita Dodson/VBO 

FROM: Tiffany McGlynn/GNV 

CC: Herb Kelly/GNV 

DATE: December 28th, 2010 

 

Introduction 

The following data validation report discusses the data validation process and findings for 
Katahdin Analytical Services SDG JU04-1. 

Samples were analyzed using the following analytical methods: 

 SW6010/6020 Metals  

 SW7470A/7471A Mercury 

 SW8081A Pesticides 

 SW8082 PCBs 

 SW8260C Volatiles 

 SW8270C and 8270C SIM Semivolatiles 

 SW8330 Explosives 

 9012 Cyanide 



 

The samples included in this SDG are listed in the table below. 

 

Sample Name 
Lab Sample 

ID 

IS66DP380001  SD5842‐001 

IS66DP381213  SD5842‐002 

IS66FB092210  SD5842‐003 

IS66EB092210  SD5842‐004 

IS66DP300001  SD5842‐005 

IS66DP300910  SD5842‐006 

IS66AH07  SD5842‐007 

IS66AH08  SD5842‐008 

IS66AH09  SD5842‐009 

IS66EB02‐092110  SD5842‐010 

IS66EB01‐092110  SD5842‐011 

IS66S0420001  SD5842‐013 

IS66S042P0001  SD5842‐014 

IS66S0430001  SD5842‐015 

IS66S0440001  SD5842‐016 

IS66S0450001  SD5842‐017 

IS66DP380001‐01  SD5842‐18 

IS66DP381213‐01  SD5842‐19 

IS66AH04  SD5842‐020 

IS66AH04P  SD5842‐021 

IS66AH05  SD5842‐022 

IS66AH06  SD5842‐023 

 
 
The original Sample IDs as submitted to the laboratory were incorrect.  A cross-reference table 
with the correct Sample IDs is provided at the end of this report. 

 

Data Evaluation 

Data was evaluated in accordance with the analytical methods and with the criteria found in the 
following guidance documents: National Functional Guidelines for Superfund Organic 
Methods Data Review (EPA 2008), National Functional Guidelines for Inorganic Methods Data 
Review (EPA 2004), Region III Modifications for Organic Data Review (EPA 1994), and Region 
III Modifications for Inorganic Data Review (EPA 1993), as applicable. The samples were 
evaluated based on the following criteria: 

 



 Data Completeness 

 Technical Holding Times 

 Initial/Continuing Calibrations 

 Blanks 

 Internal Standards 

 Serial Dilutions 

 Dual Column Confirmation 

 Laboratory Control Samples 

 Matrix Spike  Recoveries 

 Surrogate Recoveries 

 Field Duplicate Precision 

 Identification/Quantitation 

 Reporting Limits 

 

Overall Evaluation of Data/Potential Usability Issues 

Specific details regarding qualification of the data are addressed in the sections below. If an 
issue is not addressed there were no actions required based on unmet quality criteria. When 
more than one qualifier is associated with a compound/analyte, the validator has chosen 
the qualifier that best indicates possible bias in the results and qualified these data 
accordingly.  

Data that has been qualified are summarized in Attachment 1.  

Attachment 2 lists the specific non-conformance issues, such as the %Difference, Relative 
Percent Differences (RPD) and recoveries for data in this SDG. 

 

Data Completeness 

The SDG was received complete and intact. Resubmissions were not required.  

 

Technical Holding Times 

According to the chain of custody records, sampling was performed on 9/21/10 and 
9/22/10. Samples were received at the laboratory on 9/23/10. All sample preparation 
analysis was performed within holding time requirements.  

 



Calibration 

Initial and continuing calibration were outside of criteria for the compounds listed below. 
Affected data are summarized in Attachment 1. 

 

 

Sample ID  Compound 

IS66DP380001  Benzaldehyde 

IS66EB01‐092110  Benzaldehyde 

IS66EB01‐092110  2,4,6‐Trichlorophenol 

IS66EB01‐092110  2,4‐Dinitrophenol 

IS66S0420001  Benzaldehyde 

IS66S042P0001  Benzaldehyde 

IS66S0430001  Benzaldehyde 

IS66S0440001  Benzaldehyde 

IS66S0450001  Benzaldehyde 

IS66DP380001‐01  Acetone 

IS66DP381213‐01  Acetone 

IS66DP381213  Benzaldehyde 

IS66FB092210  2,4,6‐Trichlorophenol 

IS66FB092210  2,4‐Dinitrophenol 

IS66EB092210  2,4,6‐Trichlorophenol 

IS66EB092210  2,4‐Dinitrophenol 

IS66DP300001  Benzaldehyde 

IS66DP300910  Benzaldehyde 

 

 

 

Blanks 

Various compounds in methods 6020, 6010B, 8260B, and 8270C SIM were detected in field 
blanks, method blanks, and calibration blanks as indicated below. Affected data are 
summarized in Attachment 1. 

  

Blank ID   Compound  Conc.  Units 
Action 
Level  Units 

8260 ‐ VOC 

WG82585 – MB – 
9/24 

Carbon 
Disulfide  1.4  ug/L  7.0 ug/Kg 

WG82627 – MB –  Carbon  1.5  ug/L  7.5 ug/Kg 



Blank ID   Compound  Conc.  Units 
Action 
Level  Units 

9/27  Disulfide 

8270 SIM 

WG82508‐1 – MB – 
9/24  BEHP  0.82  ug/L  8.2 ug/L 

WG82584‐1 – MB – 
9/27  BEHP  150  ug/kg  1500 ug/Kg 

WG82584‐1 – MB – 
9/27 

Dimethyl 
phthalate  1.6  ug/kg  16 ug/Kg 

Metals – 6010/6020 ‐ Waters 

PBWAI24ICW0 ‐ PB  Aluminum  15.66  ug/L  78.3 ug/L 

PBWAI24ICW0 ‐ PB  Barium  0.677  ug/L  3.385 ug/L 

PBWAI24ICW0 ‐ PB  Calcium  86.26  ug/L  431.3 ug/L 

PBWAI24ICW0 ‐ PB  Copper  1.88  ug/L  9.4 ug/L 

PBWAI24ICW0 ‐ PB  Iron  31.3  ug/L  156.5 ug/L 

PBWAI24ICW0 ‐ PB  Magnesium 38.85  ug/L  194.3 ug/L 

PBWAI24ICW0 ‐ PB  Manganese  1.597  ug/L  7.99 ug/L 

PBWAI24ICW0 ‐ PB  Zinc  1.797  ug/L  8.99 ug/L 

PBWAI24IMW0 ‐ PB  Chromium  1.322  ug/L  6.61 ug/L 

PBWAI24IMW0 ‐ PB  Vanadium  0.748  ug/L  3.74 ug/L 

CCB 100410 1449  Cadmium  0.01  ug/L  0.05 ug/L 

CCB 100410 1449  Thallium  0.01  ug/L  0.05 ug/L 

CCB 092410 1740  Sodium  53.91  ug/L  270 ug/L 

CCB 092410 1830  Lead  1.38  ug/L  157 ug/L 

CCB 092410 1830  Nickel  0.7  ug/L  3.5 ug/L 

Metals – 6010/6020 ‐ Soils 

ISSEB01‐092110 (soil)  Arsenic  1.4  ug/L  0.7 mg/Kg 

ISSEB01‐092210 (soil)  Arsenic  0.92  ug/L  0.46 mg/Kg 

Cadmium  0.07  ug/L  0.035 mg/Kg 

Cobalt  0.07  ug/L  0.035 mg/Kg 

ISSEB02‐092110 (ash)  Arsenic  1.5  ug/L  0.75 mg/Kg 

ISSFB092210  Arsenic  1.8  ug/L  0.9 mg/Kg 

Cadmium  0.1  ug/L  0.05 mg/Kg 

PBSAI29IMS0  Arsenic  0.178  mg/Kg 0.89 mg/Kg 

PBSAI29IMS0  Chromium  0.212  mg/Kg 1.06 mg/Kg 

PBSAI29IMS0  Vanadium  0.131  mg/Kg .655 mg/Kg 

PBSAI29ICS0  Calcium  6.48  mg/Kg 32.4 mg/Kg 

CCB 093010 1448  Aluminum  19.19  ug/L  9.6 mg/Kg 

CCB 093010 1448  Beryllium  0.3  ug/L  0.15 mg/Kg 



Blank ID   Compound  Conc.  Units 
Action 
Level  Units 

CCB 093010 1448  Cadmium  0.36  ug/L  .18 mg/Kg 

CCB 093010 1448  Iron  12.69  ug/L  6.345 mg/Kg 

CCB 093010 1731  Lead  2.0  ug/L  1.0 mg/Kg 

CCB 093010 1448  Magnesium 10.45  ug/L  5.225 mg/Kg 

CCB 093010 1448  Manganese  2.27  ug/L  1.135 mg/Kg 

CCB 093010 1354  Nickel  0.73  ug/L  .365 mg/Kg 

CCB 093010 1300  Sodium  17.61  ug/L  8.81 mg/Kg 

CCB 100410 1449  Thallium  0.01  ug/L  0.005 mg/Kg 

CCB 093010 1300  Zinc  1.97  ug/L  0.985 mg/Kg 

 

 

 

 

Lab Control Sample/Lab Control Duplicate 

Dimethyl phthalate and bis(2-Chloroethyl-ether) were qualified due to low recoveries in the 
LCS/LCSD.  Affected data are summarized in Attachment 1.  

 

Matrix Spike/Spike Duplicate 

Manganese, Antimony and Mercury were qualified due to low recoveries in the MS/MSD. 
Affected data are summarized in Attachment 1. 

 

Surrogates 

Surrogates for the samples listed below exhibited recoveries below the lower control limits 
for methods 8081A and 8082 and 8260B. Affected data are summarized in Attachment 1. 
 
 

Sample ID 

IS66S0420001 

IS66S0420001 

IS66S042P0001 

IS66S042P0001 

IS66S0430001 

IS66S0430001 

IS66S0440001 

IS66S0440001 

IS66S0450001 



IS66S0450001 

IS66S0450001 

IS66DP380001 

IS66DP380001 

IS66DP381213 

IS66DP300001 

IS66DP300001 

IS66DP300910 

IS66DP300910 

 
 
 

Field Duplicate Precision 
Precision was not met for various compounds in the metals for samples IS66S0420001 and 
IS66042P0001. Affected data are summarized in Attachment 1. 
 
 
Internal Standards 
Internal standard D12-Perylene was low for the samples below. The compounds below were 
affected by the low internal standard and are summarized in Attachment 1. 
 
 

Sample ID  Compound 

IS66S042P0001  Benzo(b)Fluoranthene 

IS66S042P0001  Benzo(k)fluoranthene 

IS66S042P0001  Benzo(a)pyrene 

IS66S042P0001  Dibenz(a,h)anthracene 

IS66S042P0001  Benzo(g,h,i)perylene 

IS66S0430001  Benzo(b)Fluoranthene 

IS66S0430001  Benzo(k)fluoranthene 

IS66S0430001  Benzo(a)pyrene 

IS66S0430001  Dibenz(a,h)anthracene 

IS66S0430001  Benzo(g,h,i)perylene 

IS66DP300001  Benzo(b)Fluoranthene 

IS66DP300001  Benzo(k)fluoranthene 

IS66DP300001  Benzo(a)pyrene 

IS66DP300001  Dibenz(a,h)anthracene 

IS66DP300001  Benzo(g,h,i)perylene 

 
 
 

Serial Dilution 
Zinc and Lead were qualified for sample IS66AH07 due to serial dilution <10%. Affected 
data are summarized in Attachment 1. 



 
Other Quality Control Issues 
From the Case Narrative – “All of the soil samples had concentrations of Tetrachloroethene 
above the MDL.  Upon investigation, Katahdin found that the freezer blank stored in the 
freezer at the same time as these samples had a Tetrachloroethene concentration of 15 
ug/kg.  Upon further investigation, Katahdin discovered that another client’s sample which 
was also stored in the same freezer had an extremely high concentration of 
Tetrachloroethene.  It is believed that this sample is the source of contamination.  The 
sample was removed from the storage freezer and the subsequent freezer storage blank had 
no detection of Tetrachloroethene above the MDL.”  Therefore, qualify all detected 
Tetrachloroethene results as “J-OT”.   
   
Re-extractions and Dilutions 
All qualified data are summarized in Attachment 1 except for those excluded for re-
extractions and dilutions. 
 

 

Conclusion 

These data, as qualified, are available to be evaluated by the project team for use in decision-
making purposes. 
 

 

 

Please do not hesitate to contact us about this validation report.  

 

Sincerely,  

 

 

Tiffany McGlynn 



Qualification Flags 

Exclude More appropriate data exist for this analyte. 
R Data were rejected for use. 

UL 
Analyte not detected, quantitation limit is potentially biased 
low. 

UJ Analyte not detected, estimated quantitation limit. 
U Analyte not detected. 

B 
Not detected substantially above the level reported in 
laboratory or field blanks. 

L Analyte present, estimated value potentially biased low. 
K Analyte present, estimated value potentially biased high. 

N 
Analyte identification presumptive; no second column analysis 
performed or GC/MS tentative identification. 

J Analyte present, estimated value. 

NJ 

Analysis indicates the presence of an analyte that was 
"tentatively identified" and the associated value represents its 
approximate concentration. 

None 
Placeholder for calculating quality control issues that do not 
require flagging. 

= 
Analyte was detected at a concentration greater than the 
quantitation limit. 



Qualifier Code Reference 

Value Description 

%SOL High Moisture content 

2C 
Second Column – Poor Dual Column 
Reproducibility 

2S 
Second Source – Bad reproducibility between 
tandem detectors 

BD 
Blank Spike/Blank Spike 
Duplicate(LCS/LCSD) Precision 

BRL Below Reporting Limit 

BSH Blank Spike/LCS – High Recovery 

BSL Blank Spike/LCS – Low Recovery 

CC Continuing Calibration 

CCH 
Continuing Calibration Verification – High 
Recovery 

CCL 
Continuing Calibration Verification – Low 
Recovery 

DL Redundant Result – due to Dilution 

EBL Equipment Blank Contamination 

EMPC Estimated Possible Maximum Concentration 

ESH Extraction Standard - High Recovery 

ESL Extraction Standard - Low Recovery 

FBL Field Blank Contamination 

FD Field Duplicate 

HT Holding Time 

ICB 
Initial Calibration – Bad Linearity or Curve 
Function 

ICH 
Initial Calibration – High Relative Response 
Factors 

ICL 
Initial Calibration – Low Relative Response 
Factors 

ISH Internal Standard – High Recovery 

ISL Internal Standard – Low Recovery 

LD Lab Duplicate Reproducibility 

LR Concentration Exceeds Linear Range 

MBL Method Blank Contamination 

MDP Matrix Spike/Matrix Spike Duplicate Precision 

MI Matrix interference obscuring the raw data 

MSH 
Matrix Spike and/or Matrix Spike Duplicate – 
High Recovery 

MSL 
Matrix Spike and/or Matrix Spike Duplicate – 
Low Recovery 

OT Other 

PD Pesticide Degradation 



Value Description 

RE 
Redundant Result - due to Reanalysis or Re-
extraction 

SD Serial Dilution Reproducibility 

SSH Spiked Surrogate – High Recovery 

SSL Spiked Surrogate – Low Recovery 

TBL Trip Blank Contamination 

TN Tune  



 

Sample ID Cross-Reference Table 

Station ID Incorrect Sample IDs Correct Sample IDs 
Surface Soil Samples 

IS66DP22 IS66DP220001 IS66SS220001 

IS66DP22 IS66DP22P0001 IS66SS22P0001 

IS66DP23 IS66DP230001 IS66SS230001 

IS66DP24 IS66DP240001 IS66SS240001 

IS66DP25 IS66DP250001 IS66SS250001 

IS66DP26 IS66DP260001 IS66SS260001 

IS66DP27 IS66DP270001 IS66SS270001 

IS66DP28 IS66DP280001 IS66SS280001 

IS66DP29 IS66DP290001 IS66SS290001 

IS66DP30 IS66DP300001 IS66SS300001 

IS66DP31 IS66DP310001 IS66SS310001 

IS66DP32 IS66DP320001 IS66SS320001 

IS66DP32 IS66DP32P0001 IS66SS32P0001 

IS66DP33 IS66DP330001 IS66SS330001 

IS66DP34 IS66DP340001 IS66SS340001 

IS66DP35 IS66DP350001 IS66SS350001 

IS66DP35 IS66DP350001MS IS66SS350001MS 

IS66DP35 IS66DP350001SD IS66SS350001SD 

IS66DP36 IS66DP360001 IS66SS360001 

IS66DP37 IS66DP370001 IS66SS370001 

IS66DP38 IS66DP380001 IS66SS380001 

IS66DP38 IS66DP380001-01 IS66SS380001-01 
IS66DP39 IS66DP390001 IS66SS390001 

IS66DP40 IS66DP400001 IS66SS400001 

IS66DP41 IS66DP410001 IS66SS410001 

IS66SO42 IS66SO420001 IS66SS420001 

IS66SO42 IS66SO42P0001 IS66SS42P0001 

IS66SO43 IS66SO430001 IS66SS430001 

IS66SO44 IS66SO440001 IS66SS440001 

IS66SO45 IS66SO450001 IS66SS450001 

Subsurface Soil Samples 

IS66DP22 IS66DP221112 IS66SB221112 

IS66DP22 IS66DP22P1112 IS66SB22P1112 

IS66DP23 IS66DP231516 IS66SB231516 

IS66DP24 IS66DP240708 IS66SB240708 

IS66DP25 IS66DP251011 IS66SB251011 

IS66DP26 IS66DP260708 IS66SB260708 



Station ID Incorrect Sample IDs Correct Sample IDs 
IS66DP27 IS66DP270910 IS66SB270910 

IS66DP28 IS66DP280607 IS66SB280607 

IS66DP29 IS66DP291617 IS66SB291617 

IS66DP30 IS66DP300910 IS66SB300910 

IS66DP31 IS66DP311415 IS66SB311415 

IS66DP32 IS66DP320809 IS66SB320809 

IS66DP32 IS66DP32P0809 IS66SB32P0809 

IS66DP33 IS66DP331415 IS66SB331415 

IS66DP34 IS66DP340809 IS66SB340809 

IS66DP35 IS66DP351415 IS66SB351415 

IS66DP35 IS66DP351415MS IS66SB351415MS 

IS66DP35 IS66DP351415SD IS66SB351415SD 

IS66DP36 IS66DP360809 IS66SB360809 

IS66DP37 IS66DP371314 IS66SB371314 

IS66DP38 IS66DP381213 IS66SB381213 

IS66DP38 IS66DP381213-01 IS66SB381213-01 

IS66DP39 IS66DP391213 IS66SB391213 

IS66DP40 IS66DP400910 IS66SB400910 

IS66DP41 IS66DP410607 IS66SB410607 

Monitoring Well Samples 

IS66MW01 IS66MW010910 IS66GW010910 

IS66MW02 IS66MW020910 IS66GW020910 

IS66MW03 IS66MW030910 IS66GW030910 

IS66MW03 IS66MW03P0910 IS66GW03P0910 

IS66MW04 IS66MW040910 IS66GW040910 

IS66MW05 IS66MW050910 IS66GW050910 
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M E M O R A N D U M   
 

Data Validation Summary 

Indian Head CTO-JU04 

 
TO: Anita Dodson/VBO 

FROM: Tiffany McGlynn/GNV 

CC: Herb Kelly/GNV 

DATE: December 28th, 2010 

 

Introduction 

The following data validation report discusses the data validation process and findings for 
Columbia Analytical Services, SDG E1001027.  
 
The original Sample IDs as submitted to the laboratory were incorrect.  A cross-reference table 
with the correct sample ids is provided at the end of this report. 
 
 
Samples were analyzed using the following analytical methods: 

 SW8290 Dioxins 

 

The samples included in this SDG are listed in the table below. 

 

 

Sample Name  Lab Sample ID 

IS66AH07  E1001027‐001 

IS66AH08  E1001027‐002 

IS66AH09  E1001027‐003 

IS66DP380001  E1001027‐004 

IS66DP381213  E1001027‐005 

IS66EB02‐092110  E1001027‐006 

IS66FB092210  E1001027‐007 

IS66EB01‐092110  E1001027‐008 

IS66EB092210  E1001027‐009 



Sample Name  Lab Sample ID 

IS66DP300001  E1001027‐010 

IS66DP300910  E1001027‐011 

IS66S0420001  E1001027‐012 

IS66S042P0001  E1001027‐013 

IS66S0430001  E1001027‐014 

IS66S0440001  E1001027‐015 

IS66S0450001  E1001027‐016 

 

 

 

 

 

 

Data Evaluation 

Data was evaluated in accordance with the analytical methods and with the criteria found in the 
following guidance documents: National Functional Guidelines for Superfund Organic 
Methods Data Review (EPA 2008) and Region III Modifications for Dioxin/Furan Data 
Validation Guidance (EPA 1993), as applicable. The samples were evaluated based on the 
following criteria: 

 

 Data Completeness 

 Technical Holding Times 

 Initial/Continuing Calibrations 

 Blanks 

 Laboratory Control Samples 

 Matrix Spike  Recoveries 

 Surrogate Recoveries 

 Internal Standards 

 Window Defining Mix 

 Ion Abundance 

 Field Duplicate Precision 

 Identification/Quantitation 



 Reporting Limits 

 

 

Overall Evaluation of Data/Potential Usability Issues 

Specific details regarding qualification of the data are addressed in the sections below. If an 
issue is not addressed there were no actions required based on unmet quality criteria. When 
more than one qualifier is associated with a compound/analyte, the validator has chosen 
the qualifier that best indicates possible bias in the results and qualified these data 
accordingly.  

 

 

Data Completeness 

The SDG was received complete and intact. Resubmissions were not required.  

 

Technical Holding Times 
According to the chain of custody records, sampling was performed on 9/21/10 and 
9/22/10. Samples were received at the laboratory on 9/23/10. All sample preparation 
analysis was performed within holding time. 
 
EMPC (Estimated Maximum Possible Concentration) 

The compounds listed below are those in which the ion ratio were outside criteria by 25% 
difference or greater. These compounds were qualified “X” as estimated, with a 
qualification code of “EMPC”. 

 

Sample ID  Compound 

IS66AH07  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin 

IS66AH07  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66AH07  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66AH07  1,2,3,4,7,8‐Hexachlorodibenzofuran 

IS66AH07  1,2,3,6,7,8‐Hexachlorodibenzofuran 

IS66AH08  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66AH09  2,3,7,8‐TCDD (dioxin) 

IS66AH09  2,3,4,6,7,8‐Hexachlorodibenzofuran 

IS66DP380001  2,3,7,8‐TCDD (dioxin) 

IS66DP381213  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin 

IS66DP300001  1,2,3,4,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66DP300001  1,2,3,7,8‐Pentachlorodibenzofuran 



Sample ID  Compound 

IS66DP300910  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66S0420001  1,2,3,7,8‐Pentachlorodibenzofuran 

IS66S0420001  1,2,3,6,7,8‐Hexachlorodibenzofuran 

IS66S042P0001  1,2,3,7,8,9‐Hexachlorodibenzofuran 

IS66S0430001  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin 

IS66S0430001  1,2,3,4,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66S0430001  1,2,3,6,7,8‐Hexachlorodibenzofuran 

IS66S0440001  1,2,3,4,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66S0450001  2,3,4,7,8‐Pentachlorodibenzofuran 

IS66S0450001  1,2,3,7,8,9‐Hexachlorodibenzofuran 

IS66S0450001  2,3,4,6,7,8‐Hexachlorodibenzofuran 

IS66S0450001  1,2,3,4,7,8,9‐Heptachlorodibenzofuran 

 

 

EMPCs  

The compounds listed below are those in which the ion ratio were outside criteria 
greater than 15% but less than 25% difference. These compounds were qualified “X” as 
estimated, with a qualification code of “IR15”. 

 

Sample ID  Compound 

IS66AH07  1,2,3,7,8,9‐Hexachlorodibenzofuran 

IS66AH07  Octachlorodibenzofuran 

IS66AH08  2,3,4,7,8‐Pentachlorodibenzofuran 

IS66AH09  1,2,3,4,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66AH09  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66AH09  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66DP380001  2,3,4,7,8‐Pentachlorodibenzofuran 

IS66DP381213  2,3,7,8‐TCDD (dioxin) 

IS66DP300001  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66DP300001  2,3,4,7,8‐Pentachlorodibenzofuran 

IS66DP300001  1,2,3,6,7,8‐Hexachlorodibenzofuran 

IS66DP300001  2,3,4,6,7,8‐Hexachlorodibenzofuran 

IS66DP300910  1,2,3,4,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66S0420001  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66S0420001  2,3,4,7,8‐Pentachlorodibenzofuran 

IS66S0420001  2,3,7,8‐Tetrachlorodibenzofuran 

IS66S042P0001  1,2,3,4,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66S042P0001  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66S042P0001  2,3,4,7,8‐Pentachlorodibenzofuran 



Sample ID  Compound 

IS66S0430001  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66S0430001  2,3,4,7,8‐Pentachlorodibenzofuran 

IS66S0440001  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin 

IS66S0440001  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66S0450001  1,2,3,4,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66S0450001  1,2,3,7,8‐Pentachlorodibenzofuran 

IS66S0450001  1,2,3,6,7,8‐Hexachlorodibenzofuran 

 
 

 

Blanks 

Various compounds in were detected in method blanks as indicated below. Affected data 
are summarized in Attachment 1. 

 

Blank ID   Compound  Conc. 
Action 
Level 

Method Blank  Octachlorodibenzo‐p‐dioxin  0.778  7.78

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐C13  54  270

Method Blank  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin‐C13  56  280

Method Blank  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin‐C13  61  305

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin‐C13  61  305

Method Blank  Octachlorodibenzo‐p‐dioxin‐C13  63  315

Method Blank  2,3,7,8‐Tetrachlorodibenzofuran‐C13  50  250

Method Blank  1,2,3,7,8‐Pentachlorodibenzofuran‐C13  64  320

Method Blank  1,2,3,4,7,8‐Hexachlorodibenzofuran‐C13  59  295

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzofuran‐C13  60  300

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐Cl37  74  370

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin  1.17  5.85

Method Blank  Octachlorodibenzo‐p‐dioxin  9.01  90.1

Method Blank  Total heptachlorodibenzo‐p‐dioxin  2.95  14.75

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐C13  66  330

Method Blank  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin‐C13  73  365

Method Blank  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin‐C13  59  295

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin‐C13  52  260

Method Blank  2,3,7,8‐Tetrachlorodibenzofuran‐C13  57  285

Method Blank  1,2,3,7,8‐Pentachlorodibenzofuran‐C13  70  350

Method Blank  1,2,3,4,7,8‐Hexachlorodibenzofuran‐C13  55  275

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzofuran‐C13  45  225

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐Cl37  88  440



 

 

 
Internal Standards 
Internal standards were low for the samples below. The compounds affected by the low 
internal standard are summarized in Attachment 1. 

 
Sample ID 

IS66AH09 

IS66DP380001 

IS66DP381213 

IS66DP300910 

IS66S042P0001

 
   

Linear Range 
Octachlorodibenzo-p-dioxin was outside of linear range for the samples listed below. 
Affected data are summarized in Attachment 1. 
 

Sample ID 

IS66DP300001 

IS66DP300910 

IS66S0420001 

IS66S0430001 

IS66S0440001 

IS66S0450001 

 
 
Re-extractions and Dilutions 
All qualified data are summarized in Attachment 1 except for those excluded for re-
extractions and dilutions. 
 

 

Conclusion 

These data, as qualified, are available to be evaluated by the project team for use in decision-
making purposes. 
 

Please do not hesitate to contact us about this validation report.  

 

Sincerely,  



 

 

Tiffany McGlynn 



Qualification Flags 

Exclude More appropriate data exist for this analyte. 
R Data were rejected for use. 

UL 
Analyte not detected, quantitation limit is potentially biased 
low. 

UJ Analyte not detected, estimated quantitation limit. 
U Analyte not detected. 

B 
Not detected substantially above the level reported in 
laboratory or field blanks. 

L Analyte present, estimated value potentially biased low. 
K Analyte present, estimated value potentially biased high. 

N 
Analyte identification presumptive; no second column analysis 
performed or GC/MS tentative identification. 

J Analyte present, estimated value. 

NJ 

Analysis indicates the presence of an analyte that was 
"tentatively identified" and the associated value represents its 
approximate concentration. 

None 
Placeholder for calculating quality control issues that do not 
require flagging. 

= 
Analyte was detected at a concentration greater than the 
quantitation limit. 

X Dioxins only: Estimated Maximum Possible Concentration 



Qualifier Code Reference 

Value Description 

%SOL High Moisture content 

2C 
Second Column – Poor Dual Column 
Reproducibility 

2S 
Second Source – Bad reproducibility between 
tandem detectors 

BD 
Blank Spike/Blank Spike 
Duplicate(LCS/LCSD) Precision 

BRL Below Reporting Limit 

BSH Blank Spike/LCS – High Recovery 

BSL Blank Spike/LCS – Low Recovery 

CC Continuing Calibration 

CCH 
Continuing Calibration Verification – High 
Recovery 

CCL 
Continuing Calibration Verification – Low 
Recovery 

DL Redundant Result – due to Dilution 

EBL Equipment Blank Contamination 

EMPC Estimated Possible Maximum Concentration 

ESH Extraction Standard - High Recovery 

ESL Extraction Standard - Low Recovery 

FBL Field Blank Contamination 

FD Field Duplicate 

HT Holding Time 

ICB 
Initial Calibration – Bad Linearity or Curve 
Function 

ICH 
Initial Calibration – High Relative Response 
Factors 

ICL 
Initial Calibration – Low Relative Response 
Factors 

IR15 Ion ratio exceeds +/- 15% difference 
ISH Internal Standard – High Recovery 

ISL Internal Standard – Low Recovery 

LD Lab Duplicate Reproducibility 

LR Concentration Exceeds Linear Range 

MBL Method Blank Contamination 

MDP Matrix Spike/Matrix Spike Duplicate Precision 

MI Matrix interference obscuring the raw data 

MSH 
Matrix Spike and/or Matrix Spike Duplicate – 
High Recovery 

MSL 
Matrix Spike and/or Matrix Spike Duplicate – 
Low Recovery 

OT Other 



Value Description 

PD Pesticide Degradation 

RE 
Redundant Result - due to Reanalysis or Re-
extraction 

SD Serial Dilution Reproducibility 

SSH Spiked Surrogate – High Recovery 

SSL Spiked Surrogate – Low Recovery 

TBL Trip Blank Contamination 

TN Tune  



Station ID Incorrect Sample IDs Correct Sample IDs
Surface Soil Samples 

IS66DP22 IS66DP220001 IS66SS220001 

IS66DP22 IS66DP22P0001 IS66SS22P0001 

IS66DP23 IS66DP230001 IS66SS230001 

IS66DP24 IS66DP240001 IS66SS240001 

IS66DP25 IS66DP250001 IS66SS250001 

IS66DP26 IS66DP260001 IS66SS260001 

IS66DP27 IS66DP270001 IS66SS270001 

IS66DP28 IS66DP280001 IS66SS280001 

IS66DP29 IS66DP290001 IS66SS290001 

IS66DP30 IS66DP300001 IS66SS300001 

IS66DP31 IS66DP310001 IS66SS310001 

IS66DP32 IS66DP320001 IS66SS320001 

IS66DP32 IS66DP32P0001 IS66SS32P0001 

IS66DP33 IS66DP330001 IS66SS330001 

IS66DP34 IS66DP340001 IS66SS340001 

IS66DP35 IS66DP350001 IS66SS350001 

IS66DP35 IS66DP350001MS IS66SS350001MS 

IS66DP35 IS66DP350001SD IS66SS350001SD 

IS66DP36 IS66DP360001 IS66SS360001 

IS66DP37 IS66DP370001 IS66SS370001 

IS66DP38 IS66DP380001 IS66SS380001 

IS66DP38 IS66DP380001-01 IS66SS380001-01 
IS66DP39 IS66DP390001 IS66SS390001 

IS66DP40 IS66DP400001 IS66SS400001 

IS66DP41 IS66DP410001 IS66SS410001 

IS66SO42 IS66SO420001 IS66SS420001 

IS66SO42 IS66SO42P0001 IS66SS42P0001 

IS66SO43 IS66SO430001 IS66SS430001 

IS66SO44 IS66SO440001 IS66SS440001 

IS66SO45 IS66SO450001 IS66SS450001 

Subsurface Soil Samples 

IS66DP22 IS66DP221112 IS66SB221112 

IS66DP22 IS66DP22P1112 IS66SB22P1112 

IS66DP23 IS66DP231516 IS66SB231516 

IS66DP24 IS66DP240708 IS66SB240708 

IS66DP25 IS66DP251011 IS66SB251011 

IS66DP26 IS66DP260708 IS66SB260708 

IS66DP27 IS66DP270910 IS66SB270910 

IS66DP28 IS66DP280607 IS66SB280607 

IS66DP29 IS66DP291617 IS66SB291617 



Station ID Incorrect Sample IDs Correct Sample IDs
IS66DP30 IS66DP300910 IS66SB300910 

IS66DP31 IS66DP311415 IS66SB311415 

IS66DP32 IS66DP320809 IS66SB320809 

IS66DP32 IS66DP32P0809 IS66SB32P0809 

IS66DP33 IS66DP331415 IS66SB331415 

IS66DP34 IS66DP340809 IS66SB340809 

IS66DP35 IS66DP351415 IS66SB351415 

IS66DP35 IS66DP351415MS IS66SB351415MS 

IS66DP35 IS66DP351415SD IS66SB351415SD 

IS66DP36 IS66DP360809 IS66SB360809 

IS66DP37 IS66DP371314 IS66SB371314 

IS66DP38 IS66DP381213 IS66SB381213 

IS66DP38 IS66DP381213-01 IS66SB381213-01 

IS66DP39 IS66DP391213 IS66SB391213 

IS66DP40 IS66DP400910 IS66SB400910 

IS66DP41 IS66DP410607 IS66SB410607 

Monitoring Well Samples 

IS66MW01 IS66MW010910 IS66GW010910 

IS66MW02 IS66MW020910 IS66GW020910 

IS66MW03 IS66MW030910 IS66GW030910 

IS66MW03 IS66MW03P0910 IS66GW03P0910 

IS66MW04 IS66MW040910 IS66GW040910 

IS66MW05 IS66MW050910 IS66GW050910 

 



Clitnt: 
j'rojtc t: 

Si mple Matri);: 

S.mple "'amt: 

Lab Codt: 

Anllytical Mtthod: 
Prep Metbod: 
Sample Amount ' 

Dala Filt Na mt: 

ICAl Date: 

Analyle "'a m~ 

2.3.7.8-TC OO 

1.2.3.7.8·PeCDD 
1.2.3.4,7.8·HxCDD 
1.2,3,6.7.8-I-bCDD 

1.2.3.7 .8.9·H.~CDD 

1.2.3.4.6.7.8-HpCOD 

acDD 

2.3.7.8-TC OF 

1.2.3.7.8-PeCDF 
2.3.4.7.8·PeCDF 

1.2.3.4.7.8·HxCDF 
1.2.3.6.7.8·HxCDF 
1.2.3.7.8.9-HxCDF 

2.3.4 .6,7.8·HxCDF 
1.2.3 .4.6.7.8-HpCDF 
1.2.3.4.7.8.9-HpCDF 

OCDr 

Total Tetm·Dioxins 
Total Penta-Dioxins 

TOlal Hexa·Dioxins 
Total Hepta-Dioxins 

Total Tetra·Furans 
Total Pcnta-Furans 

TOlal Hexa·Furans 
TOlal Hepta.Furans 

Pn1l\~d 10113110 17- 01 

COL V1UBIA A!\'AL'TICAL SERVICES, .NC. 

C H2M Hill 

Indian Head - Sile 661386329 
Soil 

I S66AH~.I.i,) 
ElOOI 02V 

Anal )1~ Report 

Stn'ict RtqutSt: ElOOI027 
Date Colltcttd: 9/211101205 

Ditt Rt ctind: 912311 0 

Units: nglKg 

Basis: Dry 
Percent Solids: 76. 7 

Pol~' cblorinllttd Dibtnzodioxins and Polychlorina ted Dibtn7.orur1lns by HRGCnlRMS 

8290 Dalt A nalyzed: 10/411 01447 

Melhod Datt Extracted: 9127/ 10 
10.2S7g Instrument Namt: E-H RMS-02 

GC Column: OB-5 

P209692 81anl;. Filt /lia mt: P209650 

08/01/08 Cill Ver. File !\'amt: P209688 

Dilution 
Rtsult Q EOL MRL RRT Flctor 

NO U ;tfV O.OSJ I 1.27 

0.0639 pC-/: 1(, 0.0208 3. 18 .10 1.000 

NO U t~ 0.0458 3. 18 

0.18.4 )ti/ ft,.. 0.0402 3. 18 0.68 1.000 

0.164 ~tJ' 0.0439 3. 18 1.76 1.008 

4.16 B 0.0856 3.18 0 .92 1.000 

89.2 B 0.1 18 6.36 0.86 1.000 

~.#-- o1 3.07 .K": 0.0784 1.27 0. 70 1.001 

0.911 J ~ 0.0290 3.18 1.48 1.000 

0.476 ~t,~ 'j,v 0.02117 3.18 1.41 1.024 

0.-129 ~ ~ 0.0 103 3.18 0.92 1.000 

o. '" lJ( -/-! -I' 0.00979 3.18 1.62 1.003 

0.0398 )t..-J! 0.0129 3.18 1.46 1.036 

0.128 J 0.0110 3.18 1.30 1.017 

0.8·" ~,~ 0.0505 3.18 1.15 1.000 
NO U ;1- 0.0684 3. 18 

1.82 ~'I' 0.0589 6.36 0.75 1.004 

0.8·" 0.0531 1.27 0.73 

0.436 0.Q208 3. 18 1.52 

1.11 0.0-402 3.18 1.22 
9~1 0.0856 3.18 1.08 

18.2 0.0784 1.27 0.75 

6.12 0.0287 3.1 8 1.56 

1.13 0.00979 3. 18 1.14 

1.90 0.0505 3. 18 L IS 

ron" IA 

\~.now:!'lS .... I\ .... '~t6)f(l(ll1:Qi.jl; .pI 17 of975 

TWD 12/20/2010

hkelly1
Cross-Out

hkelly1
Cross-Out



Client: 

Projut: 

Samplco ~t.tri J:: 

Sample Namco: 

Lab Cod co: 

Ana lytical Method : 

Prcop Mcothod: 

Sa mple Amolln t: 

Dala File Namco: 

ICAl Da te: 

Anal~,tco Name 

2.3.7.8-rCDF 

La"I~d Compollnd$ 

13C-2.3.7.8-TCDF 

37CI-23. 7 .8-TCDD 

Pnnl<d 10113/]0 17 .0 1 

C H2M Hill 

COLUMBIA ANA L ) 'TICAL SERnCES. INc' 

A naly .. &\'! Report 

Indian Head - Site 661386329 

Soil 

IS66AH07 

EI 00 1027-00l 

Scn'iee Request: E I 001027 

DlI tco Coll cocted : 91211101205 

Da tf Reeeiycd : 9/23110 

Units: nglKg 
8 u is: Dry 

I' ercco nt Solids: 76.7 

Polyehlorinatcod Dibconzodio:dns and Polyehlorios tfd Dibenzoru nlns b~' IIRGCIlI RMS 

8290 
Method 
IO.157g 

U137847 

12117/07 

Result 

2,)8 

Spikc 
Cone.(pg) 

1000 

800 

Q EDL 

0.278 

Cone. 

Found (p&) 

430.603 

722 .009 

\IRl 

1.27 

·!.R« Q 

43 

90 

I., 

Ra tio RRT 

1.001 

Da tco A naIYT.cd: 10/4/ 10 1448 

Date EJ:tractfli: 9/27/ 10 
In ,..lru m co nl Naml': E-I IRMS.(l 1 

GC Column: 0 13-225 
Blank File' l'Oamco: U137838 

Cal Vcor. Fill' Namco: U137837 

Dilulion 
j.-aetor 

Control Jon 
Limi ts Ratio RRT 

40-1 35 0.8 1 1.061 

40-1 35 NA 0.988 

\ 1"1\ow:&atI • .,.~Q(lOI1iQi>i\ 'PI 

Fonn l A 

20 of 975 1(l.OOOOI Sm1 , .. 00 

TWD 12/20/2010



Cl ient: 
Project: 
S. mple M.t rix: 

S.mple N.me: 
L. b Code: 

COLUMBIA ANA LYTICAL SERVICES, INC. 

CH2M Jlill 
Indian Ilead - Sile 66/386329 

Soil 

IS66AH07 
£ I 00 I 027-00 I 

Analytl6fi Repon 

Sen 'ite Request: ElOOI027 
D.te Co lleeled: 9/211101205 

Date Receind : 9123/ 10 

Units: PeTeem 
B.sis: Dry 

Percent Solids: 76.7 

Polyehlorin. ttd Dibenzodioxins and Polyeb lorin.led Diben:;wfurans b~' HRGCfl IR\ IS 

Anal~· tic. l l\1 el hod : 8290 
Prep Method: Method 
SlI m"l. Amounl : 10.2578 

Da ll Fil t Name: 1'209692 

ICAlD. te: 08101 /08 

Spike Con(. 
I ... belfd Compouilds Con(.(pg) Found (pt) 

13C-2,3. 7 ,8-TCo D 1000 527.438 
13C-I.2.3. 7 .B-PeCOo 1000 656.386 
13C-1 .2,3.6. 7 .B-HxCDD 2500 1366.583 
13C-1.2.3.4.6.7.8-HpCOD 2500 1431.736 
13C-OCDD '000 2201.705 

I Je-2.3,7.8-TCOI' '000 442.681 
13C- I.2.3. 7.8-1' <:C OI 1000 655.371 
1Je- I.2.3.4.7.8-1·l;.;e DI' 2500 1224.479 
13C- I.2.3.4 .6.7.8-HpCDF 2500 \252.142 

37CI·2.3.7.8-TCOO 800 614.08 1 

Prinlcd 10113/10 17 01 

\ Jnno..1\SuorllT ... '~~Olil"6~i~ "" 

V. Rtf 

53 

66 
55 
57 

44 

44 

66 

" ,0 

77 

F<>nn IA 

18 of 975 

COnlro! 
Q Limits 

40- 135 
40-1 35 
40-135 
40-1 35 
40-135 

40- 135 
40- 135 
40· 135 
40· 135 

40· 135 

Date Analyud: 10/411 0 1447 
Date Eltracled: 9127/ 10 

Instrument Name: E-HRMS-02 
GC Column : OB-5 

BI. nk File l'"amt: 1'209650 
C. I Ver. File l'iame: P209688 

'00 
R.lio RRT 

0.78 1.008 
1.57 1.179 
1.25 0.992 
1.05 1.068 
0.90 1.1 46 

0.78 0.976 
1.60 1. 139 
0.51 0.970 
0.43 1.04 5 

NA 1.009 

lo.ooool S7U7 , .. 00 

TWD 12/20/2010



Clitne: 
Proj tct: 

Samplt Matrix: 

S.mplf Namf: 

Lab Codf: 

CHlM Hi ll 

COLU MBIA ,\ NA U T ICAL SERVICES. INC 

AnalyU.!:R Report 

Indi3n Head· Site 66{386329 

Soil 

IS66MI07 
EIOO I027-001 

Sc'-"iet Rtquest: ElOOI027 
Da tt Colltcttd: 912 1/ 10 120; 

Dale Rtctil·t d: 9/23/10 

Unit.~: ng/Kg 
Basis: Dry 

Po l~'c hlorinattd Dibtnzodioxins and Pol~'c hlorin aetd Dibtnzo(untns b~' HRGCIHRt\IS 

Anlll~·tiul Mtlhod: 8290 
I' re-p Mt lhod: Method 

Ana lyle- Namt Result 

23.7.8-TCDD NO 
1.2.3.7.8-PeCDD 0.0639 
1.2.1.4.7.8- HxCDD ND 
I.D.6.7.8-HxCDO 0.184 
1.2.3.7.8.9-I-L .. CDO 0.164 

1.2.3.4.6.7.8-HpCDO 4.16 

oeDO 89.2 

2.3.7,8·TCDF 2.18 
1.2.3.7.8·PcCDF 0.911 
2.3A.7.8-l'cCDF 0.476 

1.2.3,4.7.8·HxCDF 0.429 
1.2.3.6.7.8-HxCDF 0.178 

1.2.3.7.8.9-HxCDF 0.0398 
2.3.4.6.7.8-HxCDF 0.128 
1.2.3.4.6.7.8-HpCDF 0.841 

1.2.3.4.7.8.9.HpCOF ND 
OCDF 1.82 

2005 WHO TEFs. NO = 0 

PnnlM 10113/10 11;0 1 

\Jftllo ... ~IS .... I'",' :ReIfised"" ~ rpt 

DL 

0.053 1 

0.0208 
0.0458 
0.0402 

0.0439 
0.0856 

0. 118 
0.278 

0.0290 
0.0287 

0.0103 
0.00979 
0.0129 

0.0110 
0.0505 
0.0684 

0.0389 

Total TEQ 

Dilullon 

F.ctor TEF 

0. 1 

0.1 

0.1 

0.01 
OJ)003 

0. 1 

0.Q3 
0.3 
0.1 

0.1 

0.1 

0. 1 

0.01 

0.01 
0.0003 

Fonn I" 

190f975 

T£F _ A rlju_UNI 

Conctn tration 

0.0639 

0.0184 

0.0164 
0.0416 

0.0268 
0.218 
0,0273 

0. 143 
0.0429 

0.0178 
0.00398 

0.0128 
0.00841 

0.000346 

0.642 

lG-OOOO1S1ln , ... 00 

TWD 12/20/2010



Client: 

Project: 
Sample Matrix: 

Sample i'"a me: 
L.bCode: 

COLUMBIA ANAL\TICAL SERVIO:S.INC. 

CH2M Hill 
Indian Head - Site 66/386329 

Soil 

IS66AHOs,.. n 
E looI O& 

Anal)'tl&\ Repon 

Sen'ice Request: E i00 1027 
Date C ollected: 912 111 0 1230 

I)ate Reeeind: 9/23/ 10 

l inilS: ng/Kg 

Basis: Dry 
Percent Solids: 4S.6 

Polychlorin. ted DibenzodiOJ.ins and Pol~·ehlorin.ted DibenzorUl1iIns by HRGCIIIR.\IS 

An.I)·tieal1\lethod: 8290 
Prep ;\Iethod: Method 
S.mple Amount! IO.2I3g 

D.la File ]'Ii.me: 1'209651 

ICAL D.te: 08/0 1/0S 

An.lyte Name 

l .n.S·TCDD 
1.2.3,7.S-PeCDD 

1.2.3.4. 7.8-HxCDD 
1.2.3.6.7.S-J-\xCDD 
1.2.3.7.8.9-HxCDD 

1.2.3.4.6.7.8-HpCDD 

oeDO 

2.3.7.8· TCDF 

1.2.3.7.8-PeCDF 
2.3.4,7.8·PeCDF 
1.2.3.4.7.8-I-lxCDF 

1.2.3.6.7.8-l-IxCDF 
1.2.3.7.8.9-l-lxCDF 
2.3.4.6.7.8-HxCDF 

1.2.3.4.6.7,S-HpCDF 
1.2.3.4.7.8.9-HpCDF 

OCDF 

TOlal Tetra-Dioxins 

Total Penta-Dioxins 
TOlal l-lexa-Dioxins 
Total l-iepla.Dioxins 

Total TClra-Furans 

TOlal Penta·Furons 
TOlall-lexa-Furans 
Total Hepla.Furans 

PnRI.d 10113/ 10 17.01 

\·,Jnn ..... ~\S .. rl ,nu~<liiI'OQrI:Oii'I , pt 

RHuit Q [DL MRL 

ND U 0.0780 2.01 

ND U 0.0915 5.04 

ND U '10 0.198 5.04 

2.01 J ",t' 0.155 5.04 

0.621 ;x{' 0. 187 5.04 

73J " 0.20S 5.04 
654 B 0.206 10 .1 

~-. .,-
J.76 ..e" £"; 0. 130 2.01 

1.61 J 4 .. ' 
0.625 j1$ 
0.816 

NO U 
NO U 
NO U 

630 
NO U 

8.62 

1.74 J 
NO U 
10.5 
129 

18J 
9.64 
4.65 

16.8 

0 .0420 5.04 
0.0407 5.04 
0.263 5.04 

0.248 5.04 
0.3 34 5.04 
0.2S3 5.04 
0. 170 5.04 
0.227 5.04 
0.201 10.1 

0.0780 2.01 
0.0925 5.04 

0. 155 5.04 
0.208 5.04 

0.130 2.0 1 
0.0407 5.04 

0.248 5.04 
0. 170 5.04 

Form IA 
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Date Analyzed: 1011110 1228 
Date Extracted: 9127110 

Instrument N.me: E·II RM$-04 
GC Column: DB-S 

Blank File !"i.me: P209650 

Cal Ver . File Name: P209649 

,,, 
Dilution 

Ratio RRT F.clor 

1.26 1. ... 
1.86 1.008 

1.08 1. ... 
0.89 1. ... 

0.8 1 1.001 
1.7 1 1.00 1 - I 

1.9 1 1.024 

1. 19 1. ... 

0.96 1. ... 

0. 79 1.004 

0. 75 

1.1 0 

1.05 

0.70 

J.S3 
1.20 
0.96 

10--(1(l001 Hill? ' .. 00 

TWD 12/20/2010

hkelly1
Line



Clirnt: 

Projrcl: 
Sampl~ I'btriJ:: 

Samplr Na mr: 
LabCodr: 

COLUM BIA ANALYTICA.L SE RVICES. INC. 

C II2M Hill 

Indian Head - Site 6613 86329 
Soil 

IS66AH08 
E I 00 1 027-002 

AnalYll6fi Report 

Srn 'icr Rrqul"St: E IOOI027 
Dalr Collected: 912 1/ 10 [230 

Dalr Recei\<ed: 9/2311 0 

Units: Percent 

Basis: Dry 
Percent Solids: 48.6 

Pol),chlorinated Dibenzodioxins and Polychlorinated Diben1.orurans b~' HRGCIHRMS 

Analytical Method: 8290 Datc Anall~-ud: 1011110 1228 

Prep ;\hthod: Method Date Extractl'd: 9/27/ 10 

Samplr Amount' 10.1 138 Instrument Namr: E-I IRM S...o4 
GC C olumn : 013-5 

Data Filr Namr: 1'20965 1 Bhlnk Filr lIia mr: 1'209650 

ICAl Dale: 08/0 1/0S Ca l ,orr. t-ile Name: P209649 

Spikr Conc. Conlrol I " 
i"aMlfli Compounds Conc.(pg) Found (pg) ·/.RH Q Limiu Ratio RRT 

13C-2.3.7_S-TCOO 1000 461.035 46 40· 135 0.79 I .OOS 

13C-I .2.3. 7 .S·PeCDD 1000 446.139 45 40-1 35 1.62 1, 178 

13C-I .2.3.6. 7 .S-H1<C OO 2500 1130.0S6 45 40-1 35 1.29 0.992 

13C- l .2.3.4.6.7.S-H pCDD 2500 1163.093 47 40-1 35 1.06 1.069 

13C-OCDD SOOO 2330 .669 47 40·135 0.93 1.1 47 

13C-2.3. 7.S-TCDF 1000 396.367 40 40-\ 35 0. 79 0 .977 

13C-1.2.3,7.S-PeCDF 1000 512.732 " 40· 135 1.60 1.1 3S 

13C-I .2.3.4.7.S-HxCDF 2500 1266.674 " 40· 135 0.52 0.92,! 
13C.I .2.3.4.6.7.S-HpCDF 2500 112S.233 45 40·135 0.45 1.045 

37CI·2.3.7.8·TC DD '00 531.127 67 40-135 NA 1.009 

Ponted 100 n / IO 17:0 1 Fon" IA 

\·J&fIo ... 2ISu'1' ... ~>iI1~~'pI 22 of 975 l0-0000IH.J7 , . .. (0 

TWD 12/20/2010



Client: 
J'rojccl: 
Si mple Mllrb:: 

Sa mple Nllme: 
Lab Code: 

COl.UMBIA ANAl. ' 'TICAl. SERVICES, INC. 

CH2M Hill 
Indian Ilead - Site 66/386329 
Soil 

IS66AH08 
ElooI027-002 

AnaJ )11~ Repon 

Sl'n 'ice Request: Ei 001027 
Dille Collected: 91211101 230 
Date Receh'eti: 9123/ 10 

UnilS: ngIKg 

Basis: Dry 

Pol~'cMorinated Oibenzodioxins and Pol~'ch l orina led Dibenzorurans b,· HRGC/HRMS 

Analytica l ~lethod : 8290 
Prep Method: Melhod 

Ana l~·tco !IOame Result 

2.3.7.8· TCDD NO 
1.2.3.7.8-PeCDD NO 
1.2.3.4.7,8-l-lxCDD ND 
1.2.3.6.7.8-HxCDD 2.01 
1.2.3.7.8.9-UxCOD 0.621 
1.2.3,4.6.7.8-HpCDD 7JJ 
oeDO 6~.1 

2.3.7.8·TCDF 2 . .15 
1.2.3.7,8-PeCDF 1.61 

2.3.4.7.8-PeCDF 0.625 
1.2.3.4.7.8 ·1-lxCDF 0.816 
1.2.3.6.7.8-HxCDF NO 
1.2.3.7.8.9·HxCDF NO 
2.3.4.6.7.8·HxCDF NO 
1.2.3.4.6.7.8·UpCDF 6.36 
1.2.3.4,7.8.9.HpCDF NO 
oeDF 8.62 

l OOS WHO TEFs. ND = 0 

Pnn,~d 1011311(\ 17:01 

\ Jano,,·~S ... h ... ~,e,0QItIQm\ ... 

OL 

0.0780 
0.0925 
0. 198 
0. 155 
0.187 
0.208 
0.206 
0.530 

0.0420 
0.0407 
0.263 
0.248 
0.334 
0.283 
0.170 
0.227 
0.201 

Total TEQ 

Oilnlion 
Factor TEF 

[ 

0. [ 
0. [ 

0. [ 

0.0 1 
0.0003 
0.[ 

0.03 
OJ 
0. [ 

0.[ 

0. [ 
0.[ 

0.01 
0.01 
0.0003 

Form l A 

23 of 975 

TEF - Adjusted 
Conccontnlion 

0.201 
0.062 1 
0.733 
0.196 
0.24S 
0.0483 
0.188 
0.0816 

0.0636 

0.00259 

1.82 

TWD 12/20/2010



Clitnl: 
Proj t Cl: 
Sample ~hlrix: 

S.mplt J\amt: 
Lib Codt: 

Amll~·tiu l Mdhod: 
Prtp Mtthod: 
Samp.e Amount: 

Oall Filt Nllmt: 
ICAL [)alt: 

Analytt Na mt 

2.3,7.8·TCDF 

DC·23.1.S-TeDF 

37C1-2.3.7.8-TCDD 

Pnnl.d 10/ 13/10 17:01 

COLUMBIA ANAL on'ICAl SERVICES. INC. 

CH1M Hill 
Indian Head - Sile 66/386329 
Soil 

IS66A-H08 
EIOO I027·002 

AnalYI'~ RtpOn 

Stn 'iI;t Rtquul: ElOOI017 
Date Collecud: 9f2 1/ 10 1230 
Oatt RC'Cf~i\·td: 9113/10 

l ll1its: ng/Kg 

Basi5: Dry 
Ptrctnt Solid5: 48.6 

Polychiorimtttd Dihtn7-odioxins and Pol~'chlorinattd Dihenl:orurans by HRGCIHR.\IS 

8290 
Method 
10.213g 

U137839 
121 17107 

R«ull Q 

lAS 

Spike 
Cont .(pg) 

1000 

800 

EDL MRL 

0.530 1.01 

Cone. 
Found (pg) ·1. Rec Q 

427.573 43 

616.2S I 77 

'00 
Rtt io 

0.77 

RRT 

1.000 

Dalt Analyud: 10/4/ 100940 
Dale Extracted: 9f27110 

Jn~trumenl Name: E·HRMS-OI 
GC Column : OB-215 

Blank file Name: U I37838 
Cal Ver. f ile Name: U137837 

Dilulion 
Flctor 

Control Ion 
UmiU Ral io RRT 

40- 135 0.79 1.061 

40· 135 NA 0.987 

IJoflo;. :&.",m .~r9!/ilO'1IQi>71 <pi 

f orm I A 

24 of 915 

TWD 12/20/2010



Client: 
Projtct: 
Sample Matrix: 

Sample i'Oame: 
Lab Code: 

COLUMBIA ANAl\TICAL SERVICES, INC. 

CH2M Hill 

Indian Head - Site 66/386329 

Soil 

IS66AH09 
EI001027-003 

Anal),ll6ii RtpOn 

Sen'ice RequHt: El001027 
Date Collected: 9n 1/ 10 1250 

il lite Receind: 9123/ 10 

l i nits: ng/Kg 

Basis: 01)' 

rer~ent Solids: 81.5 

Pol~'chlorinated Dibcnzodioxins and Polychlorinated Dibenzo(urans by II RGCIIIRMS 

Analytica l Method: 
Prtp Method: 
Samptt Amount: 

Data File Name: 
ICAlDlIte: 

2.3.7.8-TCDD 
1.2.3.7.S-PcCDD 
1.2.3.4.7.S-HxCDO 
1.2.3.6.7.S·HxCDD 
1.2.3.7.S.9-HxCDD 
1.2.3.4.6.7.8-HpCDD 
oeDD 

2.3.7.8-TCDF 
1.2.3.7.S·PeCOF 
2.3.4.7.8·PeCDF 
1.2.3.4.7.8-HxCDF 
1.2.3.6.7.S·HxCDF 
1.2.3.7.S.9-HxCDF 
2.3.4.6.7.8-HxCDF 
1.2.3.4.6.7.S-HpCDF 
1.2.3.4.7.S.9-HpCDF 
oeDF 

Total Tetra· Dioxins 
Total Penta-Dioxins 
Totaillexa-Dioxins 
Total Hepta-Dioxins 

Total Tetra-Furans 
Total "enUl-Furans 
Total Hexa·Furans 
Totall-iepta.Furans 

8290 
Method 
10.4258 

P209662 
08J01fOS 

l'nnl~d 10/13110 17:01 

\\J.I\ow!;s.a.-lnn.·~<lilt~"" 

~rf.! 
Rrsuit Q -¥ ~ EDl 

0.196 Ji Jf.,\CJ O.OSOI 
0.319 1 ~'Y b 0.04 18 

0.287 jI(+-1" ,!O 0.089' 

0.564 ~+~1-f- 0.0789 
0.624 ~ 0.0861 

17.2 B 0.112 

'" J' .r-I~.0"6 
24.1 I' f><dvk-.~' 
9 . .\\ 0.0218 
3.78 
3.0.\ 
.. 15 qv 

0.19' J tt' 
O ...... ;rl' 
3.11 
ND U 

8.14 

5.26 
2.06 J 
6.70 
55.7 

15' 
71.9 
10.7 

7.44 

0.02 15 
0.0927 
0.088 1 
0. 115 

0.0987 
0.0763 
0. 104 

0.0748 

0.0801 
0.0418 
0.0789 
0. 112 

0. 100 

0.02 15 
0.0881 
0.0763 

>lRL 

1.18 

2.94 
2.94 
2.94 
2.94 
2.94 
5.88 

1.18 
2.94 
2.94 
2.94 

2.94 

2.94 

2.94 

2.94 
2.94 

5.88 

1.18 

2.94 
2.9 -" 

2.94 

1.18 

2.94 
2.94 

2.94 

1'"",, LA 

25 of 975 

I" 
Ratio 

0.4 1 

1.34 
0.93 
1.48 

0.96 
1.04 
0.89 

0.74 
1.53 

US 
1.27 

1.29 

1.06 
1.70 

1.10 

0.84 

0.88 

1.71 
1.27 

1.06 

0.88 

1.50 
1.1 3 

1.10 

Date Analyud: 10/11102211 
Dlite ElI:tr:u· tHi: 9127/ 10 

Instrument Name: E-URMS-04 
GC Column: DB-5 

Blank .-ile "'ame: P209650 
Cal Ver. File Name: P209659 

Dilution 
RRT Fac::tor 

1.001 
1.001 

0.998 
1.000 
1.008 
1.000 
1.000 

1.00 1 

1.000 
1.024 

1.000 
1.003 

1.036 
1.017 
1.000 

1.004 

10--00001J711l' f~OO 

TWD 12/20/2010
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Cltrnt : 
I'rojeel: 
Slimple !\latrix: 

Sample Name: 
"abCode: 

COLUMBIA ANAL'TICAL SERVICES. INC. 

CJ-I2M Hill 
Indian Head - Site 66/386329 
Soil 

IS66AH09 
ElOOI027-003 

AnalYlIlll Report 

Sen 'ice Request: EIOOI027 
Date Collected: 912 1/10 1250 
Date Recei\'cd: 9123/ 10 

Units: Percent 
Basis: Dry 

Percent Solkb: 8 1.5 

Polychlorinated Dibenzodioxins and Pol~'cblorinated Dibcnzofurans b~' HRGCflIRl\IS 

,\nalylical l\lethod: 8290 
Prep !\let hod: Method 
Slim ple Amount: 10 425g 

Oala File i\"ame: P209662 
ICAl Date: 08/01/0S 

1...bt1Hl Compounds 

13C·2.3.7,S-TCDD 
13C-I .2.3.7.8-PeCDD 
13C- I.2.3.6.7.S-HxCDO 
13C-I .2.3.4,6.7.8-HpCOI) 
13C-OCDD 

13C-2.3. 7 .8· TCDF 
13C· I .2.3.7 .S·PeCDF 
13C- l .2.3.4.7.S-HxCDF 
13C- l.2.3.4.6. 7 .8·HpCOF 

37CI-2.3. 7 .8-Te DD 

Pn ntcd tOlI3110 11:01 

\·lnllow:lS<atl ,ms'.ReIIIisedoEi1~1I <pi 

Spike Cone. 
Conc,{p;) Found (pg.) 

1000 475.456 
1000 554.556 
2500 1166.684 
2500 1169.91 3 
5000 1886.902 

1000 425.815 
1000 526.951 
2500 1118.688 
2500 1059.578 

'00 559.955 

Date Analyzed: 10/1/ 10 2211 
Date Extracted: 9/271 10 

Instrument Name: E-HRMS-04 
GC Column: OB-5 

Blank File Name: P20%50 
Cal Ver. File Na me: P209659 

ControL 100 
·kR~( Q Limits Ratio RRT 

48 40- 135 O,SO 1.008 
55 40- 135 1.58 1.178 
47 40-1 35 1.26 0.992 

0 40-1 35 1.07 1.068 
40-135 0.90 1.1 47 

43 40-135 0.78 0.976 
53 40·1 35 1.61 1.1 38 
45 40·135 0.53 0.97 1 

" 40-135 0.44 1.045 

70 40-135 NA 1.009 

FormtA 

26of975 10-00001 HaH ,~ 00 

TWD 12/20/2010



Clitnt: 
Projtct: 
Samplt Matrix: 

Samplt Naml': 
Lab Codl': 

COLUMBIA ANAL \TI CA.L SERVICES. INC. 

CH2M Hill 

Indian Head - Sile 661386329 
Soil 

1$66AI-I09 
£ 1001027·003 

AnaIYIl81 Repon 

Srn·ir t Rtqutst: E I 00 1 027 
Datt Colltcttd: 9121110 1250 

Da tl' Reel'ind: 9123110 

l1nits: ng/"-g 

Basis: Dry 

Polychloriuled Dibcnzodioxins and I'ol~·c hlorinalrd Dibcnzofurans by IIRGCIIIRM$ 

An. lytiu l ~It'thod : 8290 

Prep Mt'thod: Mtthod 

Tlih,l;on TEF· Adjustt'd 
An.lyle Name R~u l l DL Flt'tor TEF Cont' tnlralion 

2.3.7,8·TCOD 0,1% O.OSOI 0. 196 

1.2.3.7,8-l'eCDD 0,319 O.04 IS 1 0 .3 19 
1.2.3.4.7.S·HxCDD 0,2S7 0.0899 0. 1 0.0287 

1.23.6.7.8·HxCOD 0.564 0.0789 0. 1 0.0564 

1,2.3.7.8.9·l-Ixcn o 0.624 0.0861 0.1 0.0624 

1.2.3.4.6.7.8·HpCOO 17.2 0. 112 0.01 0. 172 

oeDD 265 0.0826 0.0003 0.0795 

2.3.7.S·TCOF 16.8 0.276 0.1 1.68 
1.2.3.7.8· PeCDF 9.41 0.02 18 0.03 0.282 

2.3.4.7.8·PeCDF 3.78 0.0215 0.3 1.1 3 

1.2.3 .4.7.8-1-lxCOF 3.04 0.092 7 0. 1 0.304 
1.2.3.6. 7.8 -~lxCOF 1.15 0.0881 0. 1 0. 11 5 

1.23,7.8.9-HxCOF 0.193 0. 115 0. 1 0.01 93 

2.3.4.6.7.8·1-IxCOI' 0.463 0.0987 0. 1 0.0463 
1,2.3.4.6.7.S·HpCDF 3.11 0.0763 0.0 1 0.03 11 

1.2.3.4.7.8.9.HpCOF NO 0. 104 0,01 

oeDF 8.14 0.0748 0.0003 0.00244 

Total TEQ 4.52 

2005 WHO TEFs. ND - 0 

Prilll<d LOI13110 17:01 Fonn I" 

\'J..no~'Z..s .. 'h"" ~.etlQO"1l:Q2li'<_'"P' 27 of 975 10--0000 I S7IJ7 r ... • 00 
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Client: 
Project: 
S. mple M.tri:1:: 

S.m ple N.me: 
L.b Code: 

COLUMBIA ANAL 'iICAL SERVICES. INC. 

CH2M Hill 
Indian Head· Sile 661386329 
Soil 

IS66AII09 
EI00I027·003 

Analyt~ Rcpon 

Sen 'ice Request: EIOOI027 
Date Collected: 9/21/ 10 1250 

Dilte Re«h'rd: 9n3/ 10 

t ·nits: ng/Kg 
Bilsis: Dry 

I'ercent Solills: 81.5 

Polychlorinattd Dibenzodioxins and Polychlorinated Diben1:orurllRS by HRGcn-tRI\IS 

An. lytica l i\fethod: 
Prep Method : 
S.mple Amount: 

D.t. File ;'Iiame: 

ICA l Date: 

An.lyte Name 

1 .. ~If'd Compounds 

13C·2.3.7.8·TCDF 

37CI·2.3. 7 .8· Te OD 

Pri nted 10113110 17 01 

8290 
Method 

10.4258 

U137840 
12117/07 

\ J.no .. !\sIM1' ''''~.art~ 'l" 

Rrsult 

16.8 

Spike 
Conc.(p:) 

1000 

800 

Q [DL MRL 

0.276 1.18 

Cone. 
Found (PC) -;'R« Q 

427.368 43 

628.126 79 

Fonn IA 

28 of 975 

,., 
Ratio 

0.80 

Control 
Limits 

40·1 35 

40·135 

RRT 

1.001 

Dale AnaIJ1:ell: 
Dilte Extracted: 

10/4/101007 
9/27/ 10 

Instrument Name: E·HRMS·OI 
GC Column: 0 13·225 

BI.nk File N.me: UB7838 
Cal Ver. File ;'Iiame: U I37837 

Dilution 
.·.ctor 

'0" 
R.tto RRT 

0.79 1.061 

NA 0.988 

lo..oooot!1l 17 ' .... 00 

TWD 12/20/2010



Clitnt: 

Projtct: 
Samplt Matrix: 

Samplt Na mt: 

LabCodC': 

Anllyticall\lC'thod: 
Prtp Mt'lhod: 
Samplf Amount' 

Data .' ilf Na mC': 

ICAl Date: 

Analytt Name 

2.3.7.8-TCDD 
1.2.3.7.8-PtCDD 

1.2.3 .4.7.8-HxCDD 
1.2.3 .6.7.8-J·t;.;CDD 

1.2,3,7.8.9·HxCDD 
1.2.3 .4.6.7.8-HpCDD 

oeDD 

2.3.7.8-TCDF 
1,2.3,7.8-PtCDF 

2.3A. 7 .S·PcCDF 
1.2.3.4.7.8-HxCDF 

1.2.3.6.7.8-HxCDF 
1.2.3.7.8.9·HxCDF 

2.3.4.6.7.8·HxCDF 
1.2.3.4.6.7.8-HpCDF 
1.2.3.4.7.8.9·HpC DF 

OCDI' 

Total Tetra-Dioxins 

Total Penta-Dioxins 

Total Hexa·Dioxins 
Total l·lepta.Diox ins 

Total Tetra-Furans 

Total Pcnta-Furans 
Total Hexa-Furans 

Total Hepta-Furans 

milled 10113/10 17,QI 

COLUMBIA ANAL, ,.ICAl SERVICES. INC. 

CH2M Hill 
Indian Head - Sile 66f386329 

Soil 

IS66DP380001 
ElOO1027-Q04 

AnaJytl~ Report 

Stn 'kC'Rt quut: ElOO I027 
DateCoUected: 9{21110 1415 

Oll tt RC'cC' i"C'd : 9f23110 

Un its: nglKg 
Basis: Dry 

Pen::ent Solids: 96.1 

Polychlori natt'd Dibt'nzod ioxins and Polych lorinated Dibt'n1WrUnanS b~' H RGCflIR~IS 

8290 Dltt A nal,.ztd: 1011110 2300 
Method Dalf E).:t ract~ : 9/27f10 
10.S27g Instrurntn t I'"amf: E-H RMS-04 

GC Column: DB-S 

P209663 Blank Filf Namt': 1"209650 
0810 1/08 CII Vtr. File J\lmf: P2096S9 

IV ,,, 
Dilut ion 

Result Q r # EDL MRL Rat io RRT Factor 

0.1J9 ; K 0.0293 0.988 0.47 1.001 
0.882 J 0.0385 2,47 1.37 1.000 

1.63 4':f_:tS'VO. 140 2A7 1.43 0.998 

2.92 ~- 7 S JiJ.I23 2.47 1.42 1.000 
3.89 • ;r~[, 0.135 2.4 7 1.16 1.008 

120 P ;)'-7$1.0.378 2,47 1.07 1.000 
33" $t~_:1Sln.1J9(J8 4.94 0.89 1.000 

& rt;"l.J<.-O( 
0.8 1 1.001 0.7~ aq rt o. 341 0.988 

tU82 J ~ 0.0526 2.47 lAO 1.001 
0.3-17 $ -I! 0.0520 2.47 1.89 1.024 

1.44 / "J'.11L. 0.0772 2.47 l.10 1.000 

0.6-19 Y~. :r.s't.0.0733 2.47 1.08 1.003 
NO Jt1"1IJ~~S 0.0957 2.47 

0.619A-J". :1St 0.0822 2,47 1.1 7 1.017 

'.55 :r-;ZS(.. /-0.0716 2.47 1.00 1.000 
0.7Q4 ,y j.,:::r-' 0. 106 2.47 1.0 1 1.033 

20.8 0.1 40 4.94 0.84 1.004 

0.272 0.0293 0.988 0.80 
4. 14 0.0385 2.47 1.38 
38.5 0. 123 2.47 1.24 

J99 0.378 2.47 1.05 

4.27 0.0341 0.988 0.83 
6.11 0.0520 2.47 1.69 
14.5 0.0733 2.47 1.30 
27.2 0.0776 2.47 1.00 

Fonn IA 

\'1.n.,...·2>Su.r1,ms' lRerl'isedoil'~j\ ' f" 29 of 975 11).«)00 \ S 71137 ,~oo 
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Client: 
Proje(t: 
Sli mple Matrix: 

Sa mple Nllme: 
Lab Code: 

COLUM BIA ANAL ' 'TICAL SERVICES. INC. 

CH2M Hill 
Indian Head · Site 66/386329 
Soil 

IS66DP380001 
EIOO I027·004 

Analyt2il Report 

Seo'ke Requesl: E1001027 
Dale Collected: 912 1/ 101415 
Dale Receil'ed: 9123/ 10 

Units: Percent 
Basis: Dry 

Pen:ent Solids: 96. 1 

Poly(hlorinated Dibenzodioxins and Polychlorinated Dibenzorunns by H RGC/II Rt' IS 

Ana l ~·tka l Method: 8290 
Prep Method: Method 
Sample Amounl: 10.5278 

Data File Name: P209663 

ICAl Dale: 08/0 1/08 

t..~' fd Compounds 

13C· 2.3.7.8·TCDD 
13C·I ,2.3. 7 .S·PeCDO 
13C· l .2.3.6. 7 .8·HxCOO 
13C· l .2.3.4.6. 7 .8-HpCDD 
13C·OCOD 

13C·2.3.7.8·TCDF 
13C-I .2.3.7.8· PeCDF 
13C- I.2_3.4. 7.8-HxCDF 
13C· I.2.3.4.6.7.8-HpCOF 

37CI-2.3. 7 .8-TCDD 

f'nllled 10113/10 17 '01 

\J~"",,·2\Su.rI,m.~diltClQniQ2ojl; rpI 

Spike Conc. 
Conc.(pg) Fou nd (pg) 

1000 440.060 
1000 496.528 

"00 933.8 10 
2500 916.741 

'.00 141 3.425 

1000 393.522 
1000 494.767 
2500 883.521 
2500 831.258 

'00 510.159 

Date Anal~'Zed: 10/1/102300 

Dille Extracted: 9127/ 10 

Instrument Name: E·HRMS"(}4 
GC Column: DB·S 

Blank File Name: P209650 
C.I Vel'. File r\ame: 1'209659 

Control '00 
·kR« Q UmilJ Ratio RRT 

44 40·1 35 0.79 1.008 ,. 40· 135 1.61 1.179 
37 Y 40·1 35 1.26 0.992 
37 Y 40- 135 1.07 1.068 
28 Y 40·1 35 0.91 1.146 

39 Y 40· 135 0.78 0.977 
49 40-135 1.61 1.138 

" Y 40-\ 35 0.52 0.970 
33 Y 40· 135 0 ,44 1.045 

64 40- 135 NA 1.009 

ron" IA 

30 of975 
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Client: 
Project: 
Sample Matril: 

Samplc Na mc: 
LabCodc: 

COl.UMBIA ANAl. on'ICAL SERV ICES. INC. 

CII2M lIill 
Indian Head - Sile 66/386j29 
Soil 

IS660P380001 
EI001027-004 

Anal)12a' Report 

Scn 'icc Requtsl: El001027 
OlileCollc('ted: 912 1/ 101415 
Hate Reeeh'ed: 9123/10 

Units: ng/Kg 
Basis: Dry 

Po l~'e blorin lited Dibenzodioxins lind Po l~'chlorinated l>ibenzofurans by HRGCIliR:\IS 

Analytinl Melhod: 8290 
Prt"p Method: Method 

A n ll l~,te Name R~ult 

2,3.7.8-TCOO 0.139 
1.2.3.7.8·PcCDO 0.882 
1.2.3,4.7.8·HxCOD Ui3 
1.2.3.6.7.8·HxCDD 2.92 
1.2.3.7.S.9·HxCDD 3.89 
1.2.3.4.6.7.8-HpCOO 120 

oeoo 3350 
2.3.7.S-TC OF 0,438 
1.2,).7,S-I'cCOF 0.31:12 
2,).4.7.8-PcC OF 0.347 
1.2.3 .4.7.S-H.xCDF 1.44 
1.2.3.6.7.S-HxCOF 0.649 
1.2.3.7.S.9-HxCDF NO 
2.3.4.6.7.S-HxCDF 0.619 
1.2.3.4.6.7.8-HpCOF 9.55 
1.2.3,4,7.S,9-HpCDF 0.7lM 
OCI)F 20.8 

2005 w lm TEFs, NO = 0 

Pnnlcd 101[ 3110 n:ol 
\~nl\ow.!;S .. rl'mJ~.ut1~il. rpI 

DL 

0.0293 
0.0385 
0. 140 
0.123 
0.135 
0.378 

O.09OS 
0.167 
0.0526 
0.0520 
0.0772 
0.0733 
0.0957 
0.0822 
0.0776 
0.106 
0. 140 

Total TEQ 

Ilihuinn 
Facto r T EF 

1 

0.1 
0.1 

0.1 
0.01 
0.0003 
0.1 
0.03 
0.3 
0.1 
0.1 

0.1 
0.1 

0.01 
0.0 1 
0.0003 

!'on" I A 

31of97S 

TEF - Adjusted 
Concentnuion 

0.139 
0.882 
0. 163 
0.292 
0.389 
1.20 
1.01 
0.0438 
0.0115 
0. 104 
0.144 
0.0649 

0.06 19 
0.0955 
0.00704 
0.00624 

4.61 

I O-OOOO I ~71n '''''00 
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COLUMBIA ANAL'TICAl St.:RVIC[S.INC. 

Client: 
Project: 
Sample Matrix: 

Sample Xame: 
Lab Code: 

CH2M lIill 
Indian I lead - Site 6613863 29 
Soil 

IS66DP380001 
El OO I027-004 

Analyt~ Repon 

Sen'ice Request: EI00I 027 
Date CoUected: 9/21/ 10 14 15 
Dille Receh'ed: 9123 / 10 

Units: ngIKg 

Basis: Dry 
Pe rcent Solids: 96.1 

Polychlorinated Dibcnzodioxins and Po l~'ch loriDated DibenzofuraD5 b~' II RGC/II R~tS 

Analyt ical Method: 
" rep Method: 
S.mpl~ Amount: 

Data File Nllme: 
ICA L Date: 

Analyle Name 

2.3.7.8-TCDF 

Labeled Comp<HInds 

13C-2.3. 7 .8·TCOF 

37CI-2.3,7.8-TCDO 

8290 
Method 
10.5278 

UI3784 1 
12117107 

I'rint~ lQf U l lO 17:0 1 

\J.fIo"'!..s"'h ,,,'~,El1~.,pI 

Resull Q 

0.438 

Spike 

Conc·(PI) 

1000 

800 

EDL MRl 

0. 167 0.988 

Cone. 
Found (pg) ·~R« Q 

439.206 44 

61 1.089 76 

Fonn 1 ... 

32 of 975 

,., 
Ratio 

0.84 

RRT 

1.001 

Date Anal~-ud : 10/4/ 101 044 
Dale Extracted: 9127110 

Instrument )'o;ame: E-HRMS-O I 
GC Column: DB-215 

Blank File Name: U137838 
CIII Vcr. File Namt: U 13783 7 

Dilution 
Faclor 

Control Ion 
Limiu Ratio RRT 

40-135 0. 81 1.061 

40- 135 NA 0.988 

)(l.OO(l(I1 S7U7 , ... 00 
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Cl i~nl : 

Project : 
Sa mpl~ l\Ia lri~: 

Sa mple l'\ame: 

La b Cod~: 

Analyt ical Method : 
Prep !\I~t hod : 

Sample Amount: 

Data File l'\ame: 

ICAL Dale: 

AOI"~'tt l'\ame 

2.3.7.S·TCOO 

1.2.3.7.8·PeCOO 
1.2.3.4.7.8·HxCOD 

1.2.3.6.7.8· HxCDD 
1.2.3.7.S.9-HxCDD 
1.2.3.4.6.7.8-HpCDD 

oeDD 

2.3.7.S·TCDF 
1.2.3.7.8·PeCDF 

2.3A.7.S·PeCDF 
1.2.3.4.7.8- HxCDF 
1.2.3.6.7.8-H. ... CDF 
1.2.3.7.S.9-HxCDF 

2,3.4.6.7.8· HxCDF 
1.2.3.4.6.7.8-HpCDF 
1.2.3.4.7.8,9-H pCDF 

oeDF 

Total Tetra·Dioxins 
Total Penta· Dioxins 

Total Hexa·Oiox ins 

Total Her ta· Dioxins 

Total Tetra·Furaos 
Total Penta· Furaos 

TOlal Hexa·Furaos 
TOlal Hepta·Furans 

Pnllied IOI t3110 17;01 

C OLUM BIA ANAL''TICAL SERVICES. INC. 

C H2M Hill 
Indian Head · Si tc 66/386329 
Soil 

IS660P381 2 13 

E I00 1027·oo5 

Anal)'t~ Rcpon 

Sel"\'ke Requ~t : EIOO\027 
Date Conect~d : 9/21 / 10 1630 
Date Receh 'ed: 9123/10 

Unils: ns/Kg 

Basis: Or), 
Ptr~ent Solids: 8S.2 

Pol~'chlo rinated Diben7.0d ioxins and Polychlorinated Dibenzofu ra ns by IIRGCIHRJ\IS 

8290 
Method 
10 .294g 

P209664 
OSIO IIOS 

~" R" ",, Q 'i l< f 'fJEDL !\I RL 

o JS4 ;K ..v 0.04S3 1.1 0 
0. 15& JK 00399 2.75 
0.58-1 0.157 2.75 

1.1 2 0. 138 2.75 
1.63 0. 151 2.75 
73.6 B 0.295 2.75 

3470 ~J.~J...06" 5.5 1 

NO U O.G7 19 1.10 
NO U 0.0349 2.75 

NO U 0.0344 2.75 

NO U 0.0299 2.75 

NO U 0.0284 2. 75 

NO U 0.03 71 2.75 
NO U 0.03 1S 2.75 

NO U 0.0396 2.75 
NO U 0.0537 2.75 

NO U 0.0660 551 

26.1 0.0483 1.10 

32.6 0.0399 2.75 

'44 0.138 2.75 

400 0.295 2.75 

NO U 0.0 71 9 1.1 0 

NO U 0.0344 2.75 
0.09 17 J 0.0284 2.75 

NO U 0.0396 2.75 

fonn IA 

'"" Ratio RRT 

0.5S 1.00 1 
0.92 1.001 

1.37 0.998 
1.1 0 1.000 
1.1 6 1.008 

1.06 1.000 
0.89 1.000 

0.87 
1.57 

1.24 
1.02 

1.1 7 

[>Mle A nal~·1.e d : 

Date Extracted: 
I nSlrum~nl Name: 

GC C olum n: 
Bla nk File Na me: 

Ca l Vcr. File l\"ame: 

l>ilution 

""aclor 

10/1110 2348 
9/27110 
E·'i RMS·04 
0 8 -5 
" 209650 
1'209659 

\·~..no~~IS .. rl, ... ~.\iI'~i\ 'pi 33 of 975 IQ..OO()() IS1.n , .... oo 
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Client: 
Project: 

Sli mple !\latrix: 

Sample Name: 
La b Code: 

COLUMBIA ANAL\ T ICAL SERV ICES, INC. 

CI-I2M Hill 
Indian Hcad - Silc 661386329 

Soil 

IS66DP381 213 
EI()()1 027-005 

AnalytJ~ Repon 

Sen 'ice Request: E I()()1027 
Olite Collecud: 912 1/ 10 1630 

I)ate Recein d: 9/23/ 10 

l in its: Percent 

Basis: Dry 

Pe rcent Solids: 88.2 

Po l~'e hlorinated Dibcnzodioxins and Polyeh lorinaud Dibenzorurans by HRGC/lIRl\I S 

Anal~·tita l ,\I ethod: 8290 

Prep Method: Method 
S. mple Amount : 10.2948 

Olla File ilia me: P209664 

ICAl Dale: 0810 1/08 

l..abtlt d Compounds 

13C-2.3. 7.8-TCOO 
13C-l.23. 7 .S-PeCOO 

13C- l .2,3.6. 7 .8-HxCOO 
13C- l.2,3.4.6,7.8-J-IpCD[) 

13C-OCOD 

13C-2.3. 7.8-TCDF 
13C- I.2.3.7.8· PeCDF 

13C;,I .2.3.4. 7.8-HxCDF 
13C-I .2.3.4.6.7.8-HpCDF 

37CI-2.3. 7.8-TCDD 

Prinled 1011)110 17:01 

\~.Oow!'5IatI,m.~o!iI100:W1I.'1" 

Spike Conc. 
Conc.(pg) Found (pg) 

1000 502.342 

1000 555 .976 

2500 1407.578 

2500 134 1.879 

5000 1963.77 1 

1000 449.972 

1000 521.3 15 

2500 12 10.336 

2500 1208.028 

800 576.976 

Dil le A nal)~led: 1011 11 0 2348 

Date ExtraClcd: 9127/ 10 

Instrument Na me: E-HRMS-04 
GC Colu mn: 00-5 

Blank F ile l\"a me: P209650 

Ca l Vcr. File Name: 1'209659 

Control I " 
%R« Q Limits Ratio RRT 

50 40-135 0.80 1.008 
56 40-1 35 1.62 1.178 

56 

V 
40-135 l.25 0 .992 

54 40- 135 1.05 1.068 

39 40-135 0.92 1. 147 

45 40-1 35 0.78 0.977 

52 40-1 35 1.57 1.138 
48 40- 135 0.52 0.971 

48 40- D5 0.44 1.045 

72 40· 135 NA 1.009 

Form IA 

34 of975 10-00001 3101 , ... 00 
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Cli~n!: 

l'rojC'ct: 

Sllmpl~ l\1II!rix: 

SamplC' NamC': 

lab Cod~: 

COLUMBIA ANAl. YTICAl SERVICES, INC. 

CI12M Hill 
Indian HC'ad • Site 661386329 

Soil 

IS66DP38 1213 

ElOOI027-005 

Anal)'llaii Report 

S~n' icC' R~quC'Sc: ElOOI027 

Date Collected; 9/2 11101630 
Date RC'ceh'C'd: 9123110 

Units: nglKg 
Basis: Dry 

Pol~'chlorinal~d I)ib~nzodioxins lind Polychlorinated Dib~n7.o(urans b~' HRGCIIIRMS 

Anillytical ;\ltChod: 8290 

Prep Method: Mc!hod 

Anal~'t C' NamC' 

23,7.S·TCDD 
1.2.3.7.8-PeCDD 

1.2.l.4.7.8-HxCDD 
1.2.3.6.7.8-HxCDD 
1.2.3,7.8.9-HxCDD 

1.2.3.4.6.7,8.HpCDD 

OCDD 
2.3.7.S·TC DF 
1.2.3.7.8-PeCDF 

2.3.4.7.8-PeCDF 
1.2.3.4.7.8-HxCDF 
1.2.3.6.7.8-HxCDF 

1.2.3.7.8.9-HxCDJ.' 

2.3.4.6.7.8-Hx£DF 
1.2.3.4.6.7.8-HpCDF 
1.2.3.4.7.8,9-HpCDF 

OCDF 

2005 WHO TEFs.. ND = 0 

Pn",~d 10113110 17:0 1 

\J~n""'! ·S""hm.·~"'QO:1i:Q2.fI rpI 

Rrsulc 

O.J~ 

0.150 

0.584 
1.12 
1.63 
73.6 
J~70 

N() 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

DL 

0.0483 
0.0399 

0. 157 
0.138 
0.15 1 

0.295 
0.0655 

0.071 9 
0.0349 
0.0344 

0.0299 
0.0284 

0.0371 
0.0318 

0.0396 
0.0537 

0.0660 

Total TEQ 

Oilu!",n 

FIC'tor TEF 

0.1 

0.1 
0.1 

0.0 1 
0.0003 

0.1 
0.03 

0.3 
0. 1 
0. 1 

0.1 
0. 1 

0.0 1 
0.01 
0.0003 

Form 1 ... 

3501975 

TJ:F . AdjulOted 
Concentration 

0.354 
0. 150 
0.0584 

0. 112 

0.163 
0.736 

1.04 

2.61 

1~lntJ7( .. OO 
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Clirnt: 
Projrct: 
Samplr /\latrix: 

SJlmplr i\'amr: 
Lab Codr: 

COLUMBIA ANALYTICAL SE RVICES, INC. 

CHlM Hill 
Indian Hrad - Site 661386329 
Water 

1566E802-0921I 0 
EI001027-006 

Anal~1ical 88port 

Srl"\'kr Requrst: El 001027 
Datr Colletlrd: 91211101430 
Dalr Retth'ed: 9123/10 

Units: , giL 
Basis: NA 

Polythlorinated Dibt nzodioxins and Polychlorinated Dibrnzofurans by IIRGC/IIRMS 

A n a l~1k. 1 Method: 8290 
Prrp " Iethod: Method 

Sample Amount : 980mL 

Dat.I File [lia me: P209698 
IC.<\L Date: 08/01108 

Analylt Name 

2.3.7.8-TCOo 
1.2.3,7.8·PeCoo 
1.2.J.4.7.8-HxCOo 
1.2.3.6.7.8·l1xCOO 
1.2.3. 7.8.9·1i.~COD 
1.2.3.4.6,7.8-HpCDD 
OCOO 

2.3.1.8-TeoF 
1.2.3.7,8·" eC DF 
2.3.4.7.8-I'cCDF 
1.2.3.4. 7.8-~lxCOF 
1.2.3.6.7,8-IIxCOF 
U .3.7.8_9-lh:CDF 
2_3.4.6.7.8·I"lxCDr 
1.2.3.4.6.7.8-1-lpCoF 
1.2.3.4.7.8,9·HpCDF 
OCDr 

To\al Tctro-Dio ... ins 
Total Pl!nta-Dioxins 
Total Hl!xa-Dio.~ins 

Total Hcpta·Dio ... ins 

Total Tetra·Furans 
Total Pcnla· Furans 
TOlall·lexa·Furans 
Tolal Hepto-Furans 

(>rin' ed tl /19110 1 3 , ~~ 
Revis...-! E1Ml027 

IJnlloo.1 s .. tl, ... \llln.lI'epoIAN!i·"""IIr.p.,.-, _,pO 

Rrsult 

NO 
NO 
ND 
ND 
ND 

/'lSI.... 
ND 

3_70 

ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
NO 
ND 

NO 
NO 
NO 
NO 

NO 
NO 
ND 
ND 

Q EnL 

U 0.563 
U 0.482 
U 0.660 
U 0.588 

U / 0 .• 89 
U 0.382 
Il'lf 0.958 

U 0.717 
U 0.448 

U 0.416 
U 0.153 
U 0. 150 
U 0.2 17 
U 0. 170 
U 0.595 
U 0.782 
U 0.826 

U 0.563 
U 0.482 
U 0.588 
U 0.382 

U 0.717 
U 0.416 
U 0.150 

U 0.595 

MRL 

10.2 
15.5 
25.5 
2S.S 
25.5 
25 .5 
51.0 

10.2 
25.5 
25.5 
25 .5 
25.5 
25 .5 
25 .5 
25.5 
25.5 
51.0 

10.2 
25.5 
25.5 
25.5 

10.2 
25 .5 
15.5 
25.5 

F""" IA 
36 of975 

'00 
Ratio RRT 

1.28 1.000 

Datr A nal~'zrd: 10/41102000 

Dlte Extracted: 9/301 10 
Instrument Name: E-HRMS-04 

GC Column: db5 
Blank File Name: " 209714 

C.I VU. Filr Name: P209695 

Dil ution 
Factor 

111-00001 ~ 7137 fo.' 00 

TWD 12/20/2010



Client: 
Proj«t : 
Sample Matri:l.:: 

Sa mple N.me: 
ubCode: 

COLUMBIA ANAL\TICAL SERVICES. INC. 

CH2M Hill 

Indian I-lead - Site 661386329 

Water 

IS66EB02-09211 0 
EI00 I027-006 

Analytical Slport 
~---.. 

Seo'ke R~un;t : El 001027 
D.ale Collected: 9/211101430 
Dille Receh'ed: 9/23110 

Fnils: Percenl 
Basis: NA 

rol~·ehlorinated l)ibenzod ioxins 2nd Polychlorinated Dibenzofurans b~' HRGCIH RMS 

Analytical ~Icthod: 8290 
Prep Method: Method 
Sample Amou nt: 980mL 

Dal. File :"I.me: 1'209698 
ICA L Dale: 08/01 108 

Labeled Compounds 

13C-2.3.7.8·TCOO 
13C- l .2.3.7_S-PeCOO 
13C·l .2.3.6.7_8-HxCOO 
13C- I.2.3 .4.6,7.S-HpCOD 
13C-OCDD 

13C-2.3.7.8·TCDF 
13C-I.2.3.7.8-PeCDF 
13C-I.2.3.4. 7 .S-HxCDF 
13C-l.D.4.6.7.8-HpCDr 

37CI-2.3.7.S-TCOD 

Pnn,ed ! 111911013:39 
Revi~ EHI01027 

\ ~n l'1ooo :!\Su,l ..... J.,,,,,,II...,. (,{JiOfi,-' .... lR<j>ori ' I" 

Spike Cone. 
Conc.(p:) Found (pg) 

1000 639.582 
1000 573.918 
2500 1582.905 
2500 1336.539 
5000 2 119.503 

1000 567.000 
1000 584.170 
2500 1568.70S 
2500 1249.673 

800 625.S08 

Date .4.n21~' zed: 10/411 0 2000 
Due Enraettd: 9/30/10 

Instrument ,,"2me: E-HRMS-04 
GCColumn: dbS 

BI.Ink "-ile Name: 1'209714 
Cal Ver. File Na me: 1'209695 

Controt I., 
V.Re( Q Limit! Ratio RRT 

64 40· 135 0.78 1.00S 

" 40-1 35 1.61 1.179 
63 40-1 35 1.26 0.992 

" 40- 135 1.07 1.00S 

" 40·1 35 O.9() 1.146 

" 40· 135 0.77 0.977 
58 40- 135 1.57 1.139 
63 40- 135 0.51 0.970 
SO 40-1 35 0.43 1.045 

" 40- 135 NA 1.009 

Form l A 
37 of 975 
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Clienl: 
PrQjtcl: 

Sample l'Ibtrix: 

Sa mple Name: 

La b Code: 

COLUMBIA ANAL" ICA L SERV ICES, INC. 

C!-I2M Hill 
Indian Head· Site 661386329 
Wll1er 

lS66E1302·092110 

ElOO l027-006 

Analytical Slpon 

!;t ..... ·ice R~uest: ElOO I027 
Dllte Collected: 9121 / 10 1430 
Dale Reeeh"ed: 9123/ 10 

Units: pg/l 
Basis: NA 

Po l~'c hlorinaled Dibtnl.odiQxins and PolyehlQrinattd Dibtnzo(urans b~' IIRCCnIRMS 

AnalytiCilI Method: 8290 
Pnp Method: Method 

A nal~·te Name Ruu lt 

1.3,7.8-TCDD ND 
1.2.3.7.8·PcCDD ND 
1.2.3A. 7 .8·U;t;CDD NI) 

1.2.3.6.7.8·HxCDD NI) 

1.2.3.7.8.9·UxCDD NO 
1.2.3.4.6.7.8-HpCDD ND 
oeOD 3.70 

2.3.7.8-TCDF ND 
1.2.3.7.8·PeCDF ND 
2.3.4.7.8-PcCDF ND 
1.2.3.4.7.8-1-lxCDF NO 
1.2.3.6.7.8-l-IxCDF NO 
1.2.3.7.8.9-HxCDF NO 
2.3.4.6.7.8-HxCDF NO 
1.2.3.4.6.7.8-HpCDF ND 
1.2.3.4.7.8.9-HpCDF NO 
OCDF NI) 

2005 WI-IO TEFs. ND: 0 

P.in,~d t (119110 13:39 

\\I,,_!'Swl .... ·J.~~~,,~l~~ 

Dilution 
OL Factor 

0.563 
OAII2 
0.660 

0.588 
0.689 

0.382 
0.958 

0.717 
0.44 8 
OA l6 
0. 1 S3 

0. 150 

0.217 
0. 170 

0.595 
0.782 
0.1126 

Total TEQ 

TEF 

1 

0.1 

0. 1 

0. 1 

0.01 
0.0003 

0 .1 

0.03 
0.3 

0.1 

0.1 

0.1 

0. 1 

0.01 
0.0 1 
0.0003 

Form IA 
38 of975 

TEF - Adj usted 
CODeenlratiQn 

0.00 111 

0.00 111 

IG--OOOOI S7IJ1 re<' (J(I 

TWD 12/20/2010



e lit' nt: 
Projtct: 
Slimplt Matrix: 

Sa mplt 1'\ame: 
Lllb Code: 

COLUMBIA ANAl\~nCAl SERVICES,INC. 

CII2M Hill 
Indi:tn Head - Site 66/386329 
Water 

IS66FB092210 
El OO I027-007 

pon 

St n 'kt RtqUtSl: E100 1027 
Dalr Collt cted: 9/22110 1130 
Da tt Rt ceind: 9123/10 

Units: pgIL 
Basls: NA 

Polychlorinated Dibenl.odioxins lind Polychlorinated Dibtnl.oru rans by HRGCntRMS 

Analytical Mtlhod: 8290 
Pr t p Mt thod: Method 
Samplt Amount: 980m L 

Data '-i lt r"iamc: P209699 
ICAlDatt: OSIOIIOS 

A n ll l~·t t Namt 

2.3.7.8-TCDD 
U.3.7.8-PcCDD 
1.2.3.4.7.8-I-IxCDD 
1,2.3,6.7,S-I-IxCDD 
1,2.3.7.8.9·H)(CDD 
1.2.3A.6,7.S-HpCDD 
oeOD 

2.3,7.8-TCDF 
1.2.3.7.8-PcC OF 
2.3A.7.S-PeC OF 
1.2.3.4.7.8-HxCDF 
1.2.3.6,7.8-HxCOF 
1,2.3.7.8.9·H)(CDF 
2,3.4.6.7.S-HxCDF 
1.2.3.4.6.7.8-HpCDF 
1.2.3.4.7.8.9-l-I pCDF 
OCDI' 

Total Tetl'1l -Dioxins 
Total Penta-Dioxins 
TOIal Hc)(a-Dioxins 
TOIal Hepta-Dioxins 

TOIal TClnl-Furans 
TOlal Penta-Furans 
Total He.xa-Furans 
Tolal Hcpta-I'urans 

Prinl.d 1111911 0 13.39 
Re vi !l'i.ed EH)(l1027 

\~nllow:IS_I, ... ~_'Il-""\A ... Ij"","lIr.."..., 'pO 

Rnult 

ND 
ND 
ND 
ND 
ND 

17 J/I BL I." 
E> _~ /..8.02 

ND 
ND 
ND 
Nil 
NO 
NO 
NO 
ND 
ND 
NO 

ND 
NO 
NO 

2.35 

NO 
ND 
NO 
NO 

Q EDL 

U 0.7 15 
U 0.539 

U 0.438 
U 0.391 

U / 0.459 
OJ 0.393 
a& 1.2 1 

U 0.690 
U 0.5S8 
U 0.545 
U 0.193 
U 0. 19 1 

U 0.274 
U 0.2 15 
U 0.476 
U 0.626 
U 0.687 

U 0.71 5 
U 0.539 
U 0.39 1 

0.393 

U 0.690 

U 0.545 
U 0. 19 1 
U 0.476 

MRL 

10.2 
25.5 
25.5 
25.5 
25 .5 
25.5 
51.0 

10.2 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
51.0 

10.2 
25.5 
25.5 
25.5 

10.2 
25.5 
25.5 
25.5 

Form I .... 
3901975 

Date Analyzed: 10/411 0 2049 
Datt Extracted: 9/30110 

Instru mt n! Namt: E-I IRMS-04 
GCColum n: dbS 

Blank Fill' Namt: P209714 
Cal Vn. Fill' Namt': P209695 

,,, J) il ution 
Ra tio RRT Factor 

1.07 1.000 
1.11 1.000 

1.04 

10-«1001 S11l1 ' .... 00 

TWD 12/20/2010

hkelly1
Line



C lient: 
Projett: 

Sample Matrix: 

Sample Name: 

Lab Code: 

COLUMBIA ANAIXnCAL SERVICES, INC. 

CH2M Hill 
Indian l'lead - Site 66/386329 
WilIer 

IS66FB0922 10 
EI00 1027-007 

Se .... ' ic:e Request: E100 1027 
Dil le Collected: 91221 101130 

Dlilt Reeeh'ed: 9123/1 0 

Units: Percenl 

Buis: NA 

Pol~'chlorinaled Diben:f.Odiox ins and Polychlorinated Dihen:(oful"lIns by H RGCIIIRMS 

Analytical Mcthod: 8290 
Prep Method: Method 

Sample Amount: 980ml. 

Oat. "-ile Name: 1'209699 

ICAl Date: 08/0 1/{)8 

Spike Cone. 
labeled Compounds Conc.(pg) Found (pg) 

13C-l.3.7.S-TCDD 1000 68 1.605 

13C-l.2.3.7.8-PeCDO 1000 600.424 

13C-I .2.3.6. 7 .8-H:<CDO 2500 181 0.870 
13C- I.2.3.4.6, 7 .S-HpCDD 2500 1605.222 

13C-OC DD 5000 2762.208 

13C-2.3. 7.S-TCDF 1000 594.302 
13C- I.2.3.7.8-PeCOF 1000 616.696 

13C-1 .2.lA.7.8-HxCOF 2500 1678.5 19 
13C-l.2.3.4.6,7.S-HpCDF 2500 1447.82s... 

37C1-2.3. 7 .8-TCDD 800 672.757 

·1.Rt f Q 

68 
60 
72 
64 
55 

" .2 
.7 

" 
84 

Fonn lA 
40of975 

Control 
Umi15 

40- 135 
40-135 

40-1 35 
40-135 

40-135 

40-135 
40-135 

40-135 
40-135 

40- \ 35 

Date Analyzed: 1014/ 102049 

Dale Extracted: 9130110 
Instrum"nt "'am,,: E-I IRMS-04 

GC Column : db> 
Blan k "-ile Name: 1'2097 14 

Ca l Ver. "-ile "'a me: 1'209695 

I •• 

Ralio RRT 

0.77 1.008 
1.56 1.179 
\.27 0.992 
1.03 1.068 
0.92 1.1 46 

0.78 0.976 
1.56 1. 138 
0.52 0 .970 
0.43 1.045 

NA 1.009 

1O-OOOO IHI]1' .... 00 

TWD 12/20/2010



Client: 
Projed: 
Sample Matrix: 

Sa mple Na me: 
Lllb Cooe: 

COLUMBIA ANA L \ 'TICAL SERVICES, INC. 

CH1M Hill 
Indian Head· Site 66/386329 
Water 

[S66FB09221 0 
[ 1001027·007 

Analyti~,.fi".,.\ 

Sen 'lee Request: [100 1027 
Dlte Collected: 91221101130 
Date Receh'ed: 9123/ 10 

l in its: pgIL 
Basis: NA 

Polychlorinated Di~nlodioxin s and Po l~'c hlorin ated ()i~n:wfurans b}' lIRGCIIIR1\tS 

Anl lytical Mtthod: 8290 
Prep Mt' thod: Method 

Analyte Name 

2.3.7.8· TCOD 
1,1.3.7.8·PeCDD 
1.1,3.4.7.8·l lxCOD 
1.2.3.6.7.8· HxCDO 
1.2.3.7.8.9·HxCDD 
1.2.3,4.6,7,8·UpCDD 

OCOO 
2.3,7,8·TCDF 
1.2.3,7,g· PeCDF 
1,3,4,7,g·PcCDF 

1,2.3.4.7,g·HxCDF 
1.2.3.6.7.8-HxCDF 
1.2.3,7.8,9· I-ixCDF 
2.3.4.6.7.8· HxCDF 
1.1,3.4,6.7,8-HpCDF 
1.2.3,4.7.8.9·HpCDF 
OCDF 

2005 WHO TEFs. NO -'" 0 

Printed 11 119110 13 '39 
Revis<>rl EHVl1027 

\~nll<> ... 2ISurl .......... " ... I!.r,. ·v'i"M,""I~~ 'I" 

Result 

NO 
0 

NO 
NO 
NO 
1.17 

8.02 

NO 
NO 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
NO 

Dilution 
DL Factor 

0.715 
0.539 
0.438 
0.39 1 
0.459 
0.393 
1.21 

0.690 
0.588 
0.545 
0. 193 
0.191 
0.174 
0.215 
0.476 
0.626 
0.687 

Toml TEQ 

TH 

1 

0. 1 

0. 1 

0 .1 

0.01 
0.0003 
0. 1 
0.Q3 

0.3 

0.1 

0. 1 

0. 1 

0.1 

0:01 

0.01 
0.0003 

Form I A 
41 of 975 

T EF · Adj usted 
Concent rat ion 

0,01 17 
0.00241 

0.014 1 

TWD 12/20/2010



Client: 

Proj« t: 
Sa mple' Matrix: 

Sample Name: 

Lab Colle': 

COLUMBIA ANAl'TI CAL SERVI CES, INC. 

CH2M Hill 
Indian Head - Sile 6613&6329 

Water 

IS66EBOI-0921 10 
E100 1027-008 

Analyucal ll 

Stl""ict R~utst: [1001027 

Oatt Collecte'd: 9/2 1/ 10 1735 

Dale' Receh'ed: 912311 0 

l lniu: pg/L 

Basis: NA 

Polychlorinate'd I)iben:wdioxins and Polychlorinated I)ibenzofurans by IIRGCfHRMS 

Analytical Me' thod: 8290 
Prep Method : M,"" 
Sample' Amount: 960mL 

Oala File Name: P209700 

ICAl Date': 08/01/08 

. .\nal~·te Name 

2.3,7.8-TCO!) 

1.2.3.7.8-reCDD 

1.2.3.4.7.8-l lxCOO 
1.2.3.6.7.8·HxCOD 

1.2.3.7.8.9·I'IxCOO 
1.2.3A.6.7.8·HpCDD 

OCDD 

2.3,7.8-TCOF 

1.2.3.7.8-PeCDF 
2.3A.7.8-PeC DF 
1.2.3.4.7,8-HxCDF 

1.2.3.6.7.8-HxCDF 
1.2.3,7.8.9-HxCDF 

2.3.4.6.7.8·HxCOF 
1.2.3.4.6,7.8-HpCDF 

1.2.3.4.7.8.9-HpCD F 
OCDF 

Total TI: Ir8-Dioxins 

TOlal Penta·Diox ins 
TOIal llexa-Oiox ins 
TOlall-lepta·Dioxins 

Total Telra·Furons 
TOIaI Penta-Furons 
TOIaI I-lcxa-l'urons 

TOlal Hepta-Furons 

P,in,ed 1111 9110 1339 
~evi-.:l E1001027 

\~~no..1 s .. ,I, ... \I ..... k .... oc .. rytocallr<i>on.rpI 

Rtsult Q ED L 

NO U 0.443 

NO U 0.388 

NO U OA77 
NO U OA24 

NO U 0.497 

NO U /,., 0.457 
3.97 p_ -;I/> 0.420 

NO U 0.724 

ND U 0.333 

NO U 0.]09 

NO U 0.124 

NO U 0. 122 

NO U 0. 177 

NO U 0. 138 

NO U 0.234 

NO U 0.307 
NO U 0.689 

NO U 0.44 3 

NO U 0.388 

NO U 0.414 

NO U 0.457 

NO U 0.724 

NO U 0.309 

NO U 0. 122 

NO U 0.234 

l\'IRl 

10.4 

26.0 
26.0 
26.0 

26.0 
26.0 

52 .1 

10.4 

26.0 

26.0 
26.0 
26.0 

26.0 
26.0 

26.0 
26.0 
52.1 

l OA 

26.0 

26.0 
26.0 

lOA 

26.0 
26.0 
26.0 

Fonn lA 
42 of 975 

'00 
Ratio RRT 

0.98 1.000 

I)ate' Analyzed: 

Datt Extracted: 

10/41101137 

9/301 10 
Instrument Name: E-HRMS-04 

GC Col umn: db5 
Blank File Na me: P209714 

C.I Ve' r. File' Na me': P209695 

Di lution 
Factor 

IU-OOOOIHIH ..... OO 

TWD 12/20/2010



Client: 

Projtcl: 
Sample Matrh:: 

Sample Name: 

Lab Code: 

COL UMBIA ANAL \ TI CAl SERVIC ES, INC. 

CH2M Hill 

Indian Head - Sile 661386329 
Waler 

[S66EBOI-092110 

E1001027-008 

Al'IIIlyncal .Qport 

Sen 'klt Requesl: E l001027 

nate Colleded: 912 1110 1735 
Dale Recein d: 9123110 

Units: Percent 
Basis: NA 

Pol~·t hlorinJ.ted Dibenzodioxins and Pol~·thlorinated Dibenzofurans b~' HRGCIH~IS 

A nalYlicai Melhod: 8290 
Prep Method: Method 
SJ.mple Amount: 960mL 

DIllJ. File Name: P209700 
ICAl DJ.le: 08/01108 

Spike Cone. 
labeled Compounds C one·(PI ) Found (pg) 

13C-2.3. 7 .8-TCDD 1000 711.257 
13C- 1.2.3.7.8-PeCDD 1000 625.823 
13C- l .2.3.6. 7 .S-HxCDD 2500 1726.828 
13C· I.2.304.6. 7 .8-Hpe DD """ 1615 .929 
13C·OCDD '0"" 2793.315 

13C·2.3.7.8-TCDF 1000 611.543 
13C- I.2.3.7.S-PeCDF 1000 639.1 14 
13C-1.2.304.7.8-HxCDF 2500 1599.080 
13C·l .2Jo4.6.7,S-HpCDF """ 1445.974 

37CI-2.3. 7 .S· TeDD 800 680.530 

-1.Ret Q 

71 
63 

69 

" " 
61 
64 

64 

" 
" 

Fonll lA 
430f9 75 

Control 
Limits 

4()..135 
4().. 135 

40-135 

40-135 
40- 135 

40-135 

40·1 35 
4()" 135 
40- 13j.. 

40-1 35 

Da te Anal~·ztd : 10/411 02 137 
UJ.le Extnlt ted : 9/30110 

Instrument Name: E-HRMS'()4 
GC Co lumn : db' 

Blank File Na me: 1'209714 
Cal Ver .• ' ile Name: 1'209695 

100 
Ratio RRT 

0.77 1.009 
1.57 1.179 

1.25 0.992 
1.04 1.068 
0.90 1. 146 

0. 76 0.977 
1.57 1. 139 
0.5 1 0.970 
0.43 1.045 

NA 1.009 

100OOOOIHllJ ..... OO 

TWD 12/20/2010



Cli"nl: 
Project : 
SlImpl" I'Ilalrix: 

Sample Name: 
Lllb Code: 

AnalyticlI l I'I l elhod: 
Prep Method: 

Analylt' Name 

2.3.7.8-TCOO 
1.2.3.7.8-I'eCOO 
1.2.3.4.7.8-HxC DD 
1.2.3.6.7.8-HxCDD 
).2,3.7.8.9-HxCDD 
1.2.3.4.6.7.8.HpCDD 
OeDD 
2.3.7.8-TeOF 
1.2.3.7.8·PeCDF 
2.3.4.7.8·"eC DF 
1.2.3.4.7.8-HxCDF 
1.2.3.6.7.8·HxCDF 
U .3.7.8.9-HxCDF 
2.3.4.6.7.8-HxCDF 
1.2.3.4.6.7.8-HpCDF 
1.2.3.4.7.8.9-HpCDF 
OCOF 

COLUM BIA ANAl'TICAl SERVICES. INC. 

CH2M Hill 
[ndi;)n [-lead - Site 661386329 
Water 

IS66EHO )-092110 
EI001027-008 

• k pon 

Sen 'ice Request: El001027 
Oalt' Collt'cled: 912 1/ 10 1735 
Dale Received: 912311 0 

Units: pgIL 
Basis: NA 

Polrch lorimlled Oibenzodioxins and Pol~'c hlorinaled Dibtnzorurvns by II RGCIHR"IS 

8290 
Method 

Rnull DL 

NO 0.443 
NO 0,388 
ND 0.477 
ND 0.424 
NO 0.497 
NO 0.457 

3.97 0.420 
NO 0.724 
NO 0.333 
NO 0.309 
NO 0.124 

0 0. 121 
NO 0.177 
NO 0. 138 
NO 0.234 
ND 0.307 
NO 0.689 

TOlal TEQ 

Oilulion 
Faclor T H ' 

1 

0. 1 

0.1 

0.1 

0.0) 
OJlOO3 
0. 1 

0.03 
0.3 

0. 1 

0. 1 

0.1 

0. 1 

0.01 
0.01 
0.0003 

TEF - Adjusled 
Concentralion 

0.00 119 

0.00 11 9 

2005 WliO TEFs. ND " 0 

Form lA -« of 975 
III-QOOOI HllJ .... 00 

TWD 12/20/2010



Cliut: 
I' rojeet: 

Sa mple Matrix: 

Sample i'\ame: 

Lib Code: 

C H2M Hill 
Indian Head · Site 661386329 
Waler 

I$66EB0922 10 
[ 100 1027·009 

RVICES.IN(. 

Sel"'\'ice Reque~;t: [ 1001027 

Date Collected: 91221 101 000 
Date Reeeh'ed: 9/23110 

linilS: pg/L. 
Basis: NA 

Polychlorinated Diben:,wdioxins and Polychlorinated Diben1:orunlns b~' HRCCIJ IRMS 

Ana lytical Method: 8290 
Prep Method: Method 
Sample: Amou nt: IOOOmL 

Data ,,' ile i'\a me: 1'209701 

ICAL. Ihtr: 0810 1/08 

Anllyle i'\a me 

2.3.7.8-TCDO 

1.2.3.7.S·PeCDD 
1.2.3.4.7.S·HxCDO 

1.2.3.6.7.8·1-lxCDD 
1.2.3.7.8.9-H.""COO 
1.2.3.4.6.7.8-HpCDO 

oeoo 

2.3.7.S-TC DF 
1.2.3.7.S-PeCOF 

2.3.4.7.8-PeCDF 
1.2_3,4.7.S-HxCOF 

1.2.3.6.7.8-i-ixCDF 
1.2.3.7.8.9-HxCDF 

2.3.4.6.7.S-HxCOF 
1.2.3A.6_7.S-HpCDF 

1.2.3.4.7,S.9-HpCDF 
ocor 

Total Telra-Diox ins 
TOIal Penta-Diox ins 

Total Hexa-Oiox ins 
Total Hepl:l-Dioxins 

Total Tc:tra-Furans 
TOlalPcnlll-Furans 

Total1-lexa·Furans 
Total Hepla-Furans 

Prin,ed 1011311 0 17;01 

u.rIo~'ZIS<a,I,m.·~dilt(ilOl1l:Qi>il..,,,, 

Rrsult Q 

NO U 
NO U 
NO U 
NO U 
NO U 
NO U 

2.11 .ro 
NO U 
NO U 
NO U 
ND U 
NO U 
NO U 
NO U 
NO U 
NO U 
NO U 

NO U 
NO U 
ND U 
NO U 

NO U 
NO U 
ND U 
NO U 

EDt MRL. 

0.353 10.0 

0.206 25.0 
0.5 15 25.0 

0.45S 25.0 
0.537 25.0 

0.252 25.0 

-)181.-0.'" 50.0 

0.589 10.0 
0.345 25.0 
0.320 25.0 
0.234 25.0 
0.23 1 25.0 
0.333 25 .0 
0.26 1 25.0 

0.300 25.0 
0.393 25.0 
0.642 50.0 

0.353 10.0 
0.206 25.0 

0.45S 25.0 

0.252 25.0 

0.589 10.0 

0.320 25.0 
0.23 1 25.0 
0.300 25.0 

ronn IA 

45 of 975 

I"" 
Ratio RRT 

0.9S 1.001 

Date A n a l~'U'd: 

Da te Extracted: 
In!il .. "m,"-nt r-;:amf:' 

CC Column: 
Blink F ile ~ame: 

C al Ver. File Name: 

Dilution 

Flclor 

., , 

10/4/ 102226 

9/30/ 10 

[·HRMS-04 
db> 
1'209714 
1'209695 

10.00(01511)7 ,",' 00 

TWD 12/20/2010



Client: CH2M Hill Sen 'ice Request: EI001027 
Project : Indian Head - Site 661386329 Date Collecttd: 9/221 10 1000 

Sample Matn:.:: Water Date Received: 9/23/ 10 

Sample Na me: IS66EB092210 lin ilS: Percenl 
Lab Code: EIOOI 027·009 Basis: NA 

Polychlorinated Diben:zod ioxins and I'ol~'chlorinltltd Dibtnwfurans b~' I I RGCJlIRl\ I S 

Anal~' lical Mtlhod: 8290 Dalt Anal~"Ztd: 10/4/102226 
Prep Mtthnd: Method Dalt Extracted: 9/30110 
SampIO' ,\mount: IOOOmL In~t .. umt nt l'Oamt: F-HRM~-04 

GC Column: db, 
Data File Name: P209701 Blank File Name: P209714 
ICAL Datt: 08lO1/0S Cal Vtr. Filt Namt: P209695 

Spikt Cone. Control I," 
L. bdtd Compounds Cont.(pJ;) Found (PJ;) ·.4Re( Q Lim its Ratio RRT 

11C·2.1.7.S·rCOo 1000 705.393 71 40- 135 0.77 I.OOS 
13C- I.2.3.7.S·PcCDD 1000 62S.61O 63 40-1 35 1.57 1.179 
13C· I.2.3.6.7.S-HxCDD 2500 1760,447 70 40· 135 U3 0.991 
13C- L1.3.4.6,7.S-HpCOO "00 1611.620 64 40- 135 1.04 1.068 
13C-OCOO '000 18S0.157 " 40-1 35 0.89 1.146 

13C-1.3. 7.8· TCDF 1000 599.875 60 40- 135 0.77 0.977 
13C-I.2,3. 7.S·PeCOr 1000 631.355 63 40-1 35 1.58 1.119 
I3C- I.2.3.4.7.8-HxCDF "00 1643.313 66 40·13 5 0.5 1 0.97Jl 
13C ·1.2.3,4.6. 7.8-HpCDF "00 1444.015 " 40·1 35 0.43 1.045 

37CI-2.3.7.S·TCDD ' 00 662.836 8J 40·135 NA 1.009 

I'nnled 10/13110 17:01 Fonn l A 

\'Jru1ow!Starhm • .A-..orlil!~'1'I 46of975 1G-OOOO1S1131 , .... 01) 

TWD 12/20/2010



Clienl: 
Projeel: 
Sample M.lrb: 

Sample Na me: 
Lab Code: 

COLUM BIA A~AL\ f 'AL S VICES. INC. 

CHlM Hill 
Indian Head· Sile 661386329 
Water 

IS66EB092210 
ElOOI027·009 

Sen'ice Request: ElOOI027 
Dale Colleeled: 9/221 10 1000 
DillIe Re«i\'ed: 9123/ 10 

Units: pgfl. 

Basis: NA 

Pol~·thlorinlled Dibenzodioxins and Polyt hlorinated Dibenzofunlns b"IIRGC/lIR~IS 

AnllYlitl1 ~ I ethod : 8290 
P~p Metbod: Method 

Analyle 1Iilme Rnu lt 

2.3.7.8·TCOO NO 
1.2.3,7.8·PeCOD NO 
1.2.3.4.7.8-HxCDD NO 
1.2.3.6.7.8·H."CDD NO 
1.2_3,7.8.9-HxCDD NO 
1.2.3.4.6.7.8.HpCDD NO 
oeDD 2.11 
2.3.7.8·TCDF NO 
1.2.3.7.8-PeCDF NO 
:UA.7,8· PeCDF NO 
1.2.3.4.7.8-J-lxCDF NO 
1,2.3.6.7.8-J-lxCDF NO 
1.2.3.7.8.9· HxCDF NO 
2.3.4.6.7.8-lhCOF NO 
1.2.3.4.6.7.8·HpC DF NO 
1.2.3.4.7.8.9-HpCDF NO 
OCDF NO 

2005 WHO TEFs. NO = 0 

Pnnlcd 10l U II0 17:01 

\1I.no ... !\S ... I,m.~.el~f1'I 

DL 

0.353 
0.206 
0.515 
OA58 

0.537 
0.252 
0.554 
0.589 
0.345 
0.320 
0.234 
0.231 
0.333 
0.261 
0.300 
0.393 
0.642 

Total TEQ 

Dilution 
Flttor TEF 

I 

0.1 
0. 1 

0. 1 
0.01 
0.()()03 
0. 1 
0.03 
0.3 
0. 1 
0.1 

0. 1 
0. 1 

0.01 
0.01 
0.0003 

Fonn IA 
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TEF _ Actj"~I#" 
Contentr:ation 

0.000633 

0.000633 

IO-(I()OOI snl7 ,O'. 00 
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Clirnt: 
Projrct: 
Samplr ~hltrh:: 

Sample i'iame: 
Lab Code: 

COLUMBIA ANALYTICAL SERV ICES. INC. 

CH2M Hill 
Indian Head· Site 66/386329 
Soil 

1$66DP30000 1 
E1001027-010 

AnaIYI,!{I Report 

Sr .... ·jcr Reqursl: EIOOI027 
Date Colleclrd: 91221101300 
Datr Rrcrh'ed: 9123110 

Units: nglKg 
Basis: Dry 

Percent Solids: 9 1.0 

Polychlorinlltd Dibenl.odioxins and Pol~'(hlorinal(d Dibenzofunns by IIRCCIURMS 

Ana lytical Method: 8290 
Prtp Method: Method 
Sa mple Amount: 10.723g 

Data File Namt: P209665 
ICA L Dale: 08/01/08 

Anillyte Name 

2.3.7.8-TCOD 
1.2.3.7.8-PeCDD 
1.2.3.4.7.HlxCDD 
1.2.3.6.7.8-1-lxCOD 
1.2.3.7.8.9-HxCDD 
1.2.3.4.6.7.8-HpC DD 
OCDD 

2.3.7.S·TCDF 
1.2.3.7.8-PeCDF 
2.3.4.7.8, PcCDF 
1.2.3.4,7.8-1-lxCDF 
1.2.3.6.7.S·I-lxCDF 
1.2.3.7.8.9·HxCDF 
2.3.4.6.7.8-HxCOF 
1.2.3.4.6.7.S· HpC DF 
1.2.3.4.7.S.9-HpC DF 
OCDF 

Total Tetra-Diox ins 
TOlal Penla· Dioxins 
Total Helta-Diox ins 
TOlal li epto· Diox ins 

Total Tetra-Fur:ms 
Total Penta· Furans 
Totall-Iexa-Furans 
Total Hepta-Furans 

P.-mlc<i IOII JIIO 17:01 

\' I"no,,:'S,,'I"'''fl~oil!~ 'l" 

RC'5ull Q EDL MRL 

NO U ~ 0.0507 1.02 
0.201 J ~~ 0.04 19 2.56 

•. 484 }I<.j: ~ •. 06" 2.56 

•. m J 1-' 0.0574 2.56 

•. '99 )".+' 0'<1627 2.56 
42.0 B 0.273 2.56 

" .. J'ftr-~.O.0602 5. 12 
'oT 

0.286 ...ef' fY:'" CI O.OS II 1.02 
0.129 )X'f! J.\? 0.0355 2.56 
0.234 J.K.r ~ b 0.035 1 2.56 
0.601 J ~,. 0.0509 2.56 
0.276 >if' 0.0483 2.56 

NO U ~~\~ 0.063 1 2.56 
0.320 u(-j! 0.0542 2.56 
3.27 0.0551 2.56 

0.3~1 0.0747 2.56 
7.03 0.062S 5. 12 

NO U 0.0507 1.02 
1.02 0.04 19 2.56 
9.11 0.0574 2.56 
92.2 0.273 2.56 

U2 0.081 1 1.02 
lA, 0.035 1 2.56 
HO 0.0483 2.56 
6.70 0.055 1 2.56 

.-onn IA 

480f975 

Dille A n a l~'Ud : 10121100037 
Dalt Extnllcted: 9127110 

Instrumr nC 1\'lImr: E·HRM.C;;..{)4 

GC Column: DO·5 
Blank Filr "'amt: 1'209650 

Cal Ver. File i"Oame: 1'209659 

,., I)j lution 
Ralio RRT Factor 

1.56 1.001 
1.62 0.998 
1.24 I. ... 

1.52 1.00S 
1.04 I. ... 

0.89 I. ... 

0.85 1.001 
0.80 I. ... 

1.27 1.024 
1.1 8 I. ... 

0.94 1.003 

1.00 1.017 
0.97 I. ... 

1.07 1.033 
0.91 1.004 

1.54 
1.31 
1.05 

0.85 
1.45 
1.1 3 
0.97 

10-0000137117 ''''' (1) 
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Clienl: 
ProjeCl: 
Si mple Matrix: 

Sample Nl mc: 
Lab Code: 

COLUMBIA ANALn'ICAL SERVICES, INC. 

CHlM Ui l1 
Indian Head - Sitc 661386329 

Soil 

IS66DP30000 I 
E1001027-0 10 

AnalYI~ Repon 

Sen'ice Request: Ei001027 
Dlle Collttled: 9121110 1300 

Dllte Retti\'ed: 9/23110 

Unils: Percent 

Basis: DO' 
Perccnl Solids: 9 1.0 

Polychlori nl led Dibenzodioxins I nd Pol~'chlorinalcd DibenzofurlIns by II RGCII IR.\IS 

Anll)·t icil Melhod: 8290 
Prtp Method: Method 
Sample Amounl: 10_7238 

Dllta File N!lme: P209665 
ICAL Dale: 08101/08 

UlMltd Compounds 

I3C-2.3. 7 .8· TCOO 
13C-I .2.3. 7 .8·PeCDO 
13C-I .:U.6.7.8-H."<CDD 
13C· I.2.3.4.6. 7 .8·HpC DD 
13C-OCDD 

13C-2.3. 7 .8-TCDF 
13C- I.2.3.7.8-PcCDF 
13C- l.2.3.4. 7.8-HxCDF 
13C- l .2.3.4.6.7.8·HpCDF 

37CI-2.3.7.8-TCDD 

Prin,.d 10113/10 17.01 

\'Jftf1o"~'Sw-I'mo~t6t1~;t."" 

Spike Cone. 
Cone.(pg) Found (pg) 

1000 531.685 
1000 631.8 11 
2500 1303.%8 
2500 1270.558 

'000 2101.440 

1000 499.927 
1000 593.032 
2500 1226.396 
2500 1099.818 

800 621.468 

·1.Rtf 

l3 
63 

" " 42 

" " 49 
44 

78 

Fonn lA 
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Conlrol 
Q Limiu 

40-1 35 
40-1 35 
40- 135 
40-1 35 
40· 135 

40·1 35 
40·1 35 
40-135 
40-1 35 

40-1 35 

Dale A nal~'ZCd: 10121100037 
Date Extracled: 9127110 

In$lrumenl Name: E· I-IRMS-04 
GC Column : DIl-5 

Blank File Na me: P209650 
Cal \'u. File flia me: P209659 

I," 
Ratio RRT 

0.79 1.008 
1.6<1 1. 178 
1.26 0.992 
1.07 1.068 
0.90 1.1 47 

0.78 0.976 
1.59 1.138 
0.52 0.971 
0.45 1.045 

NA 1.009 

1O-OOOO I S7lIJ1 ,.,.. 00 
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Client : 
Project: 
Simple ~htril: 

Samplr Name: 
Lab Code: 

COLUI\IBIA ANAL'T ICA L SERVI CES, INC. 

C H2M Hill 

Indian Head - Sile 661386329 
Soil 

IS66DP300001 

E1 00 1027-010 

AnaJ)'~ Repon 

Sen 'ict Reque~t: E l001027 

Date Colltcled: 91221 10 1300 
Dllt Recti\'td: 9/2311 0 

Un ils : nglKg 
Basis: Dry 

Polychlorinaltd Dibtnzodioxins and Pol~'chlorinated l)ibenzorul1ln~ by HRGCIIIRMS 

Analytical Method: 8290 

Pnop Mt thod : Method 

An alyte Na me 

2.3.7.8-TCDD 
1.23.7.8·PeCDO 
1.2,3.4.7.8-HxCDO 

1.2.3.6.7.8- l-lxCDO 
1.2.3.7.8.9- l-IxCOO 
1.2.3,4.6.7.8-1-lpCOD 

oeDO 
2.3.7.8-TCDF 
1.2,J,7.8·PeCDF 

2.3.4.7.8·PeCOF 
1.2.3.4.7.8· i-IxCDF 
1.2.3.6.7.8-HxCDF 

1.2.3.7.8.9-HxCDF 
2.3.4.6.7,8-1-lxCDF 
1.2.3.4.6.7.8-1-lpCOF 

1.2.3.4.7.8.9-llpCDF 

oeDF 

2005 WHO TEFs, NO - 0 

Pn,,'o:d 10113/ 10 17 ' 01 

\·J~no"·2 'S\arh",.~o5lt~i\ "" 

R"ult 

NO 
0.201 

0.484 
0.982 
0.799 

42.0 

34" 
NO 

0.129 
0.234 

0.601 
0.276 

NO 
0.320 

3.27 

0.351 
7.03 

DL 

0.0507 
0.04 19 
0.0654 

0.0574 

0.0627 
0.273 

0.0602 
0.149 

0.035 5 
0.0351 

0.0509 
0.0483 
0.063 1 
0.0542 

0.0551 
0.0747 

0.0628 

Toml TEQ 

Dilution 
Factor TEF 

0.1 
0. 1 

0. 1 
0.0 1 

0.0003 
0.1 

0.03 
0.3 
0. 1 

0.1 
0. 1 

0. 1 
0.0 1 

0.01 
0.0003 

Fonn , ... 

50 of 975 

TF.F . Adju1iltd 
COnctntJ'llltion 

0.201 
0.0484 

0.0982 

0.0799 
0.420 
1.04 

0.00387 

0.0702 
0.060 1 

0.0276 

0.0320 

0.0327 
0.0035 1 
0.()(I211 

2.12 

10-00001 S1f;n ."., 00 
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Clienl : 
Project: 
Sample Malris: 

Sample Name: 
Lab Code: 

Analytical Mtthoti: 
Prep Mtthod: 
Sam ple Amount: 

O.lIIa File Na me: 
ICAL Oalt: 

Anal" lt Name 

2.3,7.8-TCDF 

LaMlfd Corn plHl nds 

13C·2.3.7.8-TCDF 

37CI-2.3.7.8-1'CDD 

Pnn!cd 1011 ) 110 17:01 

COLUI\IBIA ANAUTICAL SERVICES, INC. 

CH2M Hill 

Indian Head - Silc 661386329 
Soil 

IS66DP300001 
E100 1027-010 

Analyt.tJi Repon 

Sen -ice Rtquesl: EIOOI027 

Dalt Collt<:t~ : 9n2l10 1300 
Date Rtceind: 9/231 10 

t lnils: ng/Kg 

Basis: DI)' 
Percent Solids: 91.0 

Polyehloriuted Diben:wdioxins and I)ol~'c hlorinated Dibenzofurans by HRCCfllRM S 

8290 
Method 

10.723g 

U137842 

12117/07 

Rcsull Q 

ND U 

Spike 
Cone.(p!;) 

1000 

SOO 

EDL MRL 

0. 149 1.02 

Cone. 
Found (pg) ·;'Rff Q 

472.89 1 " 
645 .814 " 

Date Analyud: 10/4/ 10112 1 

Dale Extr::u:led: 9/27110 
Instrumen l Name: E-HRMS-{li 

GC Column : D8-225 

Blank File r"ame: U137838 

Cal Ver. File Nllmc: UI37837 

,,, Dilulion 
Ratio RRT Factor 

Conlrol Ion 
Limits Ra tio RRT 

40-1 35 0.79 1.061 

40-135 NA 0.988 

\\lftflow~'.s .. r I ..... 41le<lieed-oiI1 €lO:Klt2>1i "" 
Fonn IA 

510f975 
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ClieDt: 
Project: 
Sample Matrix: 

Sample Name: 
lab Code: 

COLUMBIA ANAl\'TI CA l SERVICES. INC. 

CH2M Hill 

Indian Head· Sile 661386329 
Soil 

IS660P300910 
E100I027-011 

Analyti~ Repon 

Sen<iee Requcst: Ei001027 
Date ColI«t~: 9/22110 1305 
Date Reeeh-ed: 9/2311 0 

Units: nglKg 
Basis: Dr}' 

Pernnt Solids: 83.3 

I'ol~'(hlo rina tf"d DiMm:odioxins and Polychlorinated Dibenzofurans by HRGC/IIR~IS 

Analytiu l Method: 8290 
Prep Method: Method 
Sam plt Amnunt: 11 .289i 

Data Filt /liamt: P209666 
ICAl Datt: 0810 1/08 

A na l~·tt Na me 

2.3,7.8· TeOD 
1.2.3,7.8-PeCOO 
1.2.3.4.7.8·HxCDO 
1.2.3.6.7.8-l-IxCOO 
1.2.3.7.8.9-HxCOO 
1.2.3,4,6.7.8- l-IpCDD 
OCDD 

2.3.7.8-TCDF 
1.2.3.7.8-PeC DF 
2.3.4.7.8-I'eCOF 
1.2.3,4.7.HIxCDF 
1.2.3.6.7.8-li xCOF 
1.2.3.7.8.9-1-lxCDF 
2.3.4.6.7.8-J-lxCDF 
1.2.3.4.6.7.8-HpCDF 
L2.3.4.7.8,9-HpCOF 
OCDF 

Total Tetro-Dioxins 
Total l'enla-Dioxins 
Total Hexa·Dioxins 
Total Hepta-Diox ins 

Total Tetra-Furans 
Total Penta-Furans 
TOlal Hexa-Furans 
TOlalJ-lepla-Furans 

PnIl1~d IOIl.VIO 17 01 

\·~~110"'~5w-11 ""~.e1~~ 'JIO 

Result Q EOL J\lRl 

NO .t1ld-3f=0.080S U). 

NO U l' r-o.0486 2.66 
0.1-15 JK-P ~~ 0.113 2.66 
0.294 pc+' 0.0987 2.66 
0.4-10 J 0. 108 2.66 

10.5 B 0.0825 2.66 
,3>, ,.;r-Ljl.. 0.0992 5.32 

NO MI!:f-J~" 0.0726 1.06 
ND U 0.0609 2.66 
NO U 0.0601 2.66 
NO U 0.1)448 2.66 
NO U 0.1)426 2.66 
NO U 0.0557 2.66 
NO U 0.0478 2.66 
NO U 0.0598 2.66 
NO U 0.08 10 2.66 
NO U 0.119 5.32 

ND U 0.0805 1.06 
0.375 J 0.0486 2.66 

-1.87 0.0987 2.66 
26.8 0.0825 2.66 

NO U 0.0726 1.06 
NO U 0.c)601 2.66 
NO U 0.0426 2.66 
NO U 0.0598 2.66 

Fon" IA 

520f975 

I," 
Ratio 

1.44 

1.61 
1.15 
1.06 
0.89 

1.46 

1.42 
1.03 

RRT 

0.998 
1.000 
1.008 
1.000 
1.000 

Date Analyzeod: 10121100 125 
Date Eli tMlC"t~: 9127110 

Instr ument t\"ame: E-l-IRMS-04 
GC Column: DB-S 

Blank File "'ame: P2096S0 
Cal Ver. File Name: P20%59 

Dilution 
Factor 

10+00001na)7 , .... 00 
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Client: 

Proj«t: 

Sample ~btrb: 

Sample Name: 

Llb Cooe: 

COLUMBIA ANALYTICAL SERVICES, INC. 

CH2M Hill 
Indian Head· Sile 661386j29 

Soil 

IS66DP300910 

EI001027-011 

AnalYI~ Report 

Sen'ke Requtst: E l OO I02 7 

Date Co llected: 9/22110 1305 

Date Retth'ed: 9/23/ 10 

1;nit5: Percenl 

Basis: DO' 
Percent Solids: 83.3 

Polychlorinated Oibenl.odioxins and Pol~' c hlorinated Oibenrofurans b~' IIRGCIIIRMS 

Analytical Method: 8290 

Prep Method : Method 
Sample Amount: 11 .289g 

Oatl "' ile Name: P209666 

ICAl Date: 08/0 I/OS 

LaMltd Compo.nd$ 

13C·2.3.7.S-TCDD 
13C-I.2.3.7.S·PeCDD 

13C·I .2.3.6,7.8-HxCDD 
13(- 1.2.3.4.6.7.8-UpCDD 

J3C-OCDD 

13C-2.3.7.S-TCDF 

13C-I .2,3.7.8-PeCDF 
13(·1 .2.3.4.7.8· I-IxCDF 

13C-I .2.3.4.6.7.8-HpCDF 

37C1-2.3.7.8-TCDD 

Pnnl.d 101131tO 17'01 

\'.Inr..r..-z-Swl,."~~~i'<,,,, 

Spik~ Cone. 
Conc.(pg) Found (pg) 

1000 365.573 
1000 488.835 

2500 14 20.354 

2500 1404.481 

5000 2013.984 

1000 299.690 

1000 432.126 

2500 12 13.699 

2500 1310.476 

800 426.705 

Date A nal~"Ztd : 1012/10 01 25 

Date E:Uneled: 9n7ll0 
InSlrum~nt N:lmp: F-I·tRMS..()4 

GC Column: DB·5 

Blank File Name: P209650 

Ca l Ver. File !'iame: P209659 

Control I" 
'V.Rtt Q 

C\ 
Limi ts Ratio RRT 

37 4(). 135 0.79 1.008 

49 4()' 135 1.61 1. 178 

57 40-135 1.27 0.992 

" 40- 135 1.06 1.068 
40 

~ I 
40-135 0.92 1.1 47 

30 40-135 0 .80 0.977 

4J 40-\ 35 1.57 1.138 

" 40-135 0.53 0.971 
52 40- \35 0.44 1.045 

53 40-1 35 NA 1.009 

Fo"" IA 

530f 975 1G-OOOOIS1Il7 , ... 00 
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Client: 
Project: 
Sample ;\latrix: 

Sample l\"ame: 
L. b Code: 

COLUMBIA ANAL\TICAL SERVI CES. INC. 

CH2M Hill 
Indinn Head - Site 661386329 
Soil 

IS66DP300910 
E100 1027-011 

Anal )11~ Report 

Sen'ice Requ~t: E l001027 
Date Collected: 9122/10 1305 
Date Reeeh'ed: 9/23110 

Units; nglKg 

Basis: Dry 

Polychlorina ted Dibcnzodioxios lind Polychlorin J. ted OibenJ.o(unms b~' HRGCII IRM S 

Analytiu l ~Iethod: 8290 
Prep l\Itlhod; Method 

A na l~,te Name 

2.3.7.8-TCOD 
1.2.3.7.8-PeCDD 
1,2.3.4.7.8-l-IxCDO 
1 . 2.3 .6.7.8-H.~CDD 

1.2.3.7.8.9-HxCDD 
1.2.3.4.6.7.8-HpCDD 

oeOD 
2.3.7.8-TC OF 
1.2.3,7,8-PeCOF 
2.3A.7.8-l'eCDF 
1.:U.4.7.8-HxCDF 
1.2.3.6.7.H hCOF 
1.2.3.7.8.9-HxCDF 
2.3.4.6.7.8-lh CDF 
1.2.3.4.6.7.8-HpC DF 
1.2.3.4.7.8.9-HpC OF 
oeDF 

2005 WHO TEFs, ND " 0 

Prin .. d 10/13/10 n,ot 
\lIano..-:'So.ln.".~,G)t~~fpl 

R~ull 

ND 
NO 

0.145 
0.294 
0.440 

10.5 
1340 
ND 
NO 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
ND 

DL 

0.0805 
0.04 86 
0. 11 3 
0.0987 
0.108 

0.0825 
0.0992 
0.0726 
0.0609 
0.0601 
0.1)44 8 
0.0426 
0.0557 
0.0478 
0.0598 
0.081 0 
0. 119 

Total TEQ 

Dilutie>n 
Factor TEF 

0. 1 

0. 1 
0. 1 

0.0 1 
0.0003 
0. 1 
0.03 
0.3 
0. 1 
0.1 

0.1 
0.1 
0.01 
0.01 
0.0003 

Fonn IA 

54 01975 

T£F _ Adj"s, ,,d 

Concentration 

0.0145 
0.0294 
0.0440 
0.105 
0.402 

0.595 
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Client: 
Prejut: 

Sample Matrix: 

Sample Na me: 

Lab Code: 

Anal~'lica l Metbod: 

Prep Method : 
Sample ,\mOlln., 

Data File Name: 
ICAL Ihte: 

Analyle Name 

2.3,7.8· TCOO 
1.2.3.7.8- PeCOO 
1.2.3,4.7.8-1-lxCOO 

1.2.3.6.7.8-l-IxCOO 
1.1.3.7.S.9-I-/)[COO 

1.2.3.4.6,7.8-HpCDD 
OCOD 

2.3.7,8-TCOr 
1.2.3.7.8-PcCDF 

2.3.4.7.S- PcCDF 
1.1.3,4.1.S-l-IxCDF 
1_2.3.6.1.8-1-lxCOF 

1.2.3.7.8.9-HxCOF 
2.3.4.6.7.8-HxCOF 

1.:UA.6.1.8-HpCDF 
1.2.3.4.7.8.9-1-lpC DF 

oeDI' 

Total Tetra-Dioxins 

Totall'cnta-Oioxins 
TOlal Hv:a-Dioxins 

Totalllcpta-Dioxins 

Total Teua-Furans 
Total Pcnta-Furans 

TOI:11 Hexa-Furans 

Total Hcpt:1·Furans 

Pnnlcd 1(I/ U/l1) 17:0 1 

COLUMBIA ANAL\ 'TICAL SERVICES, INC. 

CH2M Hill 
Indian Head· Sile 661386329 

Soil 

156650420001 
EI001027·0 12 

Analyt~ Repon 

Seo 'ite Request: EIOOI027 
Date Collected: 9/221 10 :530 

Da te Receind: 9/23/ 10 

Fnits: nglKg 
Basis: Dry 

Pen:e nt Solids: 85.0 

Pol~'chlorinated Dibenzodioxins a nd Pol~'chlorinated Dibenl.orura ns b~' HRGCIH RMS 

8290 Dale A nalyzed: 10121100214 

Method Date Extracted: 9127/ 10 

12.1 13& Instrument Name: E·HRMS·04 
GC Colu mn: OU-5 

P209667 Blank "-lie ,,"ame: P209650 
08/0 1/08 Cal Vcr. File !"ame: \'109659 

'00 Dilution 
Resu lt Q EDL L\1RL Ratio RRT Factor 

NO U 0.0577 0.963 

0.195 0.0503 2,41 1.34 1.001 
00402 J f> 0.0889 2.4 1 1.15 0.998 

0.6'1 J ~/\ 0.0780 2.4 1 1.40 1.000 
0.795 ~ 0.OS51 2.4 1 1.48 1.008 

33.0 B R 0.272 2,4 1 1.06 1.000 
3870 )'l":r:. L ,at.06 18 4.82 0.90 1.000 

, .o ,~tt!i 0.0658 0.963 0.83 1.001 

0.256 ~ ~... 0.0462 2,4 1 1.99 1.001 

OAO' I'!+' i<- 0.0451 2.4 1 1.25 1.024 

0.714 J if' O.09 IS 2.41 \.42 1.000 
0.258 JK-{: 0.0872 2.4 1 0.78 1.004 

NO U 0. 114 2.4 1 

OJ78 0.0911 2,4 1 1.28 1.011 

2.11 0.0542 2,4 1 1.01 1.000 
NO U 0.0735 2,41 

J.66 0. 181 4.82 0.90 1.004 

1.1 6 0.0511 0.963 0. 10 

2.60 0.0503 2.4 1 1.34 

12.3 0.0780 2.41 1.28 
83.7 0.271 2,4 1 1.00 

J.SS 0.0658 0.963 0.81 

3.62 0.0457 2.41 1.68 
3.40 0.0812 2.41 1.30 

3.93 0.0542 2.4 1 1.01 

\~.no ... 2\5 .. d,""·.fierfliseOrEI!~i'< fill 55 of 975 )G-OOOO1~71l7 ' '''. 00 
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Clirnl: 
Projr tl: 

Sam plr IIblrh: 

Samplr Name: 
Lab Codr: 

COLUM.BIA ANAL'~nCAL SERVICES. INC. 

CH2M Hill 
Indian Head· Sill' 661386329 
Soil 

IS66S0420001 
[1001027·012 

Anal)'U~ Rq>Of1 

Srn 'ter Rrqurst: E i00 1027 

O .. tr ColI«t«l: 9122110 1530 
DatI' Recrin'd: 9123/ 10 

(!nits: Percent 

BJlSis: Dry 
Prrcent Solids: 85,0 

Pol)'ehlorin atrd Oibrnlodioxins li nd Pol~'chlo rinatrd Oibrnzoru rans b)' IIRGC/IIRIIIS 

AnalYl ic .. llIl rthod: 8290 

Prt'p Mtlhod: Method 
Sam plr Amounl: 12.2IJg 

0 111" Fill' Nllmr: P209667 

ICAlDafr: 08101 /08 

Spike Cone. 
LaMltd Compounds Cont .(pg) Found (pg) 

13C· 2.3.7.8·TCDD 1000 473.855 

13C· I.2.3.7.8·PeCDO 1000 552.024 

13C- I.2.3.6.7.8-J-!xCDD 2500 1383.353 
13C-l .2.3,4.6.7.8-HpCOD 2500 1406.049 
13C-OCDO '000 261040 

13C-2.3.7.8·TCOF 1000 435.8 12 
13C- I.2.3.7.8-PeCDF 1000 532.383 
13C- I.2.3.4. 7 .8·HxCDF 2500 1298.208 
\Je- I.2.3.4.6. 7 .8-HpC DF 2500 1253.281 

37C1·2.3. 7 .S-TCOO 800 554.237 

Pnn!o:d 10113110 17 01 
\·J .. fIo~.z\Swl,", • .AeoI'ised.mn~j\ 'flO 

-!eRn 

47 

" " '6 

" 
44 

53 

" SO 

6. 

Fonn '" 
56 Or 975 

Conlrul 
Q Limils 

40· 135 

40· 135 
40-135 
40-135 
40-135 

40-135 
40-135 

40- 135 
40-135 

40· 135 

Oalr Analrzrd: 1012110021 4 
01111' [Jih1IctW: 9127110 

Instrument Namr: E·J-IRMS-{)4 
GC Column : DB·5 

BI2nk File l\"amt: P209650 

Cal \'er. File l\"ame: P209659 

,,, 
Rlllio RRT 

0.79 1.008 

1.58 1.1 79 
\.27 0.992 

1.06 1.068 
0.90 1.146 

0.78 0 .977 
1.62 1.138 

0.52 0.970 
0.44 1.045 

NA 1.009 
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Client: 
Project: 
Sample MatriJ:: 

Sample Na me: 
Lab Code: 

COLUMBLA ANAUTI CAL S~:RVICES, INC. 

CH2MI-lill 
Indian ' -lead · Site 6613S6329 
Soil 

IS66S0420001 
ElooI027·012 

Analyt&1 R~n 

Stfyice Request: Ei 001027 
Dau ColI« led: 9n2l1O 1:530 
Date Recej,'ed: 9/23110 

Units; ngIKg 
Basis: Dry 

PO I~'c hlorinated Dibenzodioxins and Polychlorinated Dibenzorurans by IIRGCIHRMS 

A nal~·tica l Method: 8290 
Prep Method: Method 

Analyte Na me Result 

2.3.7.S-TCDD ND 
1.2.3,7.S·PcCDD 0.19:5 
1.2.3,4,7.8·HxCDD 0.402 
1.2.3.6,7.S-HxCDD 0.691 
1.2.3,7.8.9·HxCDD 0.79:5 
1.2.3,4.6.7.S· HpCDD 33.0 
OCDD 3870 
2.3.7.S-TCDF 0.357 
L2.3.7.S·PeCOF 0.256 
2.3.4.7.S·PeCDF 0.401 
1.2.3A.7.S· l-IxCDF 0.774 
1.2.3.6.7.S·I-LxCDF 0.258 

1.2.3,7.S,9·HxCDF ND 
2.3.4.6.7.S·HxCDF 0.378 
1.2,3.4.6.7.S·HpCDF 2.17 
1.2.3.4,7.8.9.HpCOF ND 
OCDF 3.66 

2005 WHO TEFs. NO " 0 

Pnn,.d 1011)110 17,01 

\\I"IIo"':S ... h ... ~ei'iee6di11~_.,. 

DC 

0.0577 
0.0503 
0.0889 
0.07S0 
0.OS5 1 
0.272 

O.06 IS 
0.206 

0.0462 
0.0-157 
O.09 IS 
O.OS72 
0.1 14 
0.0977 
0.0542 
0.073 5 
0. IS7 

Total TEQ 

Dilution 
Factor TEF 

0. 1 

0. 1 
0.1 

0.01 
0.0003 
0.1 

0.03 
0.3 
0.1 

0.1 

0. 1 
0.1 

0.01 
0.01 
0.0003 

fnnn IA 

57 of 975 

T EF - Adj usted 
Co ncentration 

0. 195 
0.0402 
0.0691 
0.0795 
0.330 
1.1 6 
0.0357 
0.00768 
0. 120 

0.0774 
0.0258 

0.0378 
0.0217 

0.00110 

2.20 
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Client: 
Projut: 
Sample Matrix: 

Sample Name: 
Lab Cooe: 

AnalytkalMethod: 
Prep Method: 
Sample Amount: 

Data File Nllme: 
ICAL Date: 

2.3.7.8· TCDF 

Labdcd COnlp<HInds 

13C·2.3.7.8·TCOF 

]7CI·2.3. 7 .8· TCDD 

Pnnlcd I01Ull0 17:01 

COLUMBIA ANAUT'CAL SERVICES. INC. 

CH2M Hill 
Indian Head· Sile 66/386329 

Soil 

156650420001 

E I00 1027·012 

Analyu~ R~n 

Service Requcst: E l 001027 

Date ColI«ted: 9122110 1530 

Dille R«ei\'cd; 9/23110 

Units: ng/Kg 
Buis; Dry 

Percent Solids: 85.0 

Polychlorinated I)ihenzooioxins lind Pol~'ch lorinated Dibenzofu nans by IIRGCIliRMS 

8290 

Method 
12.21 38 

U137843 

12117107 

Result Q I-,':J EDL 

OJ57 )l-j! ~ 0.206 

Spike Conc. 
Conc.(p,) Found (pg) 

1000 368.009 

800 552.449 

MRL 

0.963 

-.4Ree Q 

37 Y 

69 

,., 
Ratio 

0.63 

Date Anlllyud: 10/4/ 10 11 58 

Datt Extnlcltd: 9127110 

Instrument Name: E·IIRMS'{)I 
GC Column; 00·225 

Blank File Name: U 137838 

Cal Vcr. File Name: U 137837 

Dilution 
RRT Factor 

1.00 1 

Conlrol Ion 
Limits Ratio RRT 

40-135 0. 79 1.061 

40·13 5 NA 0.988 

\\ .... l\ow~IS .. ,I,"" .~.er!~jI, ,'" 

Form I" 

58 of 975 SupuSo< Rd<mlC< 10--0000 I S1I17 ,oy 00 
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COLUMB IA ANALYTICAL SER, 'ICES, INC. 

Anal)"l1~ Report 

Clil-nt: CH2M Hill 

Projf tt : Indian Head· Sile 661386329 pp -roY' ::It ;'2-
Sample Ma trix: 

Sa mple Na me: 

La b Code: 

Allalyt iul Meth od : 
Prep Method : 
Sample: t\ mouAI: 

Dlita Fi le Na me: 
ICAl Dille: 

Analyte Na me 

2.3.7.8-TCOo 
1.2.3.7.8-PeCOD 

1.2.3.4.7.8·HxCOO 
1.2.3.6.7.8-HxCOO 
1.2.3.7.8.9-H ... COD 

1.2.3.4.6.7.8-HpCDD 
OCDD 

2.3.7.8-TCDF 

1.2.3.7.8-" eCOl 
2.lA.7.8-PeCOF 
1.2.3.4.7.8-HxCDF 
1.2.3.6.7.8-HxCDF 

1.2.3.7.8.9-HxCDF 
2.3.4.6.7.8·HxCDF 

1.2.3.4.6.7.8-HpC DF 
1.2.3.4.7.8.9-HpCDF 
OCOF 

Total Tetra-Diox ins 
Total Penta-Dioxins 

Total Hexa-Oiox ins 
TOlal Hepla-Dioxins 

Total Tetra-Furans 
Total PeRta-FuraRs 

Total lle."a·FuraRs 
Total Hepta-FuraRs 

Pnnl.d 10113/10 17:01 

Soil 

IS66S042POOOI 
E I60 1027.0\3 

8290 
Method 
to 330g 

P209668 

OSfO II08 

\\Inn.r..!\$Ufl,m • • Aeofised.e1~ <pi 

Result Q EDL ,\IRl 

NO U 0.0398 1.12 
0.280 J 9-\t, 0.0506 2.80 
0.507 %.y<Y 0. 109 2.80 

0 .... J ",,1-'<' 0.0948 1.80 

1.1 5 J¥Y.-"" 0. 104 2.80 

38.2 B 0.387 2.80 

3370 ~:JS'-' 0. 16' 5.60 cV·,or 
1..I0 ...c:" ~7- 0.0676 1.1 2 

0.413 J 1"" 0.0329 2.80 

0.444 # 0.0324 2.80 

1.02 J pc. 0.04\2 2.80 

0.352 J #' 0.0392 2.80 

0.0983 .Jf'!J! 0.05 I I 2.80 
0.612 0.0439 2.80 

2.52 0.0760 2.80 
NO U 0. 103 2.80 

4.22 0.1 48 5.60 

1.08 0.0398 1.1 2 

3.'3 0.0506 2.80 
14.0 0.0948 2.80 

97. 1 0.387 2.80 

5.15 0.0676 1.1 2 

3.91 0.0324 2.80 

5.29 0.0392 2.80 

5.22 0.0760 2.80 

fonn lA 

590f 975 

'00 
Rat io R RT 

1.58 1.00 1 

1.51 0.998 
1.26 1.000 
1.5 I 1.008 

1.02 1.000 
0.89 1.000 

0.74 1.000 
1.76 1.001 

1.19 1.024 
1.1 1 1.000 
1.4 1 1.003 

2.37 1.036 

1.1 0 1.017 

0.95 1.000 

0.99 1.004 

0. 72 

1.48 
1.27 
1.02 

0.71 

1.64 
1. \3 

0.95 

Sel"\'ice Req uest: 
Da le C ollnted: 

Oll ie Rttei"«i: 

Units: 

Basis: 
P(' tcent Solids: 

Blank Fill- Name: 
Ca l Ver . F ile Name: 

Dilut ion 

Faclor 

EIOOI027 
9122110 1600 

9/23/10 

nglKg 
Dry 
86.4 

10121100302 
9/27110 
E-I·IRMS-<l4 

OB-S 
P2096S0 

P2096S9 
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Client: 
P rojt(' I: 

SlImplt Malri:.;: 

Sample N.mt: 
L.lIb Cotk 

COL.UMBIA ANAL.\ T ICAL. SERV ICES, INC. 

CH2M Hill 
Indian Htad - Site 661386329 
Soil 

IS66S042POOO I 
EIOO1027-0 13 

Anal>'u~ Rrport 

Stn ·it't Rtquesl: El OO I027 
Oalt Collttted: 9/22110 1600 
Oatt Rttth·t d: 9n311 0 

Units: Pe rcent 
Blisis: Dry 

P(' t(' ('nt Solids: 86.4 

Polythlorinaled Oibtnzodioxins and Po l~·th lori n ll t td Dibtnzofurans b~' II RGCII IRMS 

Anll l~·t ica l Mtthod: 8290 
Prtp I'oItthod: Method 

Sam "tt Amount: 10.llOg 

Da la Fill' Na mt: P209668 
ICAL. Oatt: 08/0 1/08 

LaMltd Compollnds 

13C-2.3. 7 .8· TCDO 
13C- 1 .2.3. 7.8-PeCDO 
13C-I .2.3.6.7.8-H,>;COO 
13C- I.2.3.4.6.7.8-HpCDD 
13C-OCDO 

13C-2.3.7.8·TCDF 
13C-I.2.3. 7 .S·PeCDF 
13C-1.2.3.4.7.8·}-I ,>;CDF _ 
13C-1 .2_3.4.6.7.8·HpCOF 

37CI·2.3. 7 .S-TeDO 

Pnn!w 100Ili l0 11:01 

\1J.f\ow2-S"'I,ml~~WIiQ2.n.,pI 

Spikt Cone. 
Conc.{pg) Found (pg) 

1000 508.900 
1000 604.719 
2500 1207.358 
2500 1235.398 
5000 1771.2 19 

1000 440.323 
1000 591.254 
2500 1114.280 
2500 11 25 .861 

800 6 11.704 

·!.Rt( 

" 60 
48 

" Jl 

44 

" " " 
76 

F""" lA 

60 of 975 

Control 
Q Limits 

40-135 
40-135 
40-1 35 

0 
40- 135 
40-135 

40- 135 
40-135 
40- 135 
40·135 

40- 135 

Oilit AnIlI~'Ztd : 1012.1 100302 
O.tt Euraettd: 9n7ll0 

In5trumenl "'ame: E-HRMS-04 

GC Colum n: DB-5 
Blan k Fill' Jlriamt: P209650 

C III Vtr. Fill' Nam(': P209659 

,,, 
Rlilio RRT 

0.79 1.008 
1.60 1.178 
1.27 0.992 
1.06 1.069 
0.9 1 1.148 

0.78 0.977 
1.58 1.[38 

0.53 0.97 1 
0.44 1.045 

NA 1.009 

TWD 12/20/2010
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Client: 
Proj«t: 
Sample Matrix: 

Sam pit Name: 
Lab Codt: 

COLUMBIA Af'liAL \'TICAL SERVICES, INC. 

CH2M Hill 
Indian Hcad - Site 661386329 

Soil 

IS66S042POOO I 
EIOO1027·013 

Analyti~ Repon 

Stn'iet Request: £1001027 
Date Collecled: 9/22110 1600 

Datt Recti,'w: 9123/ 10 

lInits: ngIKg 
Basis: Or}' 

Polychlorinated Dibtnzodioxins and Polychlorillattd Dibtll7.orurans by IIRGCIIIRl\IS 

Allalytical Mttbod: 8290 
Prep Method: Method 

Dilution T.:.' _ Adjust~d 
Allal~·tt .Name Rt'Sult DL Factor TEF CunCtRlration 

2.3.7.8-TC DD ND 0.0398 
1.2.3.7,8-I'cCOO 0.280 0.0506 1 0,280 
1.2,3,4,7.8-HxCOD 0.507 0.109 0. 1 0.0507 
1.2.3.6.7.8-HxCDD 0.9116 0.0948 0.1 0.0986 
1.2.3.7.8.9·HxCDO 1.1 5 0.104 0.1 0.115 
1.2.3.4.6.7.8·HpCDO 38.2 0.387 0.01 0.382 
OCOO 3370 0.169 0.0003 1.01 
2.3.7.8· TCDF 0.453 0.283 0. 1 0.0453 
1.2,3,7.8-\'cCDF OAB 0.0329 0.Q3 0.0124 
2.3.4.7.8-PcCDF 0.''''' 0.0324 OJ 0. 133 
1.2.3A.7.8-H....:COF 1.02 0.0412 0.1 0. 102 
1.2.3.6.7.8-UxCOF 0.352 0.0392 0.1 0.0352 
1.2.3.7.8.9-UxCOF 0.0983 0.051 1 0.1 0.00983 
2.3.4 .6.7.8-HxCDF 0.612 0.0439 0.1 0.0612 
1.2,3.4.6.7,8-llpCOF 2.52 0.0760 0.01 0.0252 
1.2.3.4.7.8.9-HpCDF NO 0.103 0.01 
QCDF ·'-22 0.148 0.0003 0.00127 

TOlal TEQ 2.36 

2005 WI-\O TEFs. NO - 0 

Printw tOl lll lO 17:01 Fonn lA 

\~ftno ... ~\S .. 'l''' • ..a~oEI!()QIt:O,i>i'< tpt 61 0f 975 ID-OOOO I H.n , .... 00 
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Clitnt: 
Projtct: 

Samplt Mun:.;: 

Sample Namt: 
Lab Codt; 

Analytinl Mtthod: 
Prtp Mtthod: 
Sample Amount: 

Dllia Fill' Name: 
ICAL Datt: 

Analylt Name 

2.3.7.8-TC DF 

l.a~l ed Compounds 

13C-2.3.7.8·TCOF 

37CI·2.3.7.8·TCDD 

Pnnled 10 13110 11:0 1 

COLUMB IA Ai'"AL ,,.ICAL St:R\,ICES.INC. 

CH2M WII 
Indian Head· Site 66/386329 

Soil 

IS66S042 pOOO I 

E1001027·013 

AnaIYIJ~ Rtpon 

Sen'ice RequHt: El001027 
Dale Collected: 9/221101600 

Date Re«ind: 9/23110 

Units: Ilg/Kg 

Basis: Dry 
Ptrctnt Solids: 86.4 

Polychlorinated Dibtnrodioxins and Pol~'ch lorinattd Dibenzofurans by IIRGCfH R.\IS 

8290 
Mcthod 
10.330g 

U137844 
12117/07 

Rtsult 

0.453 

Spike 

Conc.(pt) 

1000 

800 

Q EDL 

0.283 

Conc. 

Found (PI:) 

364. 129 

576.27 1 

I\ IRL 

1.1 2 

·!.R« 0 

3. Y 

72 

, .. 
Ralio 

0.66 

RRT 

1.00 1 

Date Anll l~'Zed: 10/4110 1235 

Date Extracted: 9/27110 
Inlilrumtnt Name: E-HRMS-OI 

GC Column: DB·225 
Blank Filel'"ame: U137838 

Clio l Vcr. Filt !"iame: U137837 

Dilution 
Factor 

Control Ion 
Limlu Ralio RRT 

40· 135 0.79 1.062 

40-135 NA 0.988 

\\I~fIo .... :\S .. rl,rru·,AerlieeGoiJ1(l(l11::Qio",-,pI 

Frxm IA 

620f975 1O-OOOO)~7&1'1 , ..... 00 
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C litnt: 

Project: 

Sample Matrix: 

Sa mple l':am e: 

La b Codt: 

Anal~'l ita l Melhod : 

Prep Method: 
SIl",,,k Amounl : 

Data Filt Name: 

ICAL Dale: 

Ana lyte Name 

2.3.7.8-TC OO 

1.2.3,7.8-PcCOO 
1.2.3.4.7.8-HxCOO 

1.2.3.6,7.8-HxCOO 

1.2.3,7.8.9·HxCOO 
1.2.3.4.6_7.8-HpCOD 

OCDO 

2.3,7.S-TC OF 

1.2,3.7.S-PeC OF 

2.3.4,7.8-PcCDF 
1.2.3.4.7.8-HxCOP 

1,2,3.6.7.S-HxCDF 

1.2.3.7.S.9-HxCDF 

2.3.4,6,7,S-HxCOF 

1.2.3.4.6_7.8-HpCDF 

1.2.3.4.7.8.9-HpCOF 
OCOP 

TOlal Tetra-Oioxins 

Total Penta-Dioxins 

Total Hexa-Dioxins 
Total Hepta-Dioxins 

Total Tetra-Furans 

Total Penta-Furans 

Total Hexa-Fumns 

Total Hepta-Furans 

Prillled IWOIlO 17;01 

COLUMB IA ANALYTICAL SERVICES, INC. 

CH2M Hill 

Indian Head - Site 66/386329 
Soil 

1$665043000 1 

EI 001 0 27-014 

AnalYli~~ Repon 

Stt"\'ice Requnt: E l OO I027 

Date Colleeled : 91221 101500 

Dale Refeil'ed: 9/23/ 10 

Un its: nglKg 

Basis; Dry 

PeITent Solids: 90.1 

Polyehlorinated Dibenzodioxins and Polychlorina ted Diben:wfu rans br HRGCIHR.,\IS 

8290 Date Analp:ed: 10/21100351 

Method Date Extracted: 9127/ 10 
L L .503g In3trument l'iame: E-HRMS-04 

GC Column: DB-5 

P209669 Blank File Name: P209650 

0810 1108 Cal Ver. Fi l(' Na m(': P209659 

'00 Dilution 
Result Q EDL MRL Ratio RRT Factor 

NO U ff'PD 0.0355 0.965 

0.164 )l( 1'-' #,1 (, 0 0432 2.4 1 2.08 1.000 

0.322 JJ(-{.!' 0.0630 2.41 1.63 0 .998 

0.617 J ~-b 0.0552 2.41 1.33 1.000 

0.796 )K-Y~ 0.0603 2.4 1 1.49 1.008 

37. 1 B 0. 127 2.4 1 1.04 1.000 

4920 )*S-t-i? 0.09 11 4.82 0.90 1.000 

0.683 ;z1 G--d.J"O~r,5 0.965 0.77 1.001 

0.2 77 J - ~".'6 0.0223 2.4 1 1.34 1.001 

0.269 ~ V 0.0220 2.41 1.89 1.024 

0.646 J t~ 0.0841 2.41 1. 17 1.000 

0.231 iK+' 0.0799 2.4 1 1.56 1.003 

NO U 0. 105 2.4 1 

0.113 0.OS96 2.4 1 1.14 1.017 

1.62 0.0629 2.4 1 0.95 1.000 

NO U 0.0852 2.4 1 

2.96 0. 144 4.S2 0.S5 1.004 

0.733 0.03 55 0.965 0.69 

2.29 0.0432 2.4 1 1.59 

10.8 0.0552 2.4 1 1.31 
933 0.127 2.41 1.05 

3.58 0.0525 0.965 0.67 

2.83 0.0220 2.41 1.39 

2. 15 0.0799 2.4 1 1.37 

2.80 0.0629 2.4 1 0.95 

Fo rm l A 

\'J"n",,"ZIS .. 'I'm.~rIiI1lile'fi:Q2,iI tpI 630f975 1().OOOO i S7U7 ",. 00 

TWD 12/20/2010

hkelly1
Line

tmcglynn
Line
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SS



C ltrnt: 

Project: 
Sa mple Matrix: 

Sa mple Name: 
La b Code: 

COL.UMBlA ANALYTICAL SERVICES,INC. 

CH2M 1-liII 
Indian Ilead - Site 66/386329 
Soil 

156650430001 
[ 1001027-01 4 

Analyti~ Report 

ScC"\'ice Request: E l OO I027 

Date Collected: 91221 101500 
Date Receh'ed: 9123110 

I!niu: Percent 
Basis: Dry 

PerTent Solids: 90. 1 

Po l~'c blorinatrd Dibcnzodioxins and Po l~'c hlorinated Oibenzofunlns by IIRGCIHR\IS 

Analytiul Method: 8290 

Prep ~l elhod : Method 
Sam ple Am(>unt: I I.SO]g 

Dlita File Name: "209669 
ICAL Date: 08IQI I08 

.... Mltd Compollnds 

13C-2.3.7.8-TCDD 

13C· 1.2.3.7.8-PcCDD 

13C- I.2.3.6.7.8-HxCDD 
13C.I .2.3A.6.7.8·llpCDD 
13C-OCDD 

13C· 2.3.7.8·TCDF 
13C- 1.2.3.7.8·PeCDF 

13C·I .2.3.4.7.8-1-lxCDF 
13C- I.2.3.4.6.7.8·HpCDF 

37CI-2.3. 7 .8-TeDD 

Prinled tOlIJI!O 17 01 

\lInf1""':\Sutl,m.·~<6I1QO:fi:Qi,1t-r", 

Spike Cone . 

Conc.(pg) Found (pg) 

1000 599.427 

1000 724.808 

2500 1489.897 

2500 1572,485 

5000 2281.304 

1000 547.184 
1000 734.941 

2500 1400.2.17 

2500 1479.387 

800 693.226 

-"'Ret 

60 
72 
60 
63 
46 

55 
7J 

" " 
87 

FOfTIl IA 

64 of975 

Control 
Q LimiU 

40· 135 

40·135 

40·135 
40-135 

40· 135 

40·1 35 

40· 135 
40-135 

40· 135 

40-135 

OUt Analyzed: 10121100351 

Date EJilnlcttd: 9127110 
Instrument ,,"arne: E_HRMS_04 

GC Column: DB-5 

Blank File Name: P209650 

Ca l Ve r. File Name: P209659 

I., 

Ratio RRT 

0,78 1.008 

1.61 1.178 

1.26 0.992 
1.04 1.()69 

0.9\ 1.147 

0.77 0.976 

\.59 1. 138 

0.52 0.971 
0.45 1.045 

NA 1.009 

lo.ooool S7S31 roY 00 

TWD 12/20/2010

tmcglynn
Line

tmcglynn
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SS



Clit.nl: 
Projtcl: 

Sample' Malrix: 

Sam pit Name: 
l ab Code: 

COLUMBIA ANALYTICAL SERVICES, INC. 

CH2M Hill 

Indian Head - Sile 66/386329 

Soil 

IS66S043OOOI 
ElOO1 027-0 14 

Anal},§j Repon 

St'n 'Kt'Rtquest: E IOOI027 
Da lrColI«led: 9n2l10 1500 
Dllte Rt'Ct'i,-rd: 9n3/10 

l lnits: ng/Kg 
Basis: Dry 

I'olychlorina lt'd Dibenzodioli:ins lind Polychlorinllted Diben1:ofu rans by IIRGcm ~IS 

An.I~·ltCiI Mtthod: 8290 

Prtp Mt'thod: Method 

Analyle Na mt Resull 

2.3.7.8-TCOD NO 
1.2.3.7.S-PeCOO 0.164 
1.2.3.4. 7 .8 - I-I~COO 0.322 

1.2.3.6.7.8-1-lxCOO 0.617 

1.2.3.7.8.9-1-I>:COO 0.7% 
1.2.3.4.6.7.8-HpCOO 37.1 

OCOO 4920 

23.7.S-TCOF NO 
1.23.7.S-PeCDF 0.277 
l .3A.7.S-PeCOF 0.269 

1.2.3.4.7.8-HxCDF 0 ..... 

1.2.3.6. 7.8-J-[~CO F 0.231 
1.2.3.7.8.9- HxCDF NO 
2.3.4.6,7.8-l-IxCDF 0.113 
1.2.3.4.6.7.8·HpCDF 1.62 
l .l_3 A.7.8.9-l-IpCDF NO 
OCOF 2.96 

2005 WI-IO rEFs. NO = 0 

Printed lo.'LlllO 17;01 
\lInflo .. '~IS .. rI'm,'~olilt(iO$:Q2,"-fpl 

DC 

0.0355 

0.0432 
0.0630 
0.0552 

0.0603 
0. 127 

0.09 11 
0.2 11 

0.0223 
0.0210 
0.0841 

0.0799 
0. 105 

0.0896 
0.0629 

0.0852 
0.144 

Total TEO 

Dilulion 

Factor TEF 

0.1 
0.1 

0.1 
0.0 1 

0.0003 
0. 1 

om 
0.3 
0. 1 

0. 1 
0. 1 

_o.1 
0.0 1 
0.01 

0.0003 

Fonn I ... 

65 of 975 

TEI-- _ Adjustt'd 

Conctntration 

0. 164 
0.0322 
0.0617 

0.0796 
0.371 
1,48 

0.0083 1 
0.0807 

0.0646 
0.0231 

0.QI 13 

0.0 162 

0.000888 

2.39 

lo.oooolSl1J7 , .... 00 

TWD 12/20/2010

tmcglynn
Line

tmcglynn
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SS



Client: 
Project: 
Sample Matrix: 

Sample ~ame; 

Lab Code: 

COLUMBIA ANA L \TICAL SERVICES, INC. 

C1 12M I-lill 

Ir'ldian I-Icad· Sile 66/386329 

Soil 

IS66S043000 1 

ElOO I027· 014 

Analyti~ Rcpon 

Serl'ice Request: E IOOI021 

Dllte Collected: 9122110 1500 
Dale Receil'ed: 9123110 

Units: nglKg 

Basis: Dry 

Percent Solids: 90.1 

Polychlorinated Dibenzodioxins and Po l~'ch lorinalrd Dibrnzofuran s by IIRGCII IRMS 

AnalyliclIll\lelhod: 
Prep Mel hod: 
Sample Amount: 

Dllta Fi le Name: 

ICAL Dille: 

Anllirte " 'ame 

2.3,7,8-TCDF 

Labdd Compounds 

J3C·2.3.7.8-TCDF 

37CI-2.3. 7 .8-TCDD 

PnnlW 10/ IJI10 1?:01 

8290 

Method 
11.503g 

U13784S 

12117107 

'\I~Ilo ... :\StOt""'.'.fl.-.o.&t1~7i ..... 

Resull Q 

ND U 

Spike 
Con(.(pJ:) 

1000 

800 

EDl MRL 

0.21 1 0.965 

Conc. 
Found (pg) 

476.638 48 

691.299 86 

Form IA 

66 of 975 

I," 
Ratio 

CORlro-l 
Limils 

40· 135 

40-135 

Dllte Analyzed: 
Date Extracted: 

Instrum"nl N"mll': 

GC Column: 
Blank File Name: 

Cal \" er. File Name: 

m lution 
RRT ""aClor 

I," 
Ral'" RRT 

0.78 1.061 

NA 0.988 

10/411 0 1312 

9127110 
E-HR MS-OI 

D8·225 

U 137838 

U I37837 

1O-OOOOI~nn ,.., 00 

TWD 12/20/2010

tmcglynn
Text Box
SS

tmcglynn
Line



C li tnl : 
ProjtCI: 

Sa mplt Ma lri,,: 

Samplt Namt: 
lab Codt: 

COLU~IB IA ANAl'TICA l S[RVICES, INC. 

C" 2M Hill 
Indian Head - Silc 661386329 

Soil 

IS66S0440001 

E1001027·0 1S 

Anal )'hBO Report 

Stn'ict Reqursl: E l001027 
Dale Collecled: 91221 10 1630 

Dille Receind: 9123110 

Unils: ng/Kg 

Basis: Dry 
Pertenl Solitls: 89.3 

Pol~'ch l orinliled Dibenlodioxins and Pol~'c hlorimllcd Oibenzofurans b~' II RCC/ll RMS 

AnalYlical Melhod: S290 

Prep i\1 elhod: Method 
Samplc: Amount: 11 .095£ 

Data file Name: P209690 

ICA l Dale: OS/OIlOS 

Analyte Na mt 

2.3.7.8· '-COO 
1.2.3.7.8-PeCOO 

1.2.3.4.7.8·II:.:COO 
1.2.3.6.7.S-I-lxCOO 

1.2_3 .7.8.9-HxCOO 
1.2.3.4:6.7.8·HpCOO 
oeD)) 

2.3.7.8· TCDF 

1.2.3.7.S-PeCDF 
2.3.4.7.S· I>eCOF 
1.2.3.4.7.8-HxCOF 

1.2.3.6.7.8·1-lxCDF 
1.2.3.7.8.9· HxCDF 

2.3.4.6.7.S-HxCOF 
1.2.3.4.6.7.8·BpC DF 
1.2.3 .4.7.8.9-HpCOF 

OCD' 

TOlal Tetra·Dioxins 
TOlal Penla· Dioxins 
TOlal Hexa-Diox ins 

TOlal Hepta· Dioxins 

TOlal Tetra-Furans 

TOlal Penta·Furans 
Total l·iexa-Furans 

Total Hepta.Furans 

Printed 1011)110 17,01 

\\lBIlo .. ' :IS,,'I,ro.~>iIl~ .,.. 

Result Q EDl MRL 

ND U :f(~ 0.0444 1.01 
0.151 JK# #' 0.0259 2.S2 
0.250 J)l"/.! ~ 0.0729 2.S2 
0.709 J ~f-\ 0.0640 2.52 
0.551 J4 0.0699 2.52 

43.7 B 0. 11 3 2.S2 
4600 [JES_tl. 0.0340 S.05 

",".-ol' 
0.670 JZi 'P~ 0.05S1 1.0 1 

ND U 0.0424 2.52 
OJ15 0.04 19 2.S2 
0.610 J 0.033S 2.S2 
0.203 J 

0.0667 
OJII 

1.93 
ND U 

3.55 

0.356 

0.483 
J.% 
98.5 

1.90 
2.55 
3.54 
4.68 

0.032 1 2.S2 
0.04 19 2.S2 
0.0360 2.52 

0.0429 2.S2 
0.OS82 2.52 
0.06 11 S.05 

0.0444 1.01 

0.0259 2.S2 
0.0640 2.52 
0. 113 2.S2 

0.055 1 1.01 

0.04 19 2.S2 
0.032 1 2.52 
0.0429 2.S2 

fonn IA 

67 of 975 

Oatt A na lyzed: 10/4/ 101310 

Da le ExlraNed: 9127/ 10 
Instrument Name: E·H RMS.{l2 

GC Column: DB-S 

Blllnk File i'iame: P209650 

Cal Vet. File Name: P209688 

,., 
Dilution 

Ratio RRT Factor 

1.92 1.000 
0.83 0.998 

1.30 1.000 
1.01 I .OOS 

1.01 1.000 
0.89 1.000 

0.85 1.00 1 

1.72 1.025 
1.08 1.000 
1.41 1.003 
1.2 1 1.037 

1.07 1.017 
1.09 1.000 

0.91 1.004 

0.84 
1.78 

1.12 
1.02 

0.79 

1.52 

1.1 1 
1.09 

10--0000IHU7 , .... 00 

TWD 12/20/2010

hkelly1
Line

tmcglynn
Text Box
SS

tmcglynn
Line



Client: 
Preject: 
Sample l\IatriJ:: 

Sample Name: 
Lab Code: 

COLUI'IIBIA ANAL\T1CAL SERV ICES, INC. 

CH1M Uill 
Indian Head - Sile 661386329 

Soil 

IS66S0440001 
£ 1001027-015 

Analyti~ Report 

Sel"\'ice Request: [ 100 1027 

Date Colleded: 9122110 1630 
Dlitt Reeeil'ed: 9123/ 10 

Units: Percent 
B.asis: Dry 

Percent Solids: 89.3 

Polychlorinated Dibenzodioxins .and Pol,'chlorinlled Dibenzofunns b~' IIRGCIHRMS 

A nal~'tical Method: 8290 
PNP Method: Method 
Sample Amount, 11 .0958 

Dati File Name: 1'209690 
ICAL Date: 08101108 

Spike Cone. 
Labdcd Compounds Conc.(pg) Found (pg) 

13C-2.3.7.8-TCOD 1000 533.628 
13C-l.2,3.7.8 -PeCOO 1000 586,282 
13C-I .2.3.6,7.8-H:I:CDD 2500 1382.820 
13C- I.2_3.4.6.7,8.1·lpCOO 2500 1314.521 
13C-OCOO ,000 2383.450 

13C-2.3.7.8-TCOF ' 000 481.134 
13C-I .2.3, 7 .8·PeCOf 1000 526.838 
13C-1 .2.3.4.7.8-HxCDF 2500 1171.167 
13C-\.2.3.4.6.7.8-llpCDF 2500 1094.824 

37CI -2.3. 7 .8-TCOD 800 625.592 

Primw 10113110 17:01 

\~~now~\S .. rlrms~r&r!~.'1" 

·/.Rtt 

53 

" " 53 
48 

48 
53 
47 

44 

78 

Fonn LA 

68 of 975 

Conlrol 
Q UmiU 

40-135 
40-135 
40-135 
40-135 
40-1 35 

40-135 
40-135 
40-\35 
40-135 

40-1 35 

Date An.alyzed: 101411013 10 
Date Extracted: 9/27/ 10 

InOjtrument N:lme: F_HRMS-fl2 

GC Column: OB·5 
Blank ." Ie N.ame: 1'209650 

Ca l " er, File Name: 1'209688 

,., 
Ratio RRT 

0.77 1.008 
1.61 1. 179 
1.27 0.992 
1.05 1.068 
0.91 1.147 

0.79 0.976 
1.57 1.138 
0.52 0.970 
0.44 1.045 

NA 1.008 

10-00001 S7IIJ7 fev 00 

TWD 12/20/2010

tmcglynn
Line

tmcglynn
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COLUMBIA ANAL'TICALSF.RVIC[S, INC. 

Clitnt: 
Projtct: 

Samplt Main.: 

Samplt ~amt: 
LabCodt: 

CI-I2M 1-liIl 
Indian I-lead· Site 661386329 
Soil 

IS66S~40001 

EIOO1 027·0 15 

Analyt.M Rtport 

Stn'itt Requtst: El 001027 
Dlltt Colltcttd: 9122110 1630 
Dlltt Rtct r.·td: 9/23110 

Units: nglKg 
Basis: Dry 

Po l~'ehlorinated Dibtnzodioxins and Polych lorinattd Dibtnzorunns b~' IIRGCIIIRMS 

Anal}1ielll MetbOtI : 8290 
P~p Mtthod: Method 

ADlllrtt Namt 

2.3,7.8-TCDD 
1,23,7.8·PeCDO 
1.2,3.4,7,8·H:.:CO[) 
1.2.3,6,7.8·l-IxCOO 
1,2,3,7.8,9-I-!:.:CDO 
1.2,3.4,6.7.8·HpCDD 
oeDD 
2.3.7,8-TCDF 
U,3,7.S-PeCDF 
2,3.4.7,S·PeCDF 
1.2.3.4,7.S-HxCDF 
1.2,3,6,7,S·H:.:COF 
1.2.3.7,8,9-HxCOF 
2.3.4,6.7.8-HxCDF 
1,2,3.4.6.7,8-HpCDF 
1.2,3.4.7.S.9-HpCDF 
oeDF 

2005 WHO TEFs, ND · 0 

Printed 10113/ 10 17.0 1 

\lInnow:\Su.-I,m.~""OOrQi'I tpO 

Resu lt 

ND 
0.151 
0,250 

0,709 
0.551 

43,7 
4600 

ND 
ND 

0.315 
0.610 
0.203 

0,0667 
0.311 

1.93 
ND 

3.55 

DL 

0.0444 
0.0259 
0.0729 
0.0640 
0.0699 
0. 113 

0.0340 
0,25 1 
0.~24 

0.0419 
0.033S 
0.032 1 
0,0419 
0.0360 
0.0429 
0.0582 
0.0611 

TOIal TEQ 

Dilution 
Factor TEF 

0.1 

0. 1 

0.1 

0.01 
0.0003 
0.1 

0.03 
OJ 
0.1 

0.1 

0.1 

0.1 

0.0 1 
0.0 1 
0.0003 

Form lA 

69 of 975 

TEF _ Adjusted 

Concentration 

0. 151 
0.0250 
0.0709 
0.055 1 
0.437 
1.38 

0.09..15 
0.06 10 
0.0203 
0.00667 
0.03 11 
0.0193 

0.00107 

2.35 

Su~ R.f..-eI>CC 100000001nlJ7 ''''' OJ 

TWD 12/20/2010
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C lient: 

Project: 

Sample MatriJ;: 

Sa mple Name: 

Lli b Code: 

COLU1\IBIA ANALYTICAL SE RVICES, INC. 

CH2M Hill 

Indian Head· Site 66/386329 

Soil 

IS66S044000 1 

EIOO1021·01 5 

Anal),l.6Q Report 

Sen 'ke RequtSt: EH)()1021 

D.ateColiected : 9/221 10 1630 
Dale Retth·td: 9123/10 

Units: ng/Kg 

R.asis: Dry 
Percent Solids: 89.3 

PolychlorinaU'd Dibcnzodioxin.!i and Polychlorinated Dibcnzofurans h,· HRGCIIIR.\ IS 

Analyt iu l Method: 

Prep Method : 
S.mple A mount: 

Data File Name: 

ICA l Date: 

Anal)'le Na me 

2.l.7.8-TCDF 

I ... btltd Compoulldl 

13C· 2.3,1.8·TCOF 

37CI-2.3.1.8· TCDD 

8290 

Method 

11 .095s 

U I37848 

12111101 

Pnnlcd IOJ13110 17.0 1 

\J.fIo,..z.s"'I'''''':ReoI:ised.e,~ ... 

Result Q 

NO U 

Spike 

Cone.(p~,) 

1000 

800 

EDL MRL 

0.25 \ 1.01 

Cone. 

Found (PI) % Rff Q 

448.617 4S 

608.5 14 76 

Form IA 

70of97S 

,,, 
Ratio 

Conlrol 
Limiu 

40-135 

40-1 35 

Date Ana~'Ud: 

Date Extracted: 

Instrum l!'nt Nlllml!': 

GC Column : 

Blank File Name: 

Ca l Vcr. File Name: 

Dilution 
RRT Factor 

,,, 
Ratio RRT 

0.82 1.061 

NA 0.988 

1014/ 10 I SIS 
9127110 
F.-I-IRMS·OI 

DB·225 
U I3183 8 

U I31831 

1(I.OO(I(l I S7S)7, ..... OO 

TWD 12/20/2010

tmcglynn
Line

tmcglynn
Text Box
SS



Clienl: 
Projecl: 
Sample ~btri .l: 

Sample Name: 
Llib Code: 

COLUMBIA ANALYTI CA L SERVICES, INC. 

CH2M Hill 
Indian Head · Sitc 66/386329 
Soil 

156650450001 
E1001 027·0 16 

Analyula' Rcpon 

Se n 'ice Request: ElOOlO27 
Dille Collecled: 9/2'11 10 1700 
Date Receh'ed: 9123110 

linits: ng/Kg 
B.asis: Dry 

Percent Solids: 86.5 

Pol~'chlorina lcd Dibenzotiio.lins and Polychlorinated Dibtn:wfurllns by nRGCmR.~15 

Anll~·t icl l Melhod : 8290 Dale Analyu d: 10/4110 135g 
P~p Method: Method 0111' E.l lnetcd: 9127/ 10 
Sample Amoun,: 10.27 1g In~'",ment "'.me: F·HRMS..fl2 

GC Column: DB·S 
0.1. Fill' NlImt: 1'10969 1 Blink File Nlme: 1'109650 
ICAlOate: 08/0lf08 Ca l Vtr. File l'\ame: 1'209688 

'00 Dilution 
Anll lyle Nlmt Result Q EDt MRL Ratio RRT F:lICto r 

23.7.8·T(DO NO 

~ i' 0.0437 1.13 
1.2.3.7.8·PeCOO OJ,. 0.0330 2.81 1.62 1.000 
1.2.3.4.7.8·1-\x( 00 0.629 pif 0.0629 2.81 1.00 0.998 
1.2.3.6.7.8-l-IxCOO 1.24 0.0552 2.8\ 1.39 1.000 
1.2.3.7.8.9-HxCDD 1.47 J 0.0603 2.81 1.39 1.008 
1.2.3.4.6.7.8· HpC OD 91.2 B R 0.214 2.8 1 1.04 1.000 
OCDD 9J60 ~ J'. L 0.0581 5.63 0.89 1.000 

~ ..... 
23.7.8·TCDF J.J7 fl' ~;f.\ 0.0388 1.13 0.74 1.001 
1.2.3,7.8-I'cCDF 0.297 JI<+" ~I'-\V 0.0423 1.81 1.83 1.001 
2.3.4.7.S· PeCDF 0.390 ¢f' O.O-1IS 2.81 2. 11 1.02S 
1.2.3.4.7.8-HxCOF 0.%0 J ~'> 0.0227 2.81 1.17 1.000 
1.2.3.6.7.S-HxCDF OJI3 ""t:, ,,::; 0.0215 2.S I 1.49 1.003 
1.2.3.7.8.9· l-IxCDf.., 0.114 W (f 0.0281 2.S I 2.58 1.037 
1.3.4.6.7.8-HxCDF 0.221 1)(-1-" 0.024 1 2.81 1. 77 1.017 
1.2_3.4.6.7.8-i-lpCDF 2.06 J f-,9 CJ 0.0466 2.81 0.88 1.000 
1.2_3.4.7.8.9-HpCOF 0.136 ¢ 0.0632 2.8 1 1.56 1.033 
OCDF 3.08 0.0903 5.63 0.80 1.004 

Tota! Tetra-Dioxins 1.48 0.0437 1.13 0.83 
Total Penta-Dioxins 4.26 0.0330 2.8 1 1.38 
Tutal Hexa-Dioxins 21.1 0.0552 2.81 1.26 
Total Hepta· Oio:dns 2IJ 0.224 2.81 1.05 

Total Tetra-Furans 6,46 0.0388 1.13 0.69 
Total Penta· FuraTls 4.15 O.04IS 2.81 lAO 
Total Hexa-Furans ..,. O.G2IS 2.81 1.06 
Total J-Iepta.Furans 1.97 0.0466 2.S I 0.97 

Pnnl~d 10, 13110 17'0 1 fon" , ... 

\'J.IIo ... %IS ... " .... ·.~<itlQl)1lQ2.j\ 'I" 71 of 975 IO-OOOOlnll1 , .... ·00 

TWD 12/20/2010

hkelly1
Line
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SS
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C1il'nt: 
Projl'ct: 
Samplt !\'Iatrix: 

Sam pit Name: 
Lab Code: 

COLUMBIA ANA UTICAL SERVIC ES, II\C. 

CI12M Hill 
Indian Head - Site 66/386329 

Soil 

IS66S045000 1 
EIOO1027-0 16 

AnalYIl6f1 Repon 

Sen 'ice Rtqul'st: EI001027 
Date Collected: 9/221 10 1700 
Date Receh'ed: 9/23110 

Units : Percent 
Basis: Dry 

Pert'ent Solids: 86.5 

Polychlorinated Dibenzodioxins and Pol~'c hlorinated Dibenzofu nlOS by I-IRGCIH R...\I S 

Anal~' t ica l Method: 8290 
Prep Mtthod : Method 
SAm pll' Amount: 10.271g 

Data Fi[e Name: P20969 1 

ICAl Dale: 08/0 1/08 

LaMltd Compound! 

13C-2.3, 7 .8-TCDO 
13C-I .2.3. 7 .8-PeCOO 
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M E M O R A N D U M   
 

Data Validation Summary 

Indian Head CTO-JU04 

 
TO: Anita Dodson/VBO 

FROM: Tiffany McGlynn/GNV 

CC: Herb Kelly/GNV 

DATE: December 28th, 2010 

 

Introduction 

The following data validation report discusses the data validation process and findings for 
Katahdin Analytical Services SDG JU04-2. 

Samples were analyzed using the following analytical methods: 

 SW6010/6020 Metals  

 SW7470A/7471A Mercury 

 SW8081A Pesticides 

 SW8082 PCBs 

 SW8260C Volatiles 

 SW8270C and 8270C SIM Semivolatiles 

 SW8330 Explosives 

 9012 Cyanide 



 

The samples included in this SDG are listed in the table below. 

 

Sample Name 
Lab Sample 

ID 

IS66DP310001  SD5871‐2 

IS66DP311415  SD5871‐3 

IS66DP280001  SD5871‐4 

IS66DP280607  SD5871‐5 

IS66EB092310  SD5871‐6 

IS66EB092410  SD5903‐1 

IS66DP270001  SD5903‐3 

IS66DP270910  SD5903‐4 

IS66DP260001  SD5903‐5 

IS66DP260708  SD5903‐6 

IS66DP290001  SD5903‐7 

IS66DP291617  SD5903‐8 

IS66EB01‐092810  SD5971‐1 

IS66DP360001  SD5971‐2 

IS66DP360809  SD5971‐3 

IS66DP370001  SD5971‐4 

IS66DP371314  SD5971‐5 

IS66DP390001  SD5971‐6 

 

The original Sample IDs as submitted to the laboratory were incorrect.  A cross-reference table 
with the correct Sample IDs is provided at the end of this report. 

 

Data Evaluation 

Data was evaluated in accordance with the analytical methods and with the criteria found in the 
following guidance documents: National Functional Guidelines for Superfund Organic 
Methods Data Review (EPA 2008), National Functional Guidelines for Inorganic Methods Data 
Review (EPA 2004), Region III Modifications for Organic Data Review (EPA 1994), and Region 
III Modifications for Inorganic Data Review (EPA 1993), as applicable. The samples were 
evaluated based on the following criteria: 

 

 Data Completeness 

 Technical Holding Times 

 Initial/Continuing Calibrations 



 Blanks 

 Internal Standards 

 Serial Dilutions 

 Dual Column Confirmation 

 Laboratory Control Samples 

 Matrix Spike  Recoveries 

 Surrogate Recoveries 

 Field Duplicate Precision 

 Identification/Quantitation 

 Reporting Limits 

 

Overall Evaluation of Data/Potential Usability Issues 

Specific details regarding qualification of the data are addressed in the sections below. If an 
issue is not addressed there were no actions required based on unmet quality criteria. When 
more than one qualifier is associated with a compound/analyte, the validator has chosen 
the qualifier that best indicates possible bias in the results and qualified these data 
accordingly.  

Data that has been qualified are summarized in Attachment 1.  

Attachment 2 lists the specific non-conformance issues, such as the %Difference, Relative 
Percent Differences (RPD) and recoveries for data in this SDG. 

 

Data Completeness 

The SDG was received complete and intact. Resubmissions were not required.  

 

Technical Holding Times 

According to the chain of custody records, sampling was performed on 9/23/10, 9/24/10 
and 9/28/10. Samples were received at the laboratory on 9/24/10, 9/25/10 and 9/29/10. 
All sample preparation analysis was performed within holding time requirements.  

 

Calibration 

Initial, continuing calibration, and second source verification were outside of criteria for the 
compounds listed below in methods 8260B, 8270C and 8270C SIM. Affected data are 
summarized in Attachment 1. 



 

Sample ID  Compound  Calibration 

IS66DP260001  Benzaldehyde  IC  

IS66DP260708  Benzaldehyde  IC  

IS66DP270001  Benzaldehyde  IC  

IS66DP270910  Benzaldehyde  IC  

IS66DP280001  Benzaldehyde  IC  

IS66DP280607  Benzaldehyde  IC  

IS66DP290001  Benzaldehyde  IC  

IS66DP291617  Benzaldehyde  IC  

IS66DP310001  Benzaldehyde  IC  

IS66DP311415  Benzaldehyde  IC  

IS66DP360001  Benzaldehyde  IC  

IS66DP360809  Benzaldehyde  IC  

IS66DP370001  Benzaldehyde  IC  

IS66DP371314  Benzaldehyde  IC  

IS66DP390001  Benzaldehyde  IC  

IS66EB092310  Benzaldehyde  IC  

IS66EB092410  Benzaldehyde  IC  

IS66EB01‐092810  Benzaldehyde  IC  

IS66DP260001  Phenol  2nd source 

IS66DP260001  2‐Methylphenol  2nd source 

IS66DP260001  4‐Nitrophenol  2nd source 

IS66DP260708  4‐Nitrophenol  IC  

IS66DP270001  4‐Nitrophenol  IC  

IS66DP270910  4‐Nitrophenol  IC  

IS66DP280001  4‐Nitrophenol  IC  

IS66DP280607  4‐Nitrophenol  IC  

IS66DP290001  Phenol  2nd source 

IS66DP290001  2‐Methylphenol  2nd source 

IS66DP290001  4‐Nitrophenol  2nd source 

IS66DP291617  Phenol  2nd source 

IS66DP291617  2‐Methylphenol  2nd source 

IS66DP291617  4‐Nitrophenol  2nd source 

IS66DP310001  4‐Nitrophenol  IC  

IS66DP311415  4‐Nitrophenol  IC  

IS66DP360001  Nitrobenzene  2nd source 

IS66DP360001  4‐Nitrophenol  IC  

IS66DP390001  Nitrobenzene  2nd source 

IS66DP390001  4‐Nitrophenol  IC  

IS66EB092310  Naphthalene  CC 



Sample ID  Compound  Calibration 

IS66EB092310  2,4‐Dinitrophenol  IC  

IS66EB092310  4‐Nitrophenol  IC  

IS66EB092410  Nitrobenzene  2nd source 

IS66EB092410  2,4‐Dinitrophenol  IC  

IS66EB092410  4‐Nitrophenol  IC  

IS66EB092410  4‐Nitroaniline  2nd source 

IS66EB092410  4,6‐Dinitro‐2‐methylphenol  IC  

IS66DP310001  Acetone  IC  

 

 

 

Blanks 

Various compounds in methods 6020, 6010B, 8260B, and 8270C SIM were detected in 
equipment blank,  field blanks, method blanks, and calibration blanks as indicated below. 
Affected data are summarized in Attachment 1. 

 

Blank ID   Compound  Conc.  Units 
Action 
Level  Units 

8260 ‐ VOC 

IS66EB092310  Acetone  6.8  ug/L  68  ug/Kg 

IS66EB092410  Acetone  6.6  ug/L  66  ug/Kg 

IS66FB092710  Acetone  4.8  ug/L  48  ug/Kg 

WG82627 ‐2– MB – 9/27  Carbon Disulfide  1.5  ug/L  7.5  ug/Kg 

WG82717‐2 – MB – 9/29  Carbon Disulfide  1.3  ug/L  6.5  ug/Kg 

WG82812‐2 – MB – 9/30  Carbon Disulfide  1.3  ug/L  6.5  ug/Kg 

WG82949‐2 – MB – 10/1  Carbon Disulfide  1.2  ug/L  6.0  ug/Kg 

8270 SIM 

IS66EB092310  Benzo(b)fluoranthene  0.14  ug/L  23.1  ug/Kg 

IS66EB092410  Naphthalene  0.095  ug/L  15.8  ug/Kg 

Benzo(a)anthracene  0.13  ug/L  21.6  ug/Kg 

WG82643‐1RA – MB – 
9/28  BEHP  1.6  ug/L  16  ug/L 

WG82758‐1RA – MB – 
9/30 BEHP 3.0  ug/L  30  ug/L 

WG82749‐1 – MB – 9/30 BEHP 46  ug/kg  460  ug/Kg 

Metals – 6010/6020 – Waters 

PBWAJ01ICW0 ‐ PB  Iron  22.43  ug/L  12.15  ug/L 

PBWAJ01ICW0 ‐ PB  Magnesium  8.622  ug/L  43.11  ug/L 



Blank ID   Compound  Conc.  Units 
Action 
Level  Units 

PBWAJ01ICW0 ‐ PB  Manganese  0.831  ug/L  4.16  ug/L 

PBWAJ01ICW0 ‐ PB  Zinc  1.2  ug/L  6.0  ug/L 

PBWAJ01IMW0 ‐ PB  Arsenic  1.712  ug/L  8.56  ug/L 

PBWAJ01IMW0 ‐ PB  Vanadium  1.556  ug/L  7.78  ug/L 

PBWAJ06IMW0 ‐ PB  Chromium  1.535  ug/L  7.675  ug/L 

CCB 100410 1749  Sodium  13.93  ug/L  69.65  ug/L 

CCB 100410 1749  Zinc  0.3  ug/L  1.5  ug/L 

CCB 100410 1749  Barium  0.25  ug/L  1.25  ug/L 

CCB 100410 1749  Manganese  1.75  ug/L  8.75  ug/L 

CCB 100510 1830  Magnesium  10.89  ug/L  54.45  ug/L 

CCB 101210 1830  Beryllium  0.01  ug/L  0.05  ug/L 

Metals – 6010/6020 – Soils 

ISSEB01‐092310 (soil)  Calcium  17.1  ug/L  0.855  mg/Kg 

ISSEB01‐092410 (soil)  Cadmium  0.04  ug/L  0.02  mg/Kg 

Calcium  28.3  ug/L  14.15  mg/Kg 

ISSEB01‐092810 (soil)  Calcium  24  ug/L  12  mg/Kg 

Copper  0.17  ug/L  0.085  mg/Kg 

ISSFB01‐092210 (soil)  Arsenic  1.8  ug/L  0.9  mg/Kg 

Cadmium  0.1  ug/L  0.05  mg/Kg 

ISSFB01‐092210 (soil)  Arsenic  2.4  ug/L  1.2  mg/Kg 

PBSAI30ICS0  Barium  .038  mg/Kg  0.190  mg/Kg 

Calcium  8.275  mg/Kg  41.375  mg/Kg 

Copper  0.080  mg/Kg  0.4  mg/Kg 

Iron  4.409  mg/Kg  22.045  mg/Kg 

Magnesium  2.899  mg/Kg  14.5  mg/Kg 

Manganese  0.155  mg/Kg  0.755  mg/Kg 

Nickel  0.0556 mg/Kg  0.280  mg/Kg 

Sodium  10.91  mg/Kg  54.55  mg/Kg 

Zinc  0.081  mg/Kg  0.405  mg/Kg 

PBSAI30IMS0  Arsenic  0.231  mg/Kg  1.155  mg/Kg 

Chromium  0.269  mg/Kg  1.345  mg/Kg 

Selenium  0.062  mg/Kg  0.31  mg/Kg 

Vanadium  0.163  mg/Kg  0.815  mg/Kg 

PBAJ11ICS1  Cadmium  0.017  mg/Kg  0.085  mg/Kg 

Calcium  5.317  mg/Kg  26.585  mg/Kg 

Copper  0.132  mg/Kg  0.66  mg/Kg 

Iron  2.835  mg/Kg  14.175  mg/Kg 

Magnesium  2.256  mg/Kg  11.28  mg/Kg 

Sodium  29.36  mg/Kg  146.8  mg/Kg 

Zinc  0.305  mg/Kg  1.525  mg/Kg 



Blank ID   Compound  Conc.  Units 
Action 
Level  Units 

PBAJ11IMS0  Chromium  0.159  mg/Kg  0.795  mg/Kg 

CCB 100110 1657  Barium  0.34  ug/L  0.170  mg/Kg 

Beryllium  0.24  ug/L  0.120  mg/Kg 

Zinc  0.62  ug/L  0.310  mg/Kg 

CCB 100110 1751  Cadmium  0.56  ug/L  0.280  mg/Kg 

Calcium  21.68  ug/L  10.84  mg/Kg 

Iron  12.09  ug/L  6.045  mg/Kg 

Magnesium  15.15  ug/L  7.575  mg/Kg 

CCB 100110 1845  Nickel  0.69  ug/L  0.345  mg/Kg 

CCB 100110 1939  Lead  2.16  ug/L  1.08  mg/Kg 

Manganese  0.96  ug/L  0.48  mg/Kg 

Potassium  66.38  ug/L  33.190  mg/Kg 

Sodium  37.65  ug/L  18.825  mg/Kg 

CCB 100410 1646  Silver  0.01  ug/L  0.005  mg/Kg 

Thallium  0.01  ug/L  0.005  mg/Kg 

CCB 100410 1745  Magnesium  10.89  ug/L  5.445  mg/Kg 

CCB 101410 1826  Barium  0.32  ug/L  0.160  mg/Kg 

Beryllium  0.2  ug/L  0.10  mg/Kg 

Sodium  38.17  ug/L  19.085  mg/Kg 

CCB 100410 1921  Iron  18.92  ug/L  9.46  mg/Kg 

Cadmium  0.16  ug/L  0.08  mg/Kg 

Magnesium  10.05  ug/L  5.025  mg/Kg 

Manganese  1.35  ug/L  .775  mg/Kg 

 

 

Lab Control Sample/Lab Control Duplicate 

Multiple compounds were qualified due to low recoveries in the LCS/LCSD for methods 
8270C, 8270C SIM, and 8330. 3,3-Dichlorobenzidine was rejected due to 0% recovery. 
Affected data are summarized in Attachment 1. 

 

Matrix Spike/Spike Duplicate 

Calcium, Magnesium, Potassium and Fluoranthene were qualified due to high recoveries in 
the MS/MSD. Various other compounds for methods 8260B, 8270C and 8270C SIM were 
qualified due to low recoveries in the MS/MSD.  

4-Chloroaniline was rejected due to 0% recovery for lab sample 5871-5. Antimony was also 
rejected due to 23% recovery for lab sample 5871-4 and 20% recovery for lab sample 5871-5. 
Affected data are summarized in Attachment 1. 

 



Surrogates 
Surrogates for the samples listed below exhibited recoveries below the lower control limits 
for methods 8081A and 8082 and 8260B. Acetone was qualified for sample IS66DP280001 
due to high surrogate recovery.  Affected data are summarized in Attachment 1. 
 
 

Sample ID 

IS66DP260001 

IS66DP260708 

IS66DP270001 

IS66DP270910 

IS66DP280001 

IS66DP280607 

IS66DP290001 

IS66DP291617 

IS66DP310001 

IS66DP311415 

IS66DP360001 

IS66DP360809 

IS66DP370001 

IS66DP371314 

IS66DP390001 

IS66DP260001 

IS66DP260708 

IS66DP270001 

IS66DP270910 

IS66DP280001 

IS66DP290001 

IS66DP360001 

IS66DP390001 

IS66DP260708 

IS66DP291617 

IS66DP311415 

IS66DP360001 

 
 
 

 
 
Internal Standards 
Internal standards were out high for the samples below for method 8270C SIM. The 
compounds affected by the high internal standards are summarized in Attachment 1. 
 



Sample ID 

IS66DP260708 

IS66DP260708 

IS66DP270001 

IS66DP270001 

IS66DP270910 

IS66DP270910 

 
 

 
Other Quality Control Issues 
From the Case Narrative – “All of the soil samples had concentrations of Tetrachloroethene 
above the MDL.  Upon investigation, Katahdin found that the freezer blank stored in the 
freezer at the same time as these samples had a Tetrachloroethene concentration of 15 
ug/kg.  Upon further investigation, Katahdin discovered that another client’s sample which 
was also stored in the same freezer had an extremely high concentration of 
Tetrachloroethene.  It is believed that this sample is the source of contamination.  The 
sample was removed from the storage freezer and the subsequent freezer storage blank had 
no detection of Tetrachloroethene above the MDL.”  Therefore, qualify all detected 
Tetrachloroethene results as “J-OT”.   
   
 
Re-extractions and Dilutions 
All qualified data are summarized in Attachment 1 except for those excluded for re-
extractions and dilutions. 
 

 

Conclusion 

These data, as qualified, are available to be evaluated by the project team for use in decision-
making purposes. 
 

Please do not hesitate to contact us about this validation report.  

 

Sincerely,  

 

 

Tiffany McGlynn 



Qualification Flags 

Exclude More appropriate data exist for this analyte. 
R Data were rejected for use. 

UL 
Analyte not detected, quantitation limit is potentially biased 
low. 

UJ Analyte not detected, estimated quantitation limit. 
U Analyte not detected. 

B 
Not detected substantially above the level reported in 
laboratory or field blanks. 

L Analyte present, estimated value potentially biased low. 
K Analyte present, estimated value potentially biased high. 

N 
Analyte identification presumptive; no second column analysis 
performed or GC/MS tentative identification. 

J Analyte present, estimated value. 

NJ 

Analysis indicates the presence of an analyte that was 
"tentatively identified" and the associated value represents its 
approximate concentration. 

None 
Placeholder for calculating quality control issues that do not 
require flagging. 

= 
Analyte was detected at a concentration greater than the 
quantitation limit. 



Qualifier Code Reference 

Value Description 

%SOL High Moisture content 

2C 
Second Column – Poor Dual Column 
Reproducibility 

2S 
Second Source – Bad reproducibility between 
tandem detectors 

BD 
Blank Spike/Blank Spike 
Duplicate(LCS/LCSD) Precision 

BRL Below Reporting Limit 

BSH Blank Spike/LCS – High Recovery 

BSL Blank Spike/LCS – Low Recovery 

CC Continuing Calibration 

CCH 
Continuing Calibration Verification – High 
Recovery 

CCL 
Continuing Calibration Verification – Low 
Recovery 

DL Redundant Result – due to Dilution 

EBL Equipment Blank Contamination 

EMPC Estimated Possible Maximum Concentration 

ESH Extraction Standard - High Recovery 

ESL Extraction Standard - Low Recovery 

FBL Field Blank Contamination 

FD Field Duplicate 

HT Holding Time 

ICB 
Initial Calibration – Bad Linearity or Curve 
Function 

ICH 
Initial Calibration – High Relative Response 
Factors 

ICL 
Initial Calibration – Low Relative Response 
Factors 

ISH Internal Standard – High Recovery 

ISL Internal Standard – Low Recovery 

LD Lab Duplicate Reproducibility 

LR Concentration Exceeds Linear Range 

MBL Method Blank Contamination 

MDP Matrix Spike/Matrix Spike Duplicate Precision 

MI Matrix interference obscuring the raw data 

MSH 
Matrix Spike and/or Matrix Spike Duplicate – 
High Recovery 

MSL 
Matrix Spike and/or Matrix Spike Duplicate – 
Low Recovery 

OT Other 

PD Pesticide Degradation 



Value Description 

RE 
Redundant Result - due to Reanalysis or Re-
extraction 

SD Serial Dilution Reproducibility 

SSH Spiked Surrogate – High Recovery 

SSL Spiked Surrogate – Low Recovery 

TBL Trip Blank Contamination 

TN Tune  



Sample ID Cross-Reference Table 

Station ID Incorrect Sample IDs Correct Sample IDs 
Surface Soil Samples 

IS66DP22 IS66DP220001 IS66SS220001 

IS66DP22 IS66DP22P0001 IS66SS22P0001 

IS66DP23 IS66DP230001 IS66SS230001 

IS66DP24 IS66DP240001 IS66SS240001 

IS66DP25 IS66DP250001 IS66SS250001 

IS66DP26 IS66DP260001 IS66SS260001 

IS66DP27 IS66DP270001 IS66SS270001 

IS66DP28 IS66DP280001 IS66SS280001 

IS66DP29 IS66DP290001 IS66SS290001 

IS66DP30 IS66DP300001 IS66SS300001 

IS66DP31 IS66DP310001 IS66SS310001 

IS66DP32 IS66DP320001 IS66SS320001 

IS66DP32 IS66DP32P0001 IS66SS32P0001 

IS66DP33 IS66DP330001 IS66SS330001 

IS66DP34 IS66DP340001 IS66SS340001 

IS66DP35 IS66DP350001 IS66SS350001 

IS66DP35 IS66DP350001MS IS66SS350001MS 

IS66DP35 IS66DP350001SD IS66SS350001SD 

IS66DP36 IS66DP360001 IS66SS360001 

IS66DP37 IS66DP370001 IS66SS370001 

IS66DP38 IS66DP380001 IS66SS380001 

IS66DP38 IS66DP380001-01 IS66SS380001-01 
IS66DP39 IS66DP390001 IS66SS390001 

IS66DP40 IS66DP400001 IS66SS400001 

IS66DP41 IS66DP410001 IS66SS410001 

IS66SO42 IS66SO420001 IS66SS420001 

IS66SO42 IS66SO42P0001 IS66SS42P0001 

IS66SO43 IS66SO430001 IS66SS430001 

IS66SO44 IS66SO440001 IS66SS440001 

IS66SO45 IS66SO450001 IS66SS450001 

Subsurface Soil Samples 

IS66DP22 IS66DP221112 IS66SB221112 

IS66DP22 IS66DP22P1112 IS66SB22P1112 

IS66DP23 IS66DP231516 IS66SB231516 

IS66DP24 IS66DP240708 IS66SB240708 

IS66DP25 IS66DP251011 IS66SB251011 

IS66DP26 IS66DP260708 IS66SB260708 

IS66DP27 IS66DP270910 IS66SB270910 

IS66DP28 IS66DP280607 IS66SB280607 



Station ID Incorrect Sample IDs Correct Sample IDs 
IS66DP29 IS66DP291617 IS66SB291617 

IS66DP30 IS66DP300910 IS66SB300910 

IS66DP31 IS66DP311415 IS66SB311415 

IS66DP32 IS66DP320809 IS66SB320809 

IS66DP32 IS66DP32P0809 IS66SB32P0809 

IS66DP33 IS66DP331415 IS66SB331415 

IS66DP34 IS66DP340809 IS66SB340809 

IS66DP35 IS66DP351415 IS66SB351415 

IS66DP35 IS66DP351415MS IS66SB351415MS 

IS66DP35 IS66DP351415SD IS66SB351415SD 

IS66DP36 IS66DP360809 IS66SB360809 

IS66DP37 IS66DP371314 IS66SB371314 

IS66DP38 IS66DP381213 IS66SB381213 

IS66DP38 IS66DP381213-01 IS66SB381213-01 

IS66DP39 IS66DP391213 IS66SB391213 

IS66DP40 IS66DP400910 IS66SB400910 

IS66DP41 IS66DP410607 IS66SB410607 

Monitoring Well Samples 

IS66MW01 IS66MW010910 IS66GW010910 

IS66MW02 IS66MW020910 IS66GW020910 

IS66MW03 IS66MW030910 IS66GW030910 

IS66MW03 IS66MW03P0910 IS66GW03P0910 

IS66MW04 IS66MW040910 IS66GW040910 

IS66MW05 IS66MW050910 IS66GW050910 
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M E M O R A N D U M   
 

Data Validation Summary 

Indian Head CTO-JU04 

 
TO: Anita Dodson/VBO 

FROM: Tiffany McGlynn/GNV 

CC: Herb Kelly/GNV 

DATE: December 28th, 2010 

 

Introduction 

The following data validation report discusses the data validation process and findings for 
Katahdin Analytical Services SDG JU04-3. 

Samples were analyzed using the following analytical methods: 

 SW6010/6020 Metals  

 SW7470A/7471A Mercury 

 SW8081A Pesticides 

 SW8082 PCBs 

 SW8260C Volatiles 

 SW8270C and 8270C SIM Semivolatiles 

 SW8330 Explosives 

 9012 Cyanide 



 

The samples included in this SDG are listed in the table below. 

 

Sample Name  Lab Sample ID 

IS66MW050910  SD5938‐001 

IS66MW050910  SD5938‐002 

IS66FB092710  SD5938‐003 

IS66EB092710  SD5938‐005 

IS66EB092710  SD5938‐006 

IS66MW050910  SD5938‐1 

IS66FB092710  SD5938‐3 

IS66EB092710  SD5938‐5 

IS66TB092710  SD5938‐7 

IS66MW040910  SD5964‐001 

IS66MW040910  SD5964‐002 

IS66EB02‐092810  SD5964‐004 

IS66EB02‐092810  SD5964‐005 

IS66MW030910  SD5964‐006 

IS66MW030910  SD5964‐007 

IS66MW03P0910  SD5964‐008 

IS66MW03P0910  SD5964‐009 

IS66MW040910  SD5964‐1 

IS66TB092810  SD5964‐3 

IS66EB02‐092810  SD5964‐4 

IS66MW030910  SD5964‐6 

IS66MW03P0910  SD5964‐8 

IS66DP391213  SD5972‐001 

IS66DP330001  SD5972‐002 

IS66DP331415  SD5972‐003 

IS66DP340001  SD5972‐004 

IS66DP340809  SD5972‐005 

IS66DP391213  SD5972‐1 

IS66DP330001  SD5972‐2 

IS66DP331415  SD5972‐3 

IS66DP340001  SD5972‐4 

IS66DP340809  SD5972‐5 

 

The original Sample IDs as submitted to the laboratory were incorrect.  A cross-reference table 
with the correct Sample IDs is provided at the end of this report. 
 



 

 

Data Evaluation 

Data was evaluated in accordance with the analytical methods and with the criteria found in the 
following guidance documents: National Functional Guidelines for Superfund Organic 
Methods Data Review (EPA 2008), National Functional Guidelines for Inorganic Methods Data 
Review (EPA 2004), Region III Modifications for Organic Data Review (EPA 1994), and Region 
III Modifications for Inorganic Data Review (EPA 1993), as applicable. The samples were 
evaluated based on the following criteria: 

 

 Data Completeness 

 Technical Holding Times 

 Initial/Continuing Calibrations 

 Blanks 

 Internal Standards 

 Serial Dilutions 

 Dual Column Confirmation 

 Laboratory Control Samples 

 Matrix Spike  Recoveries 

 Surrogate Recoveries 

 Field Duplicate Precision 

 Identification/Quantitation 

 Reporting Limits 

 

Overall Evaluation of Data/Potential Usability Issues 

Specific details regarding qualification of the data are addressed in the sections below. If an 
issue is not addressed there were no actions required based on unmet quality criteria. When 
more than one qualifier is associated with a compound/analyte, the validator has chosen 
the qualifier that best indicates possible bias in the results and qualified these data 
accordingly.  

Data that has been qualified are summarized in Attachment 1.  

Attachment 2 lists the specific non-conformance issues, such as the %Difference, Relative 
Percent Differences (RPD) and recoveries for data in this SDG. 



 

Data Completeness 

The SDG was received complete and intact. Resubmissions were not required.  

 

Technical Holding Times 
According to the chain of custody records, sampling was performed on 9/27/10 and 
9/28/10. Samples were received at the laboratory on 9/28/10 and 9/29/10. All sample 
preparation analysis was performed within holding time requirements with the exception of 
sample IS66DP391213 for method 8081A. All sample results were qualified for being outside 
of holding time. Data are summarized in Attachment 1. 
 

 

Calibration 

Initial, continuing calibration, and second source verification were outside of criteria for the 
compounds listed below in methods 8270C and 8270C SIM. Affected data are summarized 
in Attachment 1. 

 

Sample ID  Compound  Calibration 

IS66DP330001  Benzaldehyde  IC  

IS66DP331415  Benzaldehyde  IC  

IS66DP340001  Benzaldehyde  IC  

IS66DP340809  Benzaldehyde  IC  

IS66DP391213  Benzaldehyde  IC  

IS66EB092710  Benzaldehyde  IC  

IS66EB092710  Di‐n‐octylphthalate  CC  

IS66FB092710  Benzaldehyde  IC  

IS66FB092710  Di‐n‐octylphthalate  CC  

IS66MW030910  Benzaldehyde  IC  

IS66MW030910  Di‐n‐octylphthalate  CC  

IS66MW03P0910  Benzaldehyde  IC  

IS66MW03P0910  Di‐n‐octylphthalate  CC  

IS66MW040910  Benzaldehyde  IC  

IS66MW040910  Di‐n‐octylphthalate  CC  

IS66MW050910  Benzaldehyde  IC  

IS66MW050910  Di‐n‐octylphthalate  CC  

IS66DP330001  3,3'‐Dichlorobenzidine  2nd source 

IS66DP331415  3,3'‐Dichlorobenzidine  2nd source 

IS66DP340001  3,3'‐Dichlorobenzidine  2nd source 

IS66DP391213  3,3'‐Dichlorobenzidine  2nd source 



Sample ID  Compound  Calibration 

IS66EB092710  2‐Nitroaniline  2nd source 

IS66EB092710  2,4‐Dinitrophenol  IC  

IS66EB092710  4‐Nitroaniline  2nd source 

IS66EB092710  3,3'‐Dichlorobenzidine  2nd source 

IS66FB092710  2,4‐Dinitrophenol  IC  

IS66FB092710  4‐Nitroaniline  IC  

IS66MW030910  2‐Nitroaniline  2nd source 

IS66MW030910  2,4‐Dinitrophenol  IC  

IS66MW030910  4‐Nitroaniline  2nd source 

IS66MW03P0910  2‐Nitroaniline  2nd source 

IS66MW03P0910  2,4‐Dinitrophenol  IC  

IS66MW03P0910  4‐Nitroaniline  2nd source 

IS66MW03P0910  3,3'‐Dichlorobenzidine  2nd source 

IS66MW040910  2‐Nitroaniline  2nd source 

IS66MW040910  2,4‐Dinitrophenol  IC  

IS66MW040910  4‐Nitroaniline  2nd source 

IS66MW040910  3,3'‐Dichlorobenzidine  2nd source 

IS66MW050910  2,4‐Dinitrophenol  IC  

IS66MW050910  4‐Nitroaniline  IC  

 

 

Blanks 

Various compounds in methods 8260B, 8270C SIM, 6010B, 6020, and 9012 were detected in 
equipment blanks, field blanks, method blanks, and/or calibration blanks as indicated 
below. Affected data are summarized in Attachment 1. 

 

Blank ID   Compound  Conc.  Units 
Action 
Level  Units 

8260 ‐ VOC 

IS66FB092710  Chloromethane  1.4  ug/L  7 

ug/L 
or 
ug/Kg 

IS66EB092710  Acetone  6.0  ug/L  60  ug/L 

IS66EB02‐092810  Acetone  6.4  ug/L  60 

ug/L 
or 
ug/Kg 

WG82812‐2 – MB – 9/30  Carbon Disulfide  1.3  ug/L  6.5  ug/Kg 

WG82949‐2 – MB – 10/1  Carbon Disulfide  1.2  ug/L  6  ug/Kg 

8270 SIM 



Blank ID   Compound  Conc.  Units 
Action 
Level  Units 

IS66FB092710  Naphthalene  0.16  ug/L  0.8  ug/L 

WG82749‐1RA – MB –9/30  BEHP  46  ug/Kg  460  ug/Kg 

WG82758‐1 – MB –9/30  BEHP  2.5  ug/L  25  ug/L 

Cyanide 

IS66EB02‐092810  Cyanide  5.2  ug/L  26  ug/L 

Metals – 6010/6020 – Waters 

ISSFB01‐092710  Arsenic ‐ Total  2.4  ug/L  12  ug/L 

Zinc ‐ Total  1.9  ug/L  9.5  ug/L 

ISSEB01‐092710  Arsenic ‐ Total  1.9  ug/L  9.5  ug/L 

Zinc ‐ Total  1.0  ug/L  5.0  ug/L 

ISSEB01‐092810  Aluminum ‐ Total  15.5  ug/L  77.5  ug/L 

Arsenic – Total  2.2  ug/L  11  ug/L 

Zinc ‐ Total  0.56  ug/L  2.8  ug/L 

ISSEB01‐092710  Arsenic – Dissolved  2.2  ug/L  11  ug/L 

Calcium ‐ Dissolved  173  ug/L  865  ug/L 

Zinc – Dissolved  1.1  ug/L  5.5  ug/L 

ISSEB01‐092810  Arsenic – Dissolved  3.3  ug/L  16.5  ug/L 

Calcium ‐ Dissolved  116  ug/L  580  ug/L 

Zinc – Dissolved  0.95  ug/L  4.75  ug/L 

PBWAJ04ICW1 ‐ PB  Calcium  9.97  ug/L  49.85  ug/L 

Copper  1.142  ug/L  5.71  ug/L 

Lead  1.007  ug/L  5.035  ug/L 

Magnesium  12.15  ug/L  60.75  ug/L 

Manganese  0.565  ug/L  2.825  ug/L 

Nickel  0.353  ug/L  1.765  ug/L 

Potassium  172.6  ug/L  863  ug/L 

Sodium  447.7  ug/L  2239  ug/L 

PBWAJ04ICMW0 ‐ PB  Chromium  1.615  ug/L  8.075  ug/L 

Vanadium  0.773  ug/L  3.865  ug/L 

CCB 100710 1213  Magnesium  7.39  ug/L  36.95  ug/L 

Manganese  0.84  ug/L  4.2  ug/L 

CCB 100710 1309  Copper  2.54  ug/L  12.7  ug/L 

CCB 100710 1404  Lead  1.38  ug/L  6.9  ug/L 

Sodium  58.86  ug/L  294.3  ug/L 

CCB 101210 1253  Antimony  0.01  ug/L  0.05  ug/L 

Metals – 6010/6020 – Soils 

ISSEB01‐092810 (soil)  Calcium  24  ug/L  12  mg/Kg



Blank ID   Compound  Conc.  Units 
Action 
Level  Units 

Copper  0.17  ug/L  0.085  mg/Kg

ISSFB01‐092710 (soil)  Arsenic  2.4  ug/L  1.2  mg/Kg

Zinc  1.9  ug/L  0.95  mg/Kg

PBSAJ11ICS1  Cadmium  0.017  mg/Kg  0.085  mg/Kg

Calcium  5.317  mg/Kg  26.585  mg/Kg

Copper  0.132  mg/Kg  0.66  mg/Kg

Iron  2.835  mg/Kg  14.175  mg/Kg

Magnesium  2.256  mg/Kg  11.28  mg/Kg

Sodium  29.36  mg/Kg  146.8  mg/Kg

Zinc  0.305  mg/Kg  1.525  mg/Kg

PBSAJ11IMS1  Chromium  0.159  mg/Kg  0.795  mg/Kg

CCB 101410 1826  Barium  0.32  ug/L  0.160  mg/Kg

Sodium  38.17  ug/L  19.085  mg/Kg

CCB 101410 1921  Iron  18.92  ug/L  9.46  mg/Kg

CCB 101410 2016  Beryllium  0.27  ug/L  0.135  mg/Kg

Cadmium  0.34  ug/L  0.17  mg/Kg

Manganese  1.58  ug/L  0.790  mg/Kg

Nickel  0.65  ug/L  0.325  mg/Kg

CCB 101510 1751  Cadmium  0.16  ug/L  0.08  mg/Kg

Magnesium  10.05  ug/L  5.025  mg/Kg

Manganese  1.35  ug/L  0.675  mg/Kg

 

 

Lab Control Sample/Lab Control Duplicate 

Acetone and bis(2-Ethylhexyl)phthalate exhibited high recoveries in the LCS/LCSD. 
Multiple compounds in methods 8270C and 8270C SIM exhibited low recoveries. Affected 
data are summarized in Attachment 1. 

 

Matrix Spike/Spike Duplicate 

Various other compounds for 8270C SIM were qualified due to low recoveries in the 
MS/MSD. 2,4,6-Trichlorphenol was rejected for lab sample SD5938-1  due to MS 9% and 
MSD 10% recoveries. 3,3-Dichlorobenzidine was also rejected for the same sample due to 
MS 0% and MSD 8% recoveries. 

Affected data are summarized in Attachment 1. 

 

Surrogates 
Surrogates for the samples listed below exhibited recoveries below the lower control limits 
for methods 8081A, 8082, 8270C, 8270C SIM, and 8260B. Method 8260B had surrogates for 



several samples that exhibited high recoveries. Affected data are summarized in 
Attachment 1. 
 
 

Sample ID 

IS66DP330001 

IS66DP331415 

IS66DP340001 

IS66DP340809 

IS66DP391213 

IS66EB02‐092810 

IS66MW050910 

 
 

 
 
Internal Standards 
Internal standards were out low for sample IS66TB092810. The compounds affected by the 
low internal standard are summarized in Attachment 1. 

 
 

 
Other Quality Control Issues 
From the Case Narrative – “All of the soil samples had concentrations of Tetrachloroethene 
above the MDL.  Upon investigation, Katahdin found that the freezer blank stored in the 
freezer at the same time as these samples had a Tetrachloroethene concentration of 15 
ug/kg.  Upon further investigation, Katahdin discovered that another client’s sample which 
was also stored in the same freezer had an extremely high concentration of 
Tetrachloroethene.  It is believed that this sample is the source of contamination.  The 
sample was removed from the storage freezer and the subsequent freezer storage blank had 
no detection of Tetrachloroethene above the MDL.”  Therefore, qualify all detected 
Tetrachloroethene results as “J-OT”.   
   
 
Re-extractions and Dilutions 
All qualified data are summarized in Attachment 1 except for those excluded for re-
extractions and dilutions. 
 

 

Conclusion 

These data, as qualified, are available to be evaluated by the project team for use in decision-
making purposes. 
 



Please do not hesitate to contact us about this validation report.  

 

Sincerely,  

 

 

Tiffany McGlynn 



Qualification Flags 

Exclude More appropriate data exist for this analyte. 
R Data were rejected for use. 

UL 
Analyte not detected, quantitation limit is potentially biased 
low. 

UJ Analyte not detected, estimated quantitation limit. 
U Analyte not detected. 

B 
Not detected substantially above the level reported in 
laboratory or field blanks. 

L Analyte present, estimated value potentially biased low. 
K Analyte present, estimated value potentially biased high. 

N 
Analyte identification presumptive; no second column analysis 
performed or GC/MS tentative identification. 

J Analyte present, estimated value. 

NJ 

Analysis indicates the presence of an analyte that was 
"tentatively identified" and the associated value represents its 
approximate concentration. 

None 
Placeholder for calculating quality control issues that do not 
require flagging. 

= 
Analyte was detected at a concentration greater than the 
quantitation limit. 



Qualifier Code Reference 

Value Description 

%SOL High Moisture content 

2C 
Second Column – Poor Dual Column 
Reproducibility 

2S 
Second Source – Bad reproducibility between 
tandem detectors 

BD 
Blank Spike/Blank Spike 
Duplicate(LCS/LCSD) Precision 

BRL Below Reporting Limit 

BSH Blank Spike/LCS – High Recovery 

BSL Blank Spike/LCS – Low Recovery 

CC Continuing Calibration 

CCH 
Continuing Calibration Verification – High 
Recovery 

CCL 
Continuing Calibration Verification – Low 
Recovery 

DL Redundant Result – due to Dilution 

EBL Equipment Blank Contamination 

EMPC Estimated Possible Maximum Concentration 

ESH Extraction Standard - High Recovery 

ESL Extraction Standard - Low Recovery 

FBL Field Blank Contamination 

FD Field Duplicate 

HT Holding Time 

ICB 
Initial Calibration – Bad Linearity or Curve 
Function 

ICH 
Initial Calibration – High Relative Response 
Factors 

ICL 
Initial Calibration – Low Relative Response 
Factors 

ISH Internal Standard – High Recovery 

ISL Internal Standard – Low Recovery 

LD Lab Duplicate Reproducibility 

LR Concentration Exceeds Linear Range 

MBL Method Blank Contamination 

MDP Matrix Spike/Matrix Spike Duplicate Precision 

MI Matrix interference obscuring the raw data 

MSH 
Matrix Spike and/or Matrix Spike Duplicate – 
High Recovery 

MSL 
Matrix Spike and/or Matrix Spike Duplicate – 
Low Recovery 

OT Other 

PD Pesticide Degradation 



Value Description 

RE 
Redundant Result - due to Reanalysis or Re-
extraction 

SD Serial Dilution Reproducibility 

SSH Spiked Surrogate – High Recovery 

SSL Spiked Surrogate – Low Recovery 

TBL Trip Blank Contamination 

TN Tune  



Sample ID Cross-Reference Table 

Station ID Incorrect Sample IDs Correct Sample IDs 
Surface Soil Samples 

IS66DP22 IS66DP220001 IS66SS220001 

IS66DP22 IS66DP22P0001 IS66SS22P0001 

IS66DP23 IS66DP230001 IS66SS230001 

IS66DP24 IS66DP240001 IS66SS240001 

IS66DP25 IS66DP250001 IS66SS250001 

IS66DP26 IS66DP260001 IS66SS260001 

IS66DP27 IS66DP270001 IS66SS270001 

IS66DP28 IS66DP280001 IS66SS280001 

IS66DP29 IS66DP290001 IS66SS290001 

IS66DP30 IS66DP300001 IS66SS300001 

IS66DP31 IS66DP310001 IS66SS310001 

IS66DP32 IS66DP320001 IS66SS320001 

IS66DP32 IS66DP32P0001 IS66SS32P0001 

IS66DP33 IS66DP330001 IS66SS330001 

IS66DP34 IS66DP340001 IS66SS340001 

IS66DP35 IS66DP350001 IS66SS350001 

IS66DP35 IS66DP350001MS IS66SS350001MS 

IS66DP35 IS66DP350001SD IS66SS350001SD 

IS66DP36 IS66DP360001 IS66SS360001 

IS66DP37 IS66DP370001 IS66SS370001 

IS66DP38 IS66DP380001 IS66SS380001 

IS66DP38 IS66DP380001-01 IS66SS380001-01 
IS66DP39 IS66DP390001 IS66SS390001 

IS66DP40 IS66DP400001 IS66SS400001 

IS66DP41 IS66DP410001 IS66SS410001 

IS66SO42 IS66SO420001 IS66SS420001 

IS66SO42 IS66SO42P0001 IS66SS42P0001 

IS66SO43 IS66SO430001 IS66SS430001 

IS66SO44 IS66SO440001 IS66SS440001 

IS66SO45 IS66SO450001 IS66SS450001 

Subsurface Soil Samples 

IS66DP22 IS66DP221112 IS66SB221112 

IS66DP22 IS66DP22P1112 IS66SB22P1112 

IS66DP23 IS66DP231516 IS66SB231516 

IS66DP24 IS66DP240708 IS66SB240708 

IS66DP25 IS66DP251011 IS66SB251011 

IS66DP26 IS66DP260708 IS66SB260708 

IS66DP27 IS66DP270910 IS66SB270910 

IS66DP28 IS66DP280607 IS66SB280607 



Station ID Incorrect Sample IDs Correct Sample IDs 
IS66DP29 IS66DP291617 IS66SB291617 

IS66DP30 IS66DP300910 IS66SB300910 

IS66DP31 IS66DP311415 IS66SB311415 

IS66DP32 IS66DP320809 IS66SB320809 

IS66DP32 IS66DP32P0809 IS66SB32P0809 

IS66DP33 IS66DP331415 IS66SB331415 

IS66DP34 IS66DP340809 IS66SB340809 

IS66DP35 IS66DP351415 IS66SB351415 

IS66DP35 IS66DP351415MS IS66SB351415MS 

IS66DP35 IS66DP351415SD IS66SB351415SD 

IS66DP36 IS66DP360809 IS66SB360809 

IS66DP37 IS66DP371314 IS66SB371314 

IS66DP38 IS66DP381213 IS66SB381213 

IS66DP38 IS66DP381213-01 IS66SB381213-01 

IS66DP39 IS66DP391213 IS66SB391213 

IS66DP40 IS66DP400910 IS66SB400910 

IS66DP41 IS66DP410607 IS66SB410607 

Monitoring Well Samples 

IS66MW01 IS66MW010910 IS66GW010910 

IS66MW02 IS66MW020910 IS66GW020910 

IS66MW03 IS66MW030910 IS66GW030910 

IS66MW03 IS66MW03P0910 IS66GW03P0910 

IS66MW04 IS66MW040910 IS66GW040910 

IS66MW05 IS66MW050910 IS66GW050910 
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M E M O R A N D U M   
 

Data Validation Summary 

Indian Head CTO-JU04 

 
TO: Anita Dodson/VBO 

FROM: Tiffany McGlynn/GNV 

CC: Herb Kelly/GNV 

DATE: December 28th, 2010 

 

Introduction 

The following data validation report discusses the data validation process and findings for 
Columbia Analytical Services, SDG E1001042.  
 
The original sample ids as submitted to the laboratory were incorrect.  A cross-reference table 
with the correct sample ids is provided at the end of this report. 
 
 
Samples were analyzed using the following analytical methods: 

 SW8290 Dioxins 

 

The samples included in this SDG are listed in the table below. 

 

Sample Name  Lab Sample ID 

IS66EB092410  E1001042‐001 

IS66DP270001  E1001042‐002 

IS66DP270910  E1001042‐003 

IS66DP260001  E1001042‐004 

IS66DP260708  E1001042‐005 

IS66DP290001  E1001042‐006 

IS66DP291617  E1001042‐007 

IS66MW050910  E1001042‐008 

IS66FB092710  E1001042‐009 

IS66EB092710  E1001042‐010 

 



 

 

Data Evaluation 

Data was evaluated in accordance with the analytical methods and with the criteria found in the 
following guidance documents: National Functional Guidelines for Superfund Organic 
Methods Data Review (EPA 2008) and Region III Modifications for Dioxin/Furan Data 
Validation Guidance (EPA 1993), as applicable. The samples were evaluated based on the 
following criteria: 

 

 Data Completeness 

 Technical Holding Times 

 Initial/Continuing Calibrations 

 Blanks 

 Laboratory Control Samples 

 Matrix Spike  Recoveries 

 Surrogate Recoveries 

 Internal Standards 

 Window Defining Mix 

 Ion Abundance 

 Field Duplicate Precision 

 Identification/Quantitation 

 Reporting Limits 

 

 

Overall Evaluation of Data/Potential Usability Issues 

Specific details regarding qualification of the data are addressed in the sections below. If an 
issue is not addressed there were no actions required based on unmet quality criteria. When 
more than one qualifier is associated with a compound/analyte, the validator has chosen 
the qualifier that best indicates possible bias in the results and qualified these data 
accordingly.  

 

Data Completeness 



The SDG was received complete and intact. Resubmissions were not required.  

 

Technical Holding Times 
According to the chain of custody records, sampling was performed on 9/24/10 and 
9/27/10. Samples were received at the laboratory on 9/28/10. All sample preparation 
analysis was performed within holding time. 
 
EMPC (Estimated Maximum Possible Concentration) 

The compounds listed below are those in which the ion ratio were outside criteria by 25% 
difference or greater. These compounds were qualified “X” as estimated, with a 
qualification code of “EMPC”. 

 

Sample ID  Compound 

IS66DP270001  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin 

IS66DP260001  1,2,3,6,7,8‐Hexachlorodibenzofuran 

IS66DP260708  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66DP290001  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin 

IS66DP291617  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin 

IS66DP291617  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin 

 

 

 

EMPCs  

The compounds listed below are those in which the ion ratio were outside criteria 
greater than 15% but less than 25% difference. These compounds were qualified “X” as 
estimated, with a qualification code of “IR15”. 

 

Sample ID  Compound 

IS66DP270001  1,2,3,7,8‐Pentachlorodibenzofuran 

IS66DP270910  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66DP260001  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin 

IS66DP260001  2,3,4,6,7,8‐Hexachlorodibenzofuran 

IS66DP260708  Octachlorodibenzofuran 

IS66DP290001  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66DP290001  1,2,3,6,7,8‐Hexachlorodibenzofuran 

IS66DP290001  2,3,4,6,7,8‐Hexachlorodibenzofuran 

 
 



 

 

Blanks 

Various compounds in were detected in the method blanks as indicated below. Affected 
data are summarized in Attachment 1. 

 

Blank ID   Compound  Conc. 
Action 
Level 

Method Blank  Total heptachlorodibenzo‐p‐dioxin  0.175  0.875

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐C13  52  260

Method Blank  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin‐C13  50  250

Method Blank  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin‐C13  78  390

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin‐C13  59  295

Method Blank  Octachlorodibenzo‐p‐dioxin‐C13  40  400

Method Blank  2,3,7,8‐Tetrachlorodibenzofuran‐C13  48  240

Method Blank  1,2,3,7,8‐Pentachlorodibenzofuran‐C13  52  260

Method Blank  1,2,3,4,7,8‐Hexachlorodibenzofuran‐C13  78  390

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzofuran‐C13  62  310

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐Cl37  62  310

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin  1.17  5.85

Method Blank  Octachlorodibenzo‐p‐dioxin  9.01  90.1

Method Blank  Total heptachlorodibenzo‐p‐dioxin  2.95  14.75

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐C13  66  330

Method Blank  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin‐C13  73  365

Method Blank  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin‐C13  59  295

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin‐C13  52  260

Method Blank  Octachlorodibenzo‐p‐dioxin‐C13  32  320

Method Blank  2,3,7,8‐Tetrachlorodibenzofuran‐C13  57  285

Method Blank  1,2,3,7,8‐Pentachlorodibenzofuran‐C13  70  350

Method Blank  1,2,3,4,7,8‐Hexachlorodibenzofuran‐C13  55  275

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzofuran‐C13  45  225

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐Cl37  88  440

 

 

 

 

 
Internal Standards 



Internal standards were low for the samples listed below.  Octachlorodibenzo-p-dioxin was 
the only compound affected by the low internal standard. Data are summarized in 
Attachment 1. 
 

 
Sample ID 

IS66DP270001 

IS66DP260001 

IS66DP290001 

IS66DP291617 

 
Linear Range 
Octachlorodibenzo-p-dioxin was outside of linear range for sample IS66DP270910. Affected 
data are summarized in Attachment 1. 
 
 
 
Re-extractions and Dilutions 
All qualified data are summarized in Attachment 1 except for those excluded for re-
extractions and dilutions. 
 

 

Conclusion 

These data, as qualified, are available to be evaluated by the project team for use in decision-
making purposes. 
 

Please do not hesitate to contact us about this validation report.  

 

Sincerely,  

 

 

Tiffany McGlynn 



Qualification Flags 

Exclude More appropriate data exist for this analyte. 
R Data were rejected for use. 

UL 
Analyte not detected, quantitation limit is potentially biased 
low. 

UJ Analyte not detected, estimated quantitation limit. 
U Analyte not detected. 

B 
Not detected substantially above the level reported in 
laboratory or field blanks. 

L Analyte present, estimated value potentially biased low. 
K Analyte present, estimated value potentially biased high. 

N 
Analyte identification presumptive; no second column analysis 
performed or GC/MS tentative identification. 

J Analyte present, estimated value. 

NJ 

Analysis indicates the presence of an analyte that was 
"tentatively identified" and the associated value represents its 
approximate concentration. 

None 
Placeholder for calculating quality control issues that do not 
require flagging. 

= 
Analyte was detected at a concentration greater than the 
quantitation limit. 

X Dioxins only: Estimated Maximum Possible Concentration 



Qualifier Code Reference 

Value Description 

%SOL High Moisture content 

2C 
Second Column – Poor Dual Column 
Reproducibility 

2S 
Second Source – Bad reproducibility between 
tandem detectors 

BD 
Blank Spike/Blank Spike 
Duplicate(LCS/LCSD) Precision 

BRL Below Reporting Limit 

BSH Blank Spike/LCS – High Recovery 

BSL Blank Spike/LCS – Low Recovery 

CC Continuing Calibration 

CCH 
Continuing Calibration Verification – High 
Recovery 

CCL 
Continuing Calibration Verification – Low 
Recovery 

DL Redundant Result – due to Dilution 

EBL Equipment Blank Contamination 

EMPC Estimated Possible Maximum Concentration 

ESH Extraction Standard - High Recovery 

ESL Extraction Standard - Low Recovery 

FBL Field Blank Contamination 

FD Field Duplicate 

HT Holding Time 

ICB 
Initial Calibration – Bad Linearity or Curve 
Function 

ICH 
Initial Calibration – High Relative Response 
Factors 

ICL 
Initial Calibration – Low Relative Response 
Factors 

IR15 Ion ratio exceeds +/- 15% difference 
ISH Internal Standard – High Recovery 

ISL Internal Standard – Low Recovery 

LD Lab Duplicate Reproducibility 

LR Concentration Exceeds Linear Range 

MBL Method Blank Contamination 

MDP Matrix Spike/Matrix Spike Duplicate Precision 

MI Matrix interference obscuring the raw data 

MSH 
Matrix Spike and/or Matrix Spike Duplicate – 
High Recovery 

MSL 
Matrix Spike and/or Matrix Spike Duplicate – 
Low Recovery 

OT Other 



Value Description 

PD Pesticide Degradation 

RE 
Redundant Result - due to Reanalysis or Re-
extraction 

SD Serial Dilution Reproducibility 

SSH Spiked Surrogate – High Recovery 

SSL Spiked Surrogate – Low Recovery 

TBL Trip Blank Contamination 

TN Tune  



Station ID Incorrect Sample IDs Correct Sample IDs
Surface Soil Samples 

IS66DP22 IS66DP220001 IS66SS220001 

IS66DP22 IS66DP22P0001 IS66SS22P0001 

IS66DP23 IS66DP230001 IS66SS230001 

IS66DP24 IS66DP240001 IS66SS240001 

IS66DP25 IS66DP250001 IS66SS250001 

IS66DP26 IS66DP260001 IS66SS260001 

IS66DP27 IS66DP270001 IS66SS270001 

IS66DP28 IS66DP280001 IS66SS280001 

IS66DP29 IS66DP290001 IS66SS290001 

IS66DP30 IS66DP300001 IS66SS300001 

IS66DP31 IS66DP310001 IS66SS310001 

IS66DP32 IS66DP320001 IS66SS320001 

IS66DP32 IS66DP32P0001 IS66SS32P0001 

IS66DP33 IS66DP330001 IS66SS330001 

IS66DP34 IS66DP340001 IS66SS340001 

IS66DP35 IS66DP350001 IS66SS350001 

IS66DP35 IS66DP350001MS IS66SS350001MS 

IS66DP35 IS66DP350001SD IS66SS350001SD 

IS66DP36 IS66DP360001 IS66SS360001 

IS66DP37 IS66DP370001 IS66SS370001 

IS66DP38 IS66DP380001 IS66SS380001 

IS66DP38 IS66DP380001-01 IS66SS380001-01 
IS66DP39 IS66DP390001 IS66SS390001 

IS66DP40 IS66DP400001 IS66SS400001 

IS66DP41 IS66DP410001 IS66SS410001 

IS66SO42 IS66SO420001 IS66SS420001 

IS66SO42 IS66SO42P0001 IS66SS42P0001 

IS66SO43 IS66SO430001 IS66SS430001 

IS66SO44 IS66SO440001 IS66SS440001 

IS66SO45 IS66SO450001 IS66SS450001 

Subsurface Soil Samples 

IS66DP22 IS66DP221112 IS66SB221112 

IS66DP22 IS66DP22P1112 IS66SB22P1112 

IS66DP23 IS66DP231516 IS66SB231516 

IS66DP24 IS66DP240708 IS66SB240708 

IS66DP25 IS66DP251011 IS66SB251011 

IS66DP26 IS66DP260708 IS66SB260708 

IS66DP27 IS66DP270910 IS66SB270910 

IS66DP28 IS66DP280607 IS66SB280607 

IS66DP29 IS66DP291617 IS66SB291617 



Station ID Incorrect Sample IDs Correct Sample IDs
IS66DP30 IS66DP300910 IS66SB300910 

IS66DP31 IS66DP311415 IS66SB311415 

IS66DP32 IS66DP320809 IS66SB320809 

IS66DP32 IS66DP32P0809 IS66SB32P0809 

IS66DP33 IS66DP331415 IS66SB331415 

IS66DP34 IS66DP340809 IS66SB340809 

IS66DP35 IS66DP351415 IS66SB351415 

IS66DP35 IS66DP351415MS IS66SB351415MS 

IS66DP35 IS66DP351415SD IS66SB351415SD 

IS66DP36 IS66DP360809 IS66SB360809 

IS66DP37 IS66DP371314 IS66SB371314 

IS66DP38 IS66DP381213 IS66SB381213 

IS66DP38 IS66DP381213-01 IS66SB381213-01 

IS66DP39 IS66DP391213 IS66SB391213 

IS66DP40 IS66DP400910 IS66SB400910 

IS66DP41 IS66DP410607 IS66SB410607 

Monitoring Well Samples 

IS66MW01 IS66MW010910 IS66GW010910 

IS66MW02 IS66MW020910 IS66GW020910 

IS66MW03 IS66MW030910 IS66GW030910 

IS66MW03 IS66MW03P0910 IS66GW03P0910 

IS66MW04 IS66MW040910 IS66GW040910 

IS66MW05 IS66MW050910 IS66GW050910 

 



M E M O R A N D U M   
 

Data Validation Summary 

Indian Head CTO-JU04 

 
TO: Anita Dodson/VBO 

FROM: Tiffany McGlynn/GNV 

CC: Herb Kelly/GNV 

DATE: December 28th, 2010 

 

Introduction 

The following data validation report discusses the data validation process and findings for 
Columbia Analytical Services, SDG E1001043.  
 
The original sample ids as submitted to the laboratory were incorrect.  A cross-reference table 
with the correct sample ids is provided at the end of this report. 
 
 
Samples were analyzed using the following analytical methods: 

 SW8290 Dioxins 

 

The samples included in this SDG are listed in the table below. 

 

Sample Name  Lab Sample ID 

IS66DP280001  E1001043‐001 

IS66DP280607  E1001043‐002 

IS66DP310001  E1001043‐003 

IS66DP311415  E1001043‐004 

IS66EB092310  E1001043‐005 

 

 

Data Evaluation 



Data was evaluated in accordance with the analytical methods and with the criteria found in the 
following guidance documents: National Functional Guidelines for Superfund Organic 
Methods Data Review (EPA 2008) and Region III Modifications for Dioxin/Furan Data 
Validation Guidance (EPA 1993), as applicable. The samples were evaluated based on the 
following criteria: 

 

 Data Completeness 

 Technical Holding Times 

 Initial/Continuing Calibrations 

 Blanks 

 Laboratory Control Samples 

 Matrix Spike  Recoveries 

 Surrogate Recoveries 

 Internal Standards 

 Window Defining Mix 

 Ion Abundance 

 Field Duplicate Precision 

 Identification/Quantitation 

 Reporting Limits 

 

 

Overall Evaluation of Data/Potential Usability Issues 

Specific details regarding qualification of the data are addressed in the sections below. If an 
issue is not addressed there were no actions required based on unmet quality criteria. When 
more than one qualifier is associated with a compound/analyte, the validator has chosen 
the qualifier that best indicates possible bias in the results and qualified these data 
accordingly.  

 

Data Completeness 

The SDG was received complete and intact. Resubmissions were not required.  

 

Technical Holding Times 



According to the chain of custody records, sampling was performed on 9/23/10. Samples 
were received at the laboratory on 9/27/10. All sample preparation analysis was performed 
within holding time. 
 
 
 
EMPC (Estimated Maximum Possible Concentration) 

The compounds listed below are those in which the ion ratio were outside criteria by 25% 
difference or greater. These compounds were qualified “X” as estimated, with a 
qualification code of “EMPC”. 

 

Sample ID  Compound 

IS66DP280001  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin 

IS66DP280607  1,2,3,4,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66DP310001  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin 

 

 

EMPCs  

The compounds listed below are those in which the ion ratio were outside criteria 
greater than 15% but less than 25% difference. These compounds were qualified “X” as 
estimated, with a qualification code of “IR15”. 

 

Sample ID  Compound 

IS66DP280001  1,2,3,4,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66DP280001  1,2,3,6,7,8‐Hexachlorodibenzofuran 

IS66DP280001  2,3,4,6,7,8‐Hexachlorodibenzofuran 

IS66DP280607  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66DP310001  2,3,4,6,7,8‐Hexachlorodibenzofuran 

IS66DP310001  1,2,3,4,7,8,9‐Heptachlorodibenzofuran 

IS66EB092310  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin 

IS66EB092310  1,2,3,4,6,7,8‐Heptachlorodibenzofuran 

 

 

Blanks 

Various compounds in were detected in the method blanks as indicated below. Affected 
data are summarized in Attachment 1. 

 



Blank ID   Compound  Conc. 
Action 
Level 

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin  0.631  3.155

Method Blank  Octachlorodibenzo‐p‐dioxin  6.99  69.9

Method Blank  Octachlorodibenzofuran  0.909  4.545

Method Blank  Total heptachlorodibenzo‐p‐dioxin  1.65  8.25

Method Blank  Total heptachlorodibenzofuran  0.458  2.29

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐C13  44  220

Method Blank  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin‐C13  38  190

Method Blank  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin‐C13  59  295

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin‐C13  48  240

Method Blank  Octachlorodibenzo‐p‐dioxin‐C13  42  420

Method Blank  2,3,7,8‐Tetrachlorodibenzofuran‐C13  37  185

Method Blank  1,2,3,7,8‐Pentachlorodibenzofuran‐C13  41  205

Method Blank  1,2,3,4,7,8‐Hexachlorodibenzofuran‐C13  58  290

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzofuran‐C13  51  255

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐Cl37  50  250

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin  1.17  5.85

Method Blank  Octachlorodibenzo‐p‐dioxin  9.01  90.1

Method Blank  Total heptachlorodibenzo‐p‐dioxin  2.95  14.75

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐C13  66  330

Method Blank  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin‐C13  73  365

Method Blank  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin‐C13  59  295

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin‐C13  52  260

Method Blank  Octachlorodibenzo‐p‐dioxin‐C13  32  320

Method Blank  2,3,7,8‐Tetrachlorodibenzofuran‐C13  57  285

Method Blank  1,2,3,7,8‐Pentachlorodibenzofuran‐C13  70  350

Method Blank  1,2,3,4,7,8‐Hexachlorodibenzofuran‐C13  55  275

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzofuran‐C13  45  225

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐Cl37  88  440

 

 

Lab Control Spike/Spike Duplicate 
Octachlorodibenzo-p-dioxin exhibited high recoveries for the LCS/LCSD. This affected all 
data except the equipment blank. Data are summarized in Attachment 1. 
 
Matrix Spike/Spike Duplicate 
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin exhibited high recoveries in the MS/MSD 
affecting native sample IS66DP280001. Data are summarized in Attachment 1. 
 
 
 



 
 
 

 
 
 
Re-extractions and Dilutions 
All qualified data are summarized in Attachment 1 except for those excluded for re-
extractions and dilutions. 
 

 

Conclusion 

These data, as qualified, are available to be evaluated by the project team for use in decision-
making purposes. 
 

Please do not hesitate to contact us about this validation report.  

 

Sincerely,  

 

 

Tiffany McGlynn 



Qualification Flags 

Exclude More appropriate data exist for this analyte. 
R Data were rejected for use. 

UL 
Analyte not detected, quantitation limit is potentially biased 
low. 

UJ Analyte not detected, estimated quantitation limit. 
U Analyte not detected. 

B 
Not detected substantially above the level reported in 
laboratory or field blanks. 

L Analyte present, estimated value potentially biased low. 
K Analyte present, estimated value potentially biased high. 

N 
Analyte identification presumptive; no second column analysis 
performed or GC/MS tentative identification. 

J Analyte present, estimated value. 

NJ 

Analysis indicates the presence of an analyte that was 
"tentatively identified" and the associated value represents its 
approximate concentration. 

None 
Placeholder for calculating quality control issues that do not 
require flagging. 

= 
Analyte was detected at a concentration greater than the 
quantitation limit. 

X Dioxins only: Estimated Maximum Possible Concentration 



Qualifier Code Reference 

Value Description 

%SOL High Moisture content 

2C 
Second Column – Poor Dual Column 
Reproducibility 

2S 
Second Source – Bad reproducibility between 
tandem detectors 

BD 
Blank Spike/Blank Spike 
Duplicate(LCS/LCSD) Precision 

BRL Below Reporting Limit 

BSH Blank Spike/LCS – High Recovery 

BSL Blank Spike/LCS – Low Recovery 

CC Continuing Calibration 

CCH 
Continuing Calibration Verification – High 
Recovery 

CCL 
Continuing Calibration Verification – Low 
Recovery 

DL Redundant Result – due to Dilution 

EBL Equipment Blank Contamination 

EMPC Estimated Possible Maximum Concentration 

ESH Extraction Standard - High Recovery 

ESL Extraction Standard - Low Recovery 

FBL Field Blank Contamination 

FD Field Duplicate 

HT Holding Time 

ICB 
Initial Calibration – Bad Linearity or Curve 
Function 

ICH 
Initial Calibration – High Relative Response 
Factors 

ICL 
Initial Calibration – Low Relative Response 
Factors 

IR15 Ion ratio exceeds +/- 15% difference 
ISH Internal Standard – High Recovery 

ISL Internal Standard – Low Recovery 

LD Lab Duplicate Reproducibility 

LR Concentration Exceeds Linear Range 

MBL Method Blank Contamination 

MDP Matrix Spike/Matrix Spike Duplicate Precision 

MI Matrix interference obscuring the raw data 

MSH 
Matrix Spike and/or Matrix Spike Duplicate – 
High Recovery 

MSL 
Matrix Spike and/or Matrix Spike Duplicate – 
Low Recovery 

OT Other 



Value Description 

PD Pesticide Degradation 

RE 
Redundant Result - due to Reanalysis or Re-
extraction 

SD Serial Dilution Reproducibility 

SSH Spiked Surrogate – High Recovery 

SSL Spiked Surrogate – Low Recovery 

TBL Trip Blank Contamination 

TN Tune  



Station ID Incorrect Sample IDs Correct Sample IDs
Surface Soil Samples 

IS66DP22 IS66DP220001 IS66SS220001 

IS66DP22 IS66DP22P0001 IS66SS22P0001 

IS66DP23 IS66DP230001 IS66SS230001 

IS66DP24 IS66DP240001 IS66SS240001 

IS66DP25 IS66DP250001 IS66SS250001 

IS66DP26 IS66DP260001 IS66SS260001 

IS66DP27 IS66DP270001 IS66SS270001 

IS66DP28 IS66DP280001 IS66SS280001 

IS66DP29 IS66DP290001 IS66SS290001 

IS66DP30 IS66DP300001 IS66SS300001 

IS66DP31 IS66DP310001 IS66SS310001 

IS66DP32 IS66DP320001 IS66SS320001 

IS66DP32 IS66DP32P0001 IS66SS32P0001 

IS66DP33 IS66DP330001 IS66SS330001 

IS66DP34 IS66DP340001 IS66SS340001 

IS66DP35 IS66DP350001 IS66SS350001 

IS66DP35 IS66DP350001MS IS66SS350001MS 

IS66DP35 IS66DP350001SD IS66SS350001SD 

IS66DP36 IS66DP360001 IS66SS360001 

IS66DP37 IS66DP370001 IS66SS370001 

IS66DP38 IS66DP380001 IS66SS380001 

IS66DP38 IS66DP380001-01 IS66SS380001-01 
IS66DP39 IS66DP390001 IS66SS390001 

IS66DP40 IS66DP400001 IS66SS400001 

IS66DP41 IS66DP410001 IS66SS410001 

IS66SO42 IS66SO420001 IS66SS420001 

IS66SO42 IS66SO42P0001 IS66SS42P0001 

IS66SO43 IS66SO430001 IS66SS430001 

IS66SO44 IS66SO440001 IS66SS440001 

IS66SO45 IS66SO450001 IS66SS450001 

Subsurface Soil Samples 

IS66DP22 IS66DP221112 IS66SB221112 

IS66DP22 IS66DP22P1112 IS66SB22P1112 

IS66DP23 IS66DP231516 IS66SB231516 

IS66DP24 IS66DP240708 IS66SB240708 

IS66DP25 IS66DP251011 IS66SB251011 

IS66DP26 IS66DP260708 IS66SB260708 

IS66DP27 IS66DP270910 IS66SB270910 

IS66DP28 IS66DP280607 IS66SB280607 

IS66DP29 IS66DP291617 IS66SB291617 



Station ID Incorrect Sample IDs Correct Sample IDs
IS66DP30 IS66DP300910 IS66SB300910 

IS66DP31 IS66DP311415 IS66SB311415 

IS66DP32 IS66DP320809 IS66SB320809 

IS66DP32 IS66DP32P0809 IS66SB32P0809 

IS66DP33 IS66DP331415 IS66SB331415 

IS66DP34 IS66DP340809 IS66SB340809 

IS66DP35 IS66DP351415 IS66SB351415 

IS66DP35 IS66DP351415MS IS66SB351415MS 

IS66DP35 IS66DP351415SD IS66SB351415SD 

IS66DP36 IS66DP360809 IS66SB360809 

IS66DP37 IS66DP371314 IS66SB371314 

IS66DP38 IS66DP381213 IS66SB381213 

IS66DP38 IS66DP381213-01 IS66SB381213-01 

IS66DP39 IS66DP391213 IS66SB391213 

IS66DP40 IS66DP400910 IS66SB400910 

IS66DP41 IS66DP410607 IS66SB410607 

Monitoring Well Samples 

IS66MW01 IS66MW010910 IS66GW010910 

IS66MW02 IS66MW020910 IS66GW020910 

IS66MW03 IS66MW030910 IS66GW030910 

IS66MW03 IS66MW03P0910 IS66GW03P0910 

IS66MW04 IS66MW040910 IS66GW040910 

IS66MW05 IS66MW050910 IS66GW050910 
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Data Validation Summary 

Indian Head CTO-JU04 

 
TO: Anita Dodson/VBO 

FROM: Tiffany McGlynn/GNV 

CC: Herb Kelly/GNV 

DATE: December 29th, 2010 

 

Introduction 

The following data validation report discusses the data validation process and findings for 
Columbia Analytical Services, SDG E1001044.  
 
The original sample ids as submitted to the laboratory were incorrect.  A cross-reference table 
with the correct sample ids is provided at the end of this report. 
 
Samples were analyzed using the following analytical methods: 

 SW8290 Dioxins 

The samples included in this SDG are listed in the table below. 

 

Sample Name  Lab Sample ID 

IS66MW040910  E1001044‐001 

IS66EB01‐092810  E1001044‐002 

IS66EB02‐092810  E1001044‐003 

IS66MW030910  E1001044‐004 

IS66MW03P0910  E1001044‐005 

IS66DP360001  E1001044‐006 

IS66DP360809  E1001044‐007 

IS66DP370001  E1001044‐008 

IS66DP371314  E1001044‐009 

IS66DP390001  E1001044‐010 

IS66DP391213  E1001044‐011 

IS66DP330001  E1001044‐012 

IS66DP331415  E1001044‐013 



IS66DP340001  E1001044‐014 

IS66DP340809  E1001044‐015 

 

Data Evaluation 

Data was evaluated in accordance with the analytical methods and with the criteria found in the 
following guidance documents: National Functional Guidelines for Superfund Organic 
Methods Data Review (EPA 2008) and Region III Modifications for Dioxin/Furan Data 
Validation Guidance (EPA 1993), as applicable. The samples were evaluated based on the 
following criteria: 

 

 Data Completeness 

 Technical Holding Times 

 Initial/Continuing Calibrations 

 Blanks 

 Laboratory Control Samples 

 Matrix Spike  Recoveries 

 Surrogate Recoveries 

 Internal Standards 

 Window Defining Mix 

 Ion Abundance 

 Field Duplicate Precision 

 Identification/Quantitation 

 Reporting Limits 

 

 

Overall Evaluation of Data/Potential Usability Issues 

Specific details regarding qualification of the data are addressed in the sections below. If an 
issue is not addressed there were no actions required based on unmet quality criteria. When 
more than one qualifier is associated with a compound/analyte, the validator has chosen 
the qualifier that best indicates possible bias in the results and qualified these data 
accordingly.  

 

Data Completeness 



The SDG was received complete and intact. Resubmissions were not required.  

 

Technical Holding Times 
According to the chain of custody records, sampling was performed on 9/28/10. Samples 
were received at the laboratory on 9/29/10. All sample preparation analysis was performed 
within holding time. 
 
 
 
EMPC (Estimated Maximum Possible Concentration) 

The compounds listed below are those in which the ion ratio were outside criteria by 25% 
difference or greater. These compounds were qualified “X” as estimated, with a 
qualification code of “EMPC”. 

 

Sample ID  Compound 

IS66DP360001  2,3,7,8‐Tetrachlorodibenzofuran 

IS66DP390001  1,2,3,4,6,7,8‐Heptachlorodibenzofuran 

IS66DP330001  1,2,3,4,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66DP330001  1,2,3,7,8‐Pentachlorodibenzofuran 

 

 

EMPCs  

The compounds listed below are those in which the ion ratio were outside criteria 
greater than 15% but less than 25% difference. These compounds were qualified “X” as 
estimated, with a qualification code of “IR15”. 

 

Sample ID  Compound 

IS66DP370001  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66DP330001  2,3,4,6,7,8‐Hexachlorodibenzofuran 

IS66DP340001  2,3,4,7,8‐Pentachlorodibenzofuran 

IS66DP340809  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

 

 

Blanks 

Various compounds in were detected in the method blanks as indicated below. Affected 
data are summarized in Attachment 1. 

 



 

 

Blank ID   Compound  Conc. 
Action 
Level 

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin  0.631  3.155

Method Blank  Octachlorodibenzo‐p‐dioxin  6.99  69.9

Method Blank  Octachlorodibenzofuran  0.909  4.545

Method Blank  Total heptachlorodibenzo‐p‐dioxin  1.65  8.25

Method Blank  Total heptachlorodibenzofuran  0.458  2.29

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐C13  44  220

Method Blank  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin‐C13  38  190

Method Blank  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin‐C13  59  295

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin‐C13  48  240

Method Blank  Octachlorodibenzo‐p‐dioxin‐C13  42  420

Method Blank  2,3,7,8‐Tetrachlorodibenzofuran‐C13  37  185

Method Blank  1,2,3,7,8‐Pentachlorodibenzofuran‐C13  41  205

Method Blank  1,2,3,4,7,8‐Hexachlorodibenzofuran‐C13  58  290

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzofuran‐C13  51  255

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐Cl37  50  250

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin  1.17  5.85

Method Blank  Octachlorodibenzo‐p‐dioxin  9.01  90.1

Method Blank  Total heptachlorodibenzo‐p‐dioxin  2.95  14.75

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐C13  66  330

Method Blank  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin‐C13  73  365

Method Blank  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin‐C13  59  295

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin‐C13  52  260

Method Blank  Octachlorodibenzo‐p‐dioxin‐C13  32  320

Method Blank  2,3,7,8‐Tetrachlorodibenzofuran‐C13  57  285

Method Blank  1,2,3,7,8‐Pentachlorodibenzofuran‐C13  70  350

Method Blank  1,2,3,4,7,8‐Hexachlorodibenzofuran‐C13  55  275

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzofuran‐C13  45  225

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐Cl37  88  440

 

 

 

Lab Control Spike/Spike Duplicate 
Octachlorodibenzo-p-dioxin exhibited high recoveries for the LCS/LCSD. This affected 
those samples listed below. Data are summarized in Attachment 1. 
 

Sample_Name 



Sample_Name 

IS66DP360001 

IS66DP360809 

IS66DP370001 

IS66DP371314 

IS66DP390001 

IS66DP391213 

IS66DP330001 

IS66DP331415 

IS66DP340001 

IS66DP340809 

 
 
Internal Standards 
Internal standards were low for the samples listed below.  Octachlorodibenzo-p-dioxin and 
2,3,7,8-Tetrachlorodibenzofuran were the only compounds affected by the low internal 
standard. Data are summarized in Attachment 1. 
 

Sample_Name 

IS66EB01‐092810 

IS66DP370001 

 
 
Re-extractions and Dilutions 
All qualified data are summarized in Attachment 1 except for those excluded for re-
extractions and dilutions. 
 

 

Conclusion 

These data, as qualified, are available to be evaluated by the project team for use in decision-
making purposes. 
 

Please do not hesitate to contact us about this validation report.  

 

Sincerely,  

 

 

Tiffany McGlynn 



Qualification Flags 

Exclude More appropriate data exist for this analyte. 
R Data were rejected for use. 

UL 
Analyte not detected, quantitation limit is potentially biased 
low. 

UJ Analyte not detected, estimated quantitation limit. 
U Analyte not detected. 

B 
Not detected substantially above the level reported in 
laboratory or field blanks. 

L Analyte present, estimated value potentially biased low. 
K Analyte present, estimated value potentially biased high. 

N 
Analyte identification presumptive; no second column analysis 
performed or GC/MS tentative identification. 

J Analyte present, estimated value. 

NJ 

Analysis indicates the presence of an analyte that was 
"tentatively identified" and the associated value represents its 
approximate concentration. 

None 
Placeholder for calculating quality control issues that do not 
require flagging. 

= 
Analyte was detected at a concentration greater than the 
quantitation limit. 

X Dioxins only: Estimated Maximum Possible Concentration 



Qualifier Code Reference 

Value Description 

%SOL High Moisture content 

2C 
Second Column – Poor Dual Column 
Reproducibility 

2S 
Second Source – Bad reproducibility between 
tandem detectors 

BD 
Blank Spike/Blank Spike 
Duplicate(LCS/LCSD) Precision 

BRL Below Reporting Limit 

BSH Blank Spike/LCS – High Recovery 

BSL Blank Spike/LCS – Low Recovery 

CC Continuing Calibration 

CCH 
Continuing Calibration Verification – High 
Recovery 

CCL 
Continuing Calibration Verification – Low 
Recovery 

DL Redundant Result – due to Dilution 

EBL Equipment Blank Contamination 

EMPC Estimated Possible Maximum Concentration 

ESH Extraction Standard - High Recovery 

ESL Extraction Standard - Low Recovery 

FBL Field Blank Contamination 

FD Field Duplicate 

HT Holding Time 

ICB 
Initial Calibration – Bad Linearity or Curve 
Function 

ICH 
Initial Calibration – High Relative Response 
Factors 

ICL 
Initial Calibration – Low Relative Response 
Factors 

IR15 Ion ratio exceeds +/- 15% difference 
ISH Internal Standard – High Recovery 

ISL Internal Standard – Low Recovery 

LD Lab Duplicate Reproducibility 

LR Concentration Exceeds Linear Range 

MBL Method Blank Contamination 

MDP Matrix Spike/Matrix Spike Duplicate Precision 

MI Matrix interference obscuring the raw data 

MSH 
Matrix Spike and/or Matrix Spike Duplicate – 
High Recovery 

MSL 
Matrix Spike and/or Matrix Spike Duplicate – 
Low Recovery 

OT Other 



Value Description 

PD Pesticide Degradation 

RE 
Redundant Result - due to Reanalysis or Re-
extraction 

SD Serial Dilution Reproducibility 

SSH Spiked Surrogate – High Recovery 

SSL Spiked Surrogate – Low Recovery 

TBL Trip Blank Contamination 

TN Tune  



Station ID Incorrect Sample IDs Correct Sample IDs
Surface Soil Samples 

IS66DP22 IS66DP220001 IS66SS220001 

IS66DP22 IS66DP22P0001 IS66SS22P0001 

IS66DP23 IS66DP230001 IS66SS230001 

IS66DP24 IS66DP240001 IS66SS240001 

IS66DP25 IS66DP250001 IS66SS250001 

IS66DP26 IS66DP260001 IS66SS260001 

IS66DP27 IS66DP270001 IS66SS270001 

IS66DP28 IS66DP280001 IS66SS280001 

IS66DP29 IS66DP290001 IS66SS290001 

IS66DP30 IS66DP300001 IS66SS300001 

IS66DP31 IS66DP310001 IS66SS310001 

IS66DP32 IS66DP320001 IS66SS320001 

IS66DP32 IS66DP32P0001 IS66SS32P0001 

IS66DP33 IS66DP330001 IS66SS330001 

IS66DP34 IS66DP340001 IS66SS340001 

IS66DP35 IS66DP350001 IS66SS350001 

IS66DP35 IS66DP350001MS IS66SS350001MS 

IS66DP35 IS66DP350001SD IS66SS350001SD 

IS66DP36 IS66DP360001 IS66SS360001 

IS66DP37 IS66DP370001 IS66SS370001 

IS66DP38 IS66DP380001 IS66SS380001 

IS66DP38 IS66DP380001-01 IS66SS380001-01 
IS66DP39 IS66DP390001 IS66SS390001 

IS66DP40 IS66DP400001 IS66SS400001 

IS66DP41 IS66DP410001 IS66SS410001 

IS66SO42 IS66SO420001 IS66SS420001 

IS66SO42 IS66SO42P0001 IS66SS42P0001 

IS66SO43 IS66SO430001 IS66SS430001 

IS66SO44 IS66SO440001 IS66SS440001 

IS66SO45 IS66SO450001 IS66SS450001 

Subsurface Soil Samples 

IS66DP22 IS66DP221112 IS66SB221112 

IS66DP22 IS66DP22P1112 IS66SB22P1112 

IS66DP23 IS66DP231516 IS66SB231516 

IS66DP24 IS66DP240708 IS66SB240708 

IS66DP25 IS66DP251011 IS66SB251011 

IS66DP26 IS66DP260708 IS66SB260708 

IS66DP27 IS66DP270910 IS66SB270910 

IS66DP28 IS66DP280607 IS66SB280607 

IS66DP29 IS66DP291617 IS66SB291617 



Station ID Incorrect Sample IDs Correct Sample IDs
IS66DP30 IS66DP300910 IS66SB300910 

IS66DP31 IS66DP311415 IS66SB311415 

IS66DP32 IS66DP320809 IS66SB320809 

IS66DP32 IS66DP32P0809 IS66SB32P0809 

IS66DP33 IS66DP331415 IS66SB331415 

IS66DP34 IS66DP340809 IS66SB340809 

IS66DP35 IS66DP351415 IS66SB351415 

IS66DP35 IS66DP351415MS IS66SB351415MS 

IS66DP35 IS66DP351415SD IS66SB351415SD 

IS66DP36 IS66DP360809 IS66SB360809 

IS66DP37 IS66DP371314 IS66SB371314 

IS66DP38 IS66DP381213 IS66SB381213 

IS66DP38 IS66DP381213-01 IS66SB381213-01 

IS66DP39 IS66DP391213 IS66SB391213 

IS66DP40 IS66DP400910 IS66SB400910 

IS66DP41 IS66DP410607 IS66SB410607 

Monitoring Well Samples 

IS66MW01 IS66MW010910 IS66GW010910 

IS66MW02 IS66MW020910 IS66GW020910 

IS66MW03 IS66MW030910 IS66GW030910 

IS66MW03 IS66MW03P0910 IS66GW03P0910 

IS66MW04 IS66MW040910 IS66GW040910 

IS66MW05 IS66MW050910 IS66GW050910 

 



C!it'n,: 
Projec, : 

S:lm plt ) Ia'rix: 

Sa mplt -'"a mc: 
La b Codt; 

A n a l~·tiull\ltlhod : 

Pn p 1\! t lhod: 
Samplt Amounl: 

Da ta ,,' i1t Name: 

ICA l Dale: 

A n a l~'le i"wmt 

:U.7.8·TCDD 
1.2.3,1.S·PeCDD 
1.2.3,4.7.8·HxCDD 

1.23,6,7.8-I-b:CDD 

l.2.3.1.8.9-HxCDD 
1.2,3.4,6.7.S.HpCDD 

oeoo 
2.3,7.8· TCnF 
1.2.3.-7.8-PeCDF 
2.3,4.7.8-PeCDF 

1.2.3,4,1.8-H.xCDF 
1.2.3.6.7.8·HxCOF 

1.2.3,1.8.9-HxCDF 
2.3.4.6.7.8-HxCDF 

1.2,3.4.6,1.8-HpCDF 
1,2.3.4,7.8,9-HpCDF 

OCDF 

Total TelTa·Dio:..:i1l5 
TOlalPenla-Dioxins 

Tota! Hexa-Dioxills 

Total Hepta-Dioxins 

TOlal Tetra·F\,;rans 

TOlal Penta-Furans 
Total Hexa·FuraliS 

Total Hepta-Furans 

Printed 10114110 lHI7 

CO L t.:1\ IBIA ANA LYTICAL SERV ICES, INC. 

CH2M Hill 
Indian Head· Silt 66,'386329 
\\';lIer 

IS66EB09241 0 
EIOOI O-l2·001 

Analylt!1i Rtpon 

Stn'ict Requesr: ElOOI0-l2 
Da' e Collec,ed: 9n4/ 10 1030 
D:.Ilr Rt'eeh'('d: 9128110 

l inits: pg'L 

Basis: NA 

Polychlorina,cd Dibcnzodioxins ilnd Polychlorina,ed Dibcnzofu ra ns b~' II RGcm RMS 

8290 
Melhod 
IOOOmL 

1'209103 
08l01 /0S 

Rt sul1 Q 

NO U 
NO U 
NO U 
NO U 

NO U 
NO U 

2.91 BJ 

NO U 
ND U 

NO U 
NO U 
NO U 
NO U 
NO U 

NO U 
NO U 
NO U 

NO U 
NO U 
NO U 

ND U 

NO U 
NO U 
1'0 U 
NO U 

EOL 

0.631 
0.409 
0.489 

0.437 
O.S II 

0.392 
0.435 

0.619 
0.6 11 

0.568 
0.374 

0.370 

0.532 
0.4 16 
0.341 

0.449 
0.955 

0.6j1 

0.409 
0.437 
0.392 

0.619 

0.568 
0.370 
0.341 

l\'IRl 

10.0 
25.0 
2S.0 

2S.0 

2S.0 
2S.0 
50.0 

10.0 

2S.0 
2S.0 

2S.0 
2S.0 
2S,O 

2S.0 
2S.0 

2S.0 
SO.O 

10.0 

25.0 
25.0 

25.0 

10.0 

25.0 
25.0 

25.0 

I"" 
Ralio RJrr 

0.81 1.000 

Dale Ana iyud: 10/5/ 100003 
Dale EXlraCled: 9/301 10 

Instrum enl Nam e: E·HRMS·Q4 
GC Column : db5 

Blank File Name: 1'209714 
Ca l hr. FUt' Namt: 1'209695 

Di1u lion 
Fa~lor 

IlInflo .. ·lIS .. ,I, ... ·CUJre,1.04\l1"'oc:aIR.pon 'f'4 

Form LA 
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Clienl: 

l'rojccl : 
S"ml)l~ ~hlrix: 

Sampl ~ Na me: 

Lab Code: 

COLD IRIA AN,\ L\ T ICAL SER\ ·IC ES. I:,\C. 

~n 
CH:!MHil1 
Indian Head - Site 66 '~86n9 (]i) 
Water 

IS66EB092410 
EIOOI O·U-OOI 

Sen' ic~ R~qucsl : ElOOlO42 
Date Collected: 9:24110 1030 
Da le Rcccin~d : 9128(10 

linilS: Percent 

Basis: l'<A 

Pol~'c hlorinaltd Dibellzodioxins a nd Po l ~' e hlorinated Dibcnl.OrUran.!i b~' HRGCIHR.~ I S 

Ana l ~,tical !\lethod: 8290 Da le A nal~"7.ed: 10/511 0 0003 
Prep I'>ldhod: Method Da l ~ E"tractw: 9/30/10 
Sample Amount: lOOOml Instrument Na me: E·11RMS·04 

GC Column : db> 
Dala File i'"a me: P209103 Blank File i\'ame: P2091 14 
ICA L Datc: 08/01f08 Cal Ver. File i'\ame: P209695 

Sp ike Conc. Contrul ,,, 
La beled Compounds Conc.(p:) Found (pg) -"-Ret Q Umili Ralio RRT 

13C-2,3 ,1,8·TCDD 1000 642.010 64 40-135 0.79 1.008 

13C·I.2.3.7.8·PeCDD 1000 550.967 " 40-135 1.51 1. 119 
13C-I.2.3.6.7.8-HxCDD 2500 1641.869 66 40· 135 1.24 0.992 
\3C-I .2.3.4,6.7,S-HpCDD 2500 14 55.235 " 40-135 1.05 1.068 

I3C-OCDD 5000 2448 .921 49 40-\35 0.90 1. 146 

JK·2.3.1.S-TCDF 1000 541.793 54 40- \35 0.17 0.917 
13C- I.1.3.7.8-PeCDF 1000 564.631 56 40-135 U8 1. 139 
I3C·I.2.3.4.7,S-HxCDF 2500 1494.475 60 4()" 135 0.5 t 0.970 
13C- 1.2.3.4.6.7 :8-HpCDF 1500 1264.641 51 -40·1 35 0.42 1.045 

31Cl-2.3.7.8-TCDD SOO 612.250 77 40-135 NA 1.009 

Pn" I<d 10114/10 Il:07 fonn II. 

\\lnn .... ·~.s .. ' I_.61-OO;1J)4~)'I,<>IIt ......... 'p\ 16 of 798 
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Client: 
I)roject: 
S:ample ~h l rix: 

Sa lllple :'\al11r: 
Lab Codr: 

CH2M Hill 

COLl;~IB I A ·\ !\'.·\UTICAL S[ Rnn :S. INc. 

'\nal~'u~1i Rr:pon 

Indian Head - Site 66:386329 
Water 

1566EB092.jl0 
EI00IO.j2 -001 

Strv il"t'Request: EIOI)IO.j:! 
I)au' Collected: 9!2MI0 1030 
Dal~ Receind : 9/18l10 

Linits: pg/L 
Basis: NA 

Polychlorinated Dibenzodioxins and Po l~'c hlorinued Dibenzorurans b~' U RGC/II RI\lS 

Aulytiul Mrthod: 8:!90 
Prrp ~ltthod : Method 

Analytr :'\lI mr Result 

2.3.7.8-TCDD NO 
U.3 .7.8-PeCOD NO 
, .2.3.4.7 .8- HxCDD NO 
U.3.6.7.8-\ixCDO NO 
U.3.7.8.9-HxCDD NO 
1.2.3.4.6.7.8-HpCDO NO 
oeDO 2.91 

2.3.7.8·TCOF NO 
U.3.7.8-PeCOF NO 
2.3.4.7.8-PeCOF NO 
1.2.H.7.8-HxCOF NO 
1.1.3.6.7.8-HxCO r NO 
1.2.3.7.8.9-HxCDF NO 
2.3.4 .6.7.8-HxCDF NO 
, .1.3.4.6.7 .S-HpCOF NO 
1.2.3.4.7.8.9-HpCOF NO 
oeD' NO 

ZOOS WHO TEFs. NO = 0 

Pnnt.d to/WIn" 07 

\lnfto.r. .s .. rI,,,,,.e.~~ )·,,,,,,\~epor< 'pi 

Dilution 
DL Fletor 

0.637 
0.409 
0.489 
0.437 
0.5 11 
0.392 
0.435 
0.619 
0.611 
0.568 
0.374 
0.370 
0.532 
0.416 
0.341 
0.449 
0.955 

Total TEQ 

TEF - Adjusted 
TEF Co ncentrat ion 

0. 1 
0.1 
0.1 
0.01 
0.0003 
0. 1 
0.03 
OJ 
0.1 
0.1 
0. 1 
0.1 
0.01 
0.01 
0.0003 

Foom IA 
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0.000873 
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Clienl: 

ProjeCl: 

Sam ple !\Ia trix: 

Sample l'ame: 

Lab Code: 

COLUMBIA ANA LYTICAL SERVICES, IN'C. 

CH2M Hill 

Indian Head· Site: 661386329 

Water 

IS66FB0922 I 0 

El OO J027·007 

Anal)1tCal 

SeO'lee Requul: EJ OO I027 

I)ale Collected : 9/22/1011 30 

1) ~ le Rctch'ed : 9123110 

Un its: pgIL 
Basis: NA 

rol~·th lorinatcd Dibt ll7.od ioxins a nd J'olychlorinatl'd Diben7.ofu rans br JI RGCIHRMS 

A nal~·t il:a l !\Iethod: 8290 

Prep I\ lethod : Method 

Sampll' Amount: 980ml 

Data Fill' Na me: P209699 

ICAl DatI': 08101 108 

A nal~·t e Na mt 

2,3,7.8·TCDD 

1,2.3,7.S·PeCOO 

1.2.3.4.7.S· &COO 

1,2,3.6,7,8· &COD 

1.2.3.7.8,9-HxCDD 
1.2,3.4.6,7.8-HpCDO 

oeDO 

2.3.7.8·TCDF 

1,2,3,7,8-PeCDF 

2.3.4.7.8-Pc:CDF 

1.2.3.4,7.8-HxCDF 

1,2.3.6,7.S· l-lxCDF 

1.2,3,7.8.9-HxCDF 
2.3,4,6,7,8·HxCOF 

1.2.3.4.6.7.8-HpCOI' 

1,2.3,4,7.S.9-HpCOF 

OCOF 

Total Tetra-Dioxins 

TOlal Penta-Dioxins 

Total He:xa-Dioxins 

Totall'lepla-Dioxins 

Total Tetra-Furans 

Total Pe:nta·Furans 

Total Hexa-Furans 

Total l1epta-Furans 

Pnllled 11119110 1) 39 
Revised EH1CI1027 

I'Jor-":IS_L_\Ln<IoJltPS\iI: .. ,,..,,,,,lll:q>on., p' 

Result Q EDL 

NO U 0.715 

NO U 0.539 

NO U 0.438 

NIJ U 0.391 

NO U 0.459 

1.1 7 B1 0.393 

8.02 jlIK ~-%RI5 1.21 

NO U 0.690 

NO U 0.588 

NO U 0.545 

NO U 0.193 

NO U 0.191 

NO U 0.274 

NO U 0.2 15 

NO U 0.476 

NO U 0.626 

NO U 0.687 

NO U 0.71 5 

NO U 0.539 
NO U 0.39 1 

2.35 0.393 

NO U 0.690 

NO U 0.545 

NO U 0. 19 1 

NO U 0.476 

MRL 

10.2 

25.5 

25.5 

25.5 

255 

255 

51.0 

10.2 

25 .5 

25 .5 

255 

25.5 

255 

15 .5 

25 .5 

25.5 

51.0 

10.1 

25 .5 

25 .5 

25.5 

10.2 

25 .5 

25.5 

25.5 

F<>ml 1.4, 
390f975 

100 

Ratlo RRT 

1.07 1.000 
1.11 1.000 

1.04 

Da le Analyzed: 10/4/ 102049 

Dall' Extracted: 9130/10 

Instrument Name : E-HRMS-04 

CC Coh, n.n : rlh~ 

Blank Fill,' N'amc: P209714 

Cal Vn . Fill,' N'ame: P209695 

Dilution 

Factor 

1G-OOOOI H'l"'" 00 
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Client : 

Project: 
Sample !\lalrix: 

Sample l\'amc: 

La b Code: 

COLU~IBIA ,\ NA L ' 'T ICA L SERVICES. INC. 

CH2M Hill 
Indian Head - Sill' 6613 86329 
Water 

' 10 
E I00 1027-00 

"pon 

Sen'ice Requul: E l00 1027 

Date Collecled: 9/22/ 10 1130 
Dale Receh'ed: 9123/ 10 

Units: Pe rcent 
Basis: NA 

Polythlorinated Dibcnzodioxins and Pol~'chlorinalcd Dibcnzorurll ns by IIRGCIH RM S 

Anal~·tiu l Method: 8290 
Prep Method: Method 
Sa mplc Amount: 980mL 

Oa t. Filc Name: P209699 

ICAl Date: 08101108 

Lsbcled Compounds 

13C-2.3, 7,8-TCDD 
13C-I .2.3,7.8-PeCDD 
13C· I.2.3,6,7,8-HxCDD 

13C·I ,2.3,4,6,7.8·HpC OD 

13C-OCDD 

13C-2.3. 7.8-TCDF 
13C-1 ,2,3. 7,8·PeCDF 
13C· 1.2.3.4,7,8-HxCDF 

13C·l .2.3.4.6.7.8.HpC OF 

31CI·2.3. 7,8· TCOD 

I>nll1td 11119110 13 39 
ReviAAd El 001027 

\1I"~ ... ~m.\L.,...):.q,.OC"Ti',,<.lR:"-' ,pi 

Spike Cone. 
Cone.(pg) Fou nd (pg) 

1000 681.605 
1000 6QO.424 

2500 1810.870 
2500 1605 .222 

5000 2762.208 

1000 594.302 

1000 616.696 

2500 1678 .519 

2500 1447.825.. 

800 672.757 

Date A nal~-Led : 10/4/ 102049 
Dul' EXlracted: 9/30/ 10 

Instrument "'a me : E- HRMS-04 
(;C C:olnmn: db> 

Bla nk "-Ue NlIme: P209714 
Cal Vcr. File Na ml': P209695 

Conrrol 1o, 
'Y.R« Q Limil5 Ratio RRT 

68 40-135 0.77 1.008 
60 40-135 1. 56 1. 179 
72 40- 135 1.27 0 .992 
64 40-135 1.03 1.068 

" 40· 135 0.92 1.146 

59 40-1 35 0.78 0 .976 
62 40-135 1.56 1.138 
67 40-135 0.52 0.970 

58 40-135 0.43 1.045 

84 40-135 NA 1.009 

Fcmn IA 
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Clienl: 

Proj« t : 

Sam pIt Malrix: 

Sa mpl t Name: 

Lab Cod e: 

AnalylicalMelh od: 

Prep 1\INhod: 

AnalYle Na me 

2.3.7.8-TeDO 

1.2,3,7.8-PeCDD 

1.2,3.4,7.8-H.xCDD 

1.2.3.6.7.8·HxCDD 

1.2.3.7.8,9-H.-.:CDD 

1.2.3.4.6.7,H lpCDD 

OCDD 

2.3,7.8-TCDF 
1,2.3,7,8-PcCDF 

23.4,7.8 ·PeCDF 

I.2,3.4.7,8-HxCDF 

1,2.3.6.7.8-HxCDF 

1.2.3.7.8,9-H:<CDF 

2.3.4.6,7.8-HxCDF 

1.2.3A,6.7.8-HpCDF 

1.2.3,4.7,8.9-HpCDF 
OCOF 

COLUMBIA ANAUTICA L SERVI CES, 11"C. 

CII2M Hill 

Indian Head - Site 66/386329 

Water 

IS66FB092210 

EJOOIOZ7-007 

~n' iec Requcst: El 00 1027 

Dale Collecled : 9/22110 1130 

Oalt Rcceivcd: 9/2311 0 

rniu : pg/L 

Basis: NA 

Po l~-e hlorinalcd Dibu1.odioxins a nd Po l~'e hlorinated Dibcn1.o(ura ns by H RCCII-I RJ\ IS 

8290 

Method 

R~uh DL 

ND 0.7 15 

NO 0.539 

NO 0.438 

NO 0.391 

NO 0.459 

1.1 7 0.393 

8.02 \.2 1 

NO 0.690 

NO 0.5 88 

NO 0.545 

NO 0. 193 

NO 0.19\ 

NO 0.274 

NO 0.215 

NO 0.-1 76 

NO 0.626 

NO 0.687 

TOlal TEQ 

Dilution 
F.Clor TEF 

1 

0.1 

0.1 

0.1 

0.0 1 

0.0003 

0. 1 
0.03 

0.3 

0.1 

0.1 
0.1 
0. 1 

I1:lI I 
0.01 
0.0003 

TE:f - AdjuSled 
Concentration 

0.0 117 

0.00241 

0.0 14 1 

2005 WHO TEFs. ND "" 0 

ronn tA 
4101975 

lo.oooolS1IJ7 , .... 00 

TWD 12/13/2010



Client: 

ProjeN: 

Sample ;\ 1"lri'l.: 

S~m l)Ie :"ia me: 

Lab Cude: 

COLlT,\IB I . .\ Ai"ALYTICAL SERVICES. U\C. 

CH2M Hill 

Indian Head - Sile 661386329 
Soil 

IS66DP270001 

E100 1 0~2-002 

AnalYl..Y1 Repon 

Sen ' ice RetlueSI: E I OO I 0~2 

Da l..- CDllecle(.i: 9.'24/ 10 1000 

Dalf Rec:ei ..... d: 9118.' 10 

t inits: nglKg 

Basis: Dry 

Perce nl SDlids: 92.5 

rol~' c h lo rinated I)iben"looioxins a nd I'Dlychlorinatcd Dibu zoru ra ns by IIRGCIIIRM S 

.'\nal~' lieal ~ I ethod : 

Prep Method : 

Sa mple AmDllnt: 

D~t.1t File i"a me: 

ICAL Dale: 

Anll. lyu Name 

8290 

Method 

II.64Sg 

P209727 

OStOIlOS 

Result Q EDL MRL 

NO U 0.0319 0.928 

2.32 

2.32 
0.45-1 ;IX £AlIt:0.0332 
0.767 J 0.0609 

1.46 J 0.0534 2.32 

1.53 J 0.05S3 2.32 

23.7.8-TeDD 

1.2.3.7.8-PeC DD 

1.2.3.4.7.S-HxCDD 

1.2.3.6.7.S·HxCDD 

1.2.3.7.S.9·HxCDD 

1.2. l.4.6.7.S·HpCDD 

oeDD 
35.8 _ i",;;::- 0 176 

j . U L.,. t:to.;!}?f. R 00255 

1.97 "£ t:lldvcl t06~ T 
0'" JI¢C-ZRIS"o050. 
0.920 J 0.0498 

2.32 

' .64 

2.3. 7.8-TCOF 

1.2.3.7.S·PeCOF 

2.3.4.7.S-PeCDF 

1.2.3.4.7.8-I-lxCOF 

1.2.3.6.7.8-HxCDF 

14J,1.M:.!:i:(CDL 
2.3.4.6.7,S·HxCOF 

1 .2.3.~.6. 7.S·lIpCDF 

I.2.3.4.7.8.9-HpCDF 

oeD' 
TOlal Tetra-Diox ins 

TDt~ l Penta-Dioxins 

TDlal l'ie1'a-DiDXins 

TOlal Hepto-Oio1'ins 

Total Tetra·Funms 

Total Penta-Furans 

Total Hexa-Furans 

Total Hepta-Furans 

Pnn,.d tOil MIO IS :07 
\\lftflo~"' I ,.,.·61\J11i1i1.04-2)1",",IR<pOo"I rpt 

1.74 

0.696 

NO U 
0.764 

4.12 

0.375 

'.53 
1.66 

5.12 
19.2 
9{).7 

9. ~1 

12.5 
'37 
6.94 

0.928 

2.32 

2.32 

0.0637 2.32 

0 ..... 2.32 

0.0791 2.32 
0.0679 2.32 

0.04S1 2.32 
0.0652 2.32 

0.0672 ' .64 

0.0329 0.928 

0.0332 2.32 
0.053~ 2.32 

0. 176 2.32 

0.063~ 0.928 

0.0498 2.32 

0 ..... 2.32 

0.04S1 2.32 

FOfnl tA 

180f798 

Dale An~lyud : IOtSt lO 2331 
Datt [ xtrlilcled : 9129110 

Instrument i\ame: E-HRMS-04 

GC CDlu mn : Utl-S 

Blank File l\~me : PII08~8 

Cal ' ·er. File Name: P209720 

,,, DilutiDn 

Ralio RRT Factor 

1.99 1.00 1 

1.30 O.99S 

1.37 1.000 
1.20 1.008 

1.02 1.000 
0.9{) 1.000 

0 .81 1.001 

<W> 1.00 1 

1.41 i.O ~ 5 

1.38 1.000 

1.1 1 1.003 

1.19 1.017 

1.10 1.(100 

1.04 1.033 

0.94 1.004 

0.72 

1.60 

1.21 

1.04 

0.85 

1.41 

1.24 

1. 10 

SuporSet Rtf.",,,,,. lo-OOOO IS.,.,.,.. .. "OO 

TWD 12/13/2010
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Clicnl : 
Project: 
Sli mpl.· .\h trb.: 

Sa mple Name: 
u b Code: 

CH1M Hili 

COLt",\ IBIA A~,\L YTICA L SER'·ICES. 11\"C. 

.... nalyl,JJ! R~pm 

Indi:m Head - Sit~ 66 '~863:!9 

Soil 

IS66Df'270001 

E100 1042·002 

Sen it:e Rt:qucst: El0010-l2 
Da te Collected: 9n -lli 0 lOOO 
Date Receh etl: 9 ::!8JIO 

l inits: Percent 
Basis: Dry 

Pe rcent Solids: 92.5 

I' o l~'e hlorin ll ted Diben:wdiOl:ins and J'olychlorin:tted Dibe nzofurans b~' HRGCfHRMS 

Analyticali'l tthod: 8290 

Prtp Method: Melhod 

Sa mple Amount: Il.6-I8g 

1)ala File i\"a me: 1'209727 

ICA l Date: 08101 /08 

Labeled COmpounds 

13C-2.3.7.8·TCDD 

13C- 1.2.3,7.8·PeCDO 
13(· 1.2.3.6.7.8·HxCOO 

13C· 1.2.3.4.6. 7 .8·HpCDO 
13(·OCOO 

13C· 2.3.7,8·TCOF 
13C- ! .2.3. 7.8-PeCDF 

13C· l .2.3.4.7,8·HxC DF 
13(·1.2.3.4.6.7.S·HpCDF 

37C1·2.3.7.8-TCDD 

P"med 10 14 '10 IS:07 

\1I"f,ow.:·.s"" ,mo~~y_IRepoo1 'I" 

Spikt Cone. 
Conc.{pg) Found (pg) 

1000 \ 607.379 
1000 •• 745.855 

2500 13..\2.671 

2S00- 1263.050 

'000 1660.077 

1000 593 .208 

1000 888.853 

2500 1555.726 

fsoo 1320.520 

800 607.826 

Date ."' n ll l ~"Ztd: 1015/ 102331 
D:illlt [ l:traeted: 9n9110 

Instrument Name: E-HRMS-04 
GC Column: DB·5 

Blank .-ile l\"ame: 1'110848 

CIII Vcr. File Na me: 1'209720 

Control , .. 
~.Ret Q LimilS Rltio RRT 

6J 40· 135 0.80 1.008 

7S 4(}..135 1.56 \.180 

" 40-1 35 1.26 0.992 

1//6 40-\3 5 1.07 1.069 
40-135 0.90 1.1 46 

59 40-1 35 0.79 0.976 
89 40·1 35 1.59 1.139 

62 40·1 3S 0.52 0.970 

53 40- \35 0.44 1.045 

7' 40· 135 NA 1.009 

19 of 793 1(I.00001 17m , .... 00 
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Cli~n t: 

Project : 
Sam l, le ;'latri1: 

Sa mple !\"~me: 

Lab Code: 

COLl'I\ IO IA A,\ .. \ L\-n CA L SE R\- ICES, INC. 

CH2M Hill 
Indian Head - Sill' 661386329 
Soil 

IS66DP270(KII 

E100 1041·001 

AnalYlIl.Q R~port 

SU'\'ite Req uest: EIOOIO·e 
Lhte Collected: 912 -1/ 10 1000 

O:lIe Receiud: 91811 0 

l" nits: nglKg 

Basis: Dry 

Polychlorinated l)ihen1.od ioxins and Po J~'c hl o rinated Oibcnzofu ra ns b~ IIRGCIl IRI\ IS 

Analytical ~ I e l hod: 8290 

Prep ~ I elhod: Method 

!\ na l ~' le /lia mc Resull 

2.3.7.8-TCDD NO 
1.2.3.7.S·PeCDD 0..154 
1.2.3.4.1.8·11~CDD 0.761 

1.2.3.6.1.8·HxCDD 1..16 
1.2.3 .1.8.9-1lxCOD 1.53 

1.2.3.4.6.1.S·HpCDO 35.8 
OCOO 1820 
2.3.1.S·TCOF 0.9 -1' 
1.2_3. '.8-PeCOF 0.655 
2.3.4,1.S-PeCOF 0.920 
1.2.3.4.7.8-HxCOF 1.14 

1.2.3.6.7.8-l-IxCOF 0.696 
1.2.3.7,S.9-HxCDF NO 
2.3.4.6.1.8-J-bCDF 0.764 

1.2.3.4.6.7.S-HpCOf -1. 11 

1.2.3.4.7.8.9-HpCOF 0.375 
OCOF 953 

2005 WHO TEFs. NO = 0 

Pnn,cd 10.. 14110 IS (); 

\·4nflo ... ~,s"'I , ... .e.OOc"\Ol4~y"~IRepon '1" 

Dil ution 
DL Faclor 

0.0329 

0.0331 
0.0609 
0.0534 

0.05S3 
0.176 

0.0255 
0.329 

0.0504 

0.0498 
0.063 7 

0.0606 
0.0791 
0.0679 

0.048\ 

0.0652 
0.0672 

Total TEQ 

TEF 

0.1 
0. 1 
0.1 
0.01 

0.0003 
0.1 
0.03 

0.3 
0.1 
0.1 
0.1 
0.1 
0.01 

0.0 1 
0.0003 

FOm1 IA 

20 of 798 

TEF - Adjusted 
Ctlnc~n t ralion 

0.454 
0.0767 

0. 146 
0.153 

0.35S 
0.546 
0.0947 

0.0 197 
0.276 

0. 174 
0.0696 

0.0164 
0.0412 

0.00315 
0.()()286 

2.49 

I (>-QOOO 11 79'Jool ",. 00 

TWD 12/13/2010
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C1il'nt : 

Projtct : 
S:am lJk .\IMri"; 

Sil rnpl t -,"a me: 

La b Code: 

r\ nl.l~· li(:ll1 " Itlhod: 

Prep l\ l t lhod : 

Sl. mple ,\ mounl: 

D3111 Flit Name: 

KAL Oa t ~: 

.-\nalylt 1"~mt 

1.3.7.8-TCDF 

L3belel.! ComlJoo nds 

13C·::!.3.7.8·TCOF 

37C1-1.3.7.8-TCDD 

"",,,.d 10114110 1507 

CO IX~IIlIA A:'\".·\L \TIC \ L SERV IC ES. I !'\C. 

CH2M Hill 

Indian Head· Site 663863:!9 
Soil 

IS66DP270001 
EI001042·00:! 

Analyub' Repon 

SCl""' iu' RequeSl: EI001042 
Date Collccled : 9"2 .1 / 10 1000 
D~le R,'cei>'cd: 9'18110 

Units: ng!Kg 
Basis: Dry 

Peret nl Solids : 9:! .5 

Polychlorinated Dibcnzodio"ins and Polrch l o rin~tcd Dibenzofu no ns br H RGC/l l R.J\ IS 

8190 

Method 

11.648g 

U\37864 

12117107 

Result Q 

0.947 

S pike 

Cone.{pg) 

1000 

800 

EO L i\IRL 

0.319 0.928 

Cone. 
Founl.! (pg) 

196.476 

61::!.215 

form IA 

21 of 798 

Ion 
Ratio 

0.88 

Control 
Limi~ 

40-135 

Due A nal~"Ud; 10/61101401 
Date E'( traClcd: 91::!9/ 10 

InSlrumenl Name: E· HRMS·OI 
GC C olumn: OB-225 

Ulank File Name: UI37855 
Cal ' ·e r . File Name: U137854 

RRT 
Dilution 
Faclor 

1.00 1 

,,, 
R31io 

0.78 

NA 

RRT 

1.061 

0.988 

TWD 12/13/2010
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Clienl : 
r roject : 
Samrle )ht rjx: 

Sa mple !'ame: 

l ab Code: 

Anlll~'l ica ll\l tlhod : 

Prep i\ l elhod: 

Saml, le Amou nt: 

Data File 1'ia me: 
ICA l lh lt: 

An:llylr i\"a me 

2.3.7.8-TCDD 

1.2.3.7.S· PeCDD 

1.2.3.4.7.8·HxCDD 
1.2.3.6,7.8-HxCDD 
1.2.3.7.8.9-HxCDD 
1.2.3.4.6.7.S-HpCDO 

oeDD 

2.3.7.S-TCDF 
1.2.3.7.S-PeCDF 

2.3A.7.S·PeCOF 
!.2.3.4.7.S-UxCOF 

1.2.3.6.7.S·HxCDF 
1.2.3.7.S.9-I-hCOF 

2.3A.6.7.8-HxCDF 
1.2.3.4.6.7.S·HpCDF 
1.2.3.4.7.8.9.HpCDF 

OCOF 

TOla l Tetra·Dioxins 
Total P(nta-Dioxins 

TOlal Hexa-Dioxins 
Toml Hepl3·Dioxins 

Total Telra·Furans 
Total Pc:nta-Furans 

TOlalllexa·Furans 
TOlal Hepta-furans 

,,"mod 10114 / 10 \$07 

COLl'j\IB IA AN,\LYTIC.-I.L SER\'ICES. INC. 

CH2:M Hill 

Indian Head· Site 66J3863~9 
Soil 

IS660 P270910 

EIOOI 042-003 

AnaIYII~~ Repon 

S~n ice Requ~l : EIOO I042 
Da l ~ ColI~Cleu: 9124110 102:0 

Dalc Recein-d: 9128' 10 

UnilS: ngn.:.g 
Bas is: Dry 

I'crcenl Solius: 82.9 

Polychlorinated Diben l.ouioxins lind I'olychlorinah:d Dibenzo rU T1iIn~ b~' lmGCII I ~\ I S 

8290 I)a u' .-I.nalyzed: 10161 100019 
Method Da te EXln C:led : 9129110 
1O.913g Instrument i\"ame: E-HRMS·04 

GC CoJ Jlmn: DB·; 
1'209728 Blank File 1'i:ame: PI 10848 
08101I0S Cli l \ ·cr. File !'\ame: P209720 

,,, l) ilJltion 

Result Q EOL MRL Rlitio RRT Factor 

NO U 0.0765 1. 11 
NO U 0.033 1 2. 76 

O . ~ 9~ J IS 0.0627 2.76 

2.11 J t;J!il- 0.0550 2.76 
J.51 -K ~ 0.060 I 2.76 

1.29 '.999 
1.09 1.000 
0.98 1.008 

'" 0.20S 2.76 

'"" .2' :J".l. Jl. 0.0749 5.53 
1.03 1.000 
0.90 1.000 

ND U 0.0554 1.11 

ND U 0.03 72 2.76 
NO U 0.0367 2.76 

NO U 0.0291 2.76 
ND U 0.0277 2.76 

ND U 0.0361 2.76 
ND U 0.0310 2.76 

0.137 J 0.O.tS9 2.76 0.93 1.000 
ND U 0.0663 2.76 

O.8~ 1 0.0847 5.53 0.86 1.004 

1.50 0.0765 1.1 1 0.79 

S.!S 0.033J 2.76 1.49 

64.1 0.0550 2.76 1.27 

'" 0.208 2.76 1.06 

ND U 0.0554 1.11 
0.08% J 0.0367 2.76 1.40 
0.J9~ 0.0277 2.76 1.07 
0.137 0.O.tS9 2.76 0.93 

Fonn IA 

J"fI<wo.~.s .. rl" .. .6II~~"bCaIR epon fl'O 22 of 798 
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Client: 
Pro; .. cl : 
Samille ~hl ri,,: 

Sanllile iliamc: 
Lab Code: 

CH1M Hill 
Indian Head - Site b6 '3S6329 
Soil 

IS66DP170910 
EI001O-t1 -003 

Scn ice RtqUt51: EIOOIO·n 
I)a te Colkcled: 9/HIl0 1010 
I)ale ReeeiHd: 9':28'10 

u nits: Pe rcent 
Basis: D~ 

I'e rn nt Solids: 82.9 

Po l~ ehlorinalCd Dibcnzod ioxins and l' o l ~' ( hlorina lel,\ I) ibenzofurans b~· II RGCIBR.J' IS 

A n a l~·ti fa l i\\tlhod: 8190 Dalr Analyzed: 10'6/100019 
Pn'p i\ l ethod: Melhod Date Extr.lelet.l : 9'29' 10 
Saml)le Amount: 10.91 3g Ins trument ili"ame: E-HRM S-04 

GC Column: DB-5 
I)ata File Na me: P209718 lUank File Na me: l'11 0848 
ICAL l)ate: 08' 01108 Ca t ' ·cr . File !\":tme: P109720 

Spike Cone. Control I" 
Labelctl Co mpountls Conc_(pg) Found (p;.) ·t.Hcc Q Limits Rat io RRT 

13C-1.3.7.8-TCDD 1000 503.035 SO 40-1 35 0.79 1.008 
13C-1 .2,j.7.8-PeCDD 1000 644.569 64 40-135 1.62 1. 180 
13C-1.2.3.6.7.8·l-\xCDD 2500 1361.840 " 40·135 1.15 0.992 
\3C- 1.2.3.4.6. 7.8-HpCDD 1500 153L459 61 40-135 1.07 1.069 
13C-OCDD SOOO 1083.045 " 40· 135 0.93 1.146 

13C-23.7.8·TCDF 1000 546.541 " 40-1.;; 0.78 0.977 
13C-l .2.3.7.8-PeCDF 1000 682.591 68 40-1 35 1.59 1.1 40 
I3C-1.2.3.4.7 .8 -H.~CDF 2500 1690.621 68 -to-1 35 0 .51 0.970 
13C· 1.2.3.4.6.7.8-HpCDF 1500 1610.024 64 40- \35 0.43 1.045 

37Cl-1.3.7 .8-TCOO 800 532.487 67 40-135 NA 1.010 

Pn",.d IGlI4110 11 :07 Fonu 1 ... 

23 of 798 1()-OOOOIH99~ , .... 00 
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Cli~nl : 

Proj~cl: 

Sa mple 7'oh l"i1;: 

Sll m ll l~ ~:Im r: 

Lall Cotlc: 

CH:!MHill 

COLlI,'l IB I . .\ . .\ .\"ALYTIC \L S[R\"IC[S. I \ 'C. 

:\nal~ II~~ Repon 

Indian Head · Site 66.'3&63~9 

Soil 

IS66DP27091 0 
EI001042-003 

S~r'\' i cr Rl'queSI: EIOOIO-l:! 
Datr conccl~d: 9124110 1020 
Da te RHeiH:d: 9128/ 10 

l io its: nglKg 
Basis: Dry 

Pol~'chlorinaIO!d Dihcnzodioxins an d I'olychlorinatcd Dihcnzofur:lns hy Im GClII Rl\IS 

.. \lIalytical l\ lrlhod : 8290 
I'rrp Mtlhod : Melhod 

Ana l~' l e Name Result 

2.3.7.8-TCOO NO 
1.2.3.7.S ·PeCOO NO 
1.2.3.4.7.8·H;.:COD U.-I9-1 

1.23.6.7.8·HxCD D 2.1 7 
1.2.3.7.8.9·HxCDD 3.51 
1.2.3.4.6.7.8·HpCOO I" 
oeDO S()-IO 

2.3.7.8-TCDF NO 
1.2.3.7.8-l'eCOF NO 
1.lA.7.8-PeCOF NO 
1.2.3.4.7 .8· HxCDF NO 
1.2.3.6.7.8 ·HxCDF NO 
1.2.3.7.8.9·HxCDF NO 
2.3.4.6.7.8·HxCDF NO 
1.2.3.4.6. 7.8.HpCOF 0.137 
1.2.3.4.7.8.9-HpCDF NO 
OCOF O.!~-I l 

1005 WHO TEFs. NO = 0 

I'n n'~ 10:14/10 15 01 

l.n ...... :\SuTI ..... ..6~~,y1.,.IR.,..,.. '1'< 

Dilution 
DL Factor 

0.0765 
0.03 31 
0.0627 
0.0550 
0.0601 
0.208 

0.0749 
0.0554 
o.o:m 
0.0367 
0.0291 
0.0277 
0.0361 
0.03 10 
0.0489 
0.0663 
0.08-17 

Total TEQ 

TEF 

I 

0.1 
0. 1 
0.1 
0.01 
0.0003 
0.1 
0.03 
0.3 
0. 1 
0.1 
0.1 
0. 1 
0.01 
0.01 
0.0003 

fonn 11\ 

24 of 798 

TEF _ Adjusltu 
COllcenlralion 

0.0494 
0.217 
0.351 
1.48 

1.51 

0.00137 

0.000152 

3.61 

TWD 12/13/2010
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Client: 

Project : 
Sam pic ,\\atrix: 

Sampl~ ;\"am e: 

Lab Codc: 

CH2M Hill 

COL l 'i\ l lHA A:"A L \TICAL SER\ ' ICES, [,"'C. 

:\naIYlltJi Report 

Indian Hend . S ite 66.'386329 

Soi l 

IS66DP260001 

ElOOI041·004 

Scn'kc RC{luesl: E IOOI04::! 

Oa te Col1 ecleu : 9/24/10 1150 

(h lc Reeeh·ed: 9 118110 

l ;n ils: nglKg 

Basis: Dt; 

Pel'Ctnt Solids: 90.9 

Polych lorir.ued Diben:wuiox ins an d Pol~"Ch l orina ted Dibenzofura ns by HRGCIlIR.\I S 

Analyt ical Method : 

Prep Method: 

SlImplc Am nunt: 

Data File l'iamc: 

!CAL Date: 

Analylc Na me 

2.3.7.8·TCOO 

U.3.7.S·PeCDD 

1.2.3.4.7.S·HxCDD 

1.2.3.6.7.S·H. ... CDD 

1.2.3.1.8.9·HxCDD 

1,2.3.4.6.7.8·HpCDD 

oeDD 

2.3.7.S·TCDF 

1.2.3 .7.S·l'eCDF 

2.3 .4.7.S·PeCDF 

1.2.3.4.7.S·HxCDF 

1.2.3.6.7.8-HxCDF 

[ .UJ.k9·H.xCQ.E.-..., 
2.3 .4,6,7.&:HxCDF -

1.2,3.4.6,7.8· HpCDF 

1.2.3.4.7.S.9-HpCDF 

OCDF 

Total Tetra·Dioxins 

Total Penta·Dioxins 

Total Hcxa-Dioxins 

Total Hepta·Dioxins 

Total Tetra·Furans 

Total Penta-furans 

Total Hcxa·Furans 

Total Hcpta·Furans 

f'r1med 10'14110 13;07 

8290 

Method 

10.030g 

P209729 

08/01r08 

\\I"flo~ !lSw l"",·fiI1~21y"c.I Report 'P' 

Resull Q EOL 

ND U ... 1.t "t.0526 
0.599 .-*Xii"i'tll.0475 

1.70 J 0.0920 

2.57 J 0.0807 

2.00 J O.OSSI 

S5.3 ...... ~ 0.3 12 
.:r. lfi. 3610 .ErL..'-" 0.14 5 

2.05 y&)CJtlO"Q~~ 
0.722 J 0.051 2 

0.880 J 0.0506 

1.38 j 0.109 

0.592 ~4iC. 0. 104 

NO J ' --r.1J10.136 
O.66 2~.Gif'C 0.1 16 

3.61 0.0774 

ND U 0.1 05 

7.71 0.09 17 

O .~09 0.0526 

5.87 0.04 75 

36.7 0.0807 

23-1 0.3 12 

'.50 0.OS44 

12.5 0.0506 

6.73 0. 104 

5.81 0.0774 

~ I RL 

1.10 

2.74 

2.74 

2.74 

2.74 

2. 74 

5.48 

1.10 

2.74 

2.74 

2.74 

2.74 

2.74 

2. 74 

2.74 

2.74 

5.48 

1.l0 

2.74 

2.74 

2.74 

1.l0 

2.74 

2. 74 

2.74 

Fonn 1." 
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Date A na l ~'zeu: 10/6.1100108 

Date Enracted : 9/29110 

Instrum ent Kame: E-HRMS-04 

GC Column: OB·5 

Blank File Name: PII0848 

Cal Ye r. F ile l'iame: P209720 

1o, Dilulion 

Ra tio RRT Fafto r 

l.24 1.000 

1.40 0 .998 

1.17 1.000 

1.36 1.008 

1. 03 1.000 

0.90 1,000 

0.81 1.001 

1.40 1.001 

1.71 1.025 

1.15 1.000 
1.57 1.003 

1.51 1.017 

0,91 1.000 

0.97 1.004 

0.72 

\.45 

l.23 

1.09 

0.S6 

1.49 

l.20 

0.91 
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Client : 

Project: 

5amplr l\Iatrh: 

S. mplt ."ame: 

Lab COOl': 

COU ' i\1BIA .-\ i\'A L \ TICAL 5 ER\'I O :S. INC. 

CH2M Hill 
Indian Head - Site 66'386329 

Soil 

15660P26000 I 

El001 0-l2-00-I 

AnalvlIEii Repon 

S~I"\' i ce Reque>'t: El00IO-I2 

Dat ~ Collected: 9 '24110 1150 

Date !teceh'ed : 9t28110 

l inits: Percent 

Basis: D~' 

Percent Solids: 90.9 

I'o l~' clllori "ated Dibenwd io.\"ins and Pol~'e hlorina led Diben7.orUI":lnS b~' HRGClHR~IS 

Analytical i\ l tthod: 8290 Date Analy-zed: 10161100 108 

Prep i\l t thod : Method Date Extracted: 9129110 
SlImple .\mount : 10.030il: InSlr ument Name: E_HRMS_04 

GCColumn : DB-5 
Data File !'iame: £>209729 Blank File i'i ame: Pll 0S4S 

ICAL Oau: OS/OIIOS Cal \ · tr. File i\amc: P209720 

Spike Cone. Conlrol I," 
Labeled Com pounds Conc.(pg) Found (pg) 'V.Rtf Q UmilS Ratio RRT 

13C-2.3.7.S-TCDD 1000 5sn59 " -10 -1 35 O.SO 1.008 

13C- 1.2_3.7 .S-PeCDD 1000 696.736 70 40-135 1.61 1. ISO 
13C-I .2.3.6.7.8- l-I xCDD 2500 1328.685 53 40-135 1.30 0.992 

13C -1.2.3.4.6. 7.8-HpCDD 2500 1265.S3S 'ty 40- 135 1.09 1.06S 
I3C-OCDD 5000 1776. 11 7 3 Y 40-135 0.90 1.1 -16 

13C-2.3.7.S-TCDF 1000 569.0 10 5 40-135 0.79 0.977 
13C- l .2.3. 7 ,S-PeCDF 1000 S05.0n 81 40- 135 1.64 1.140 
13C- I.2.3.4. 7 .8-HxCDF 2500 1598.669 64 -10-135 0.52 0.970 

13C- l.2.3.4.6.7.8-HpCDF 2500 1369.359 55 40-135 0.44 1.04:5 

37CI-2_3.7.8-TCDD 800 579.614 72 -1 0-135 NA 1.010 

Pnmed IO,It4/10 IS ()7 Form IA 

;~"fl,,~ ~lS<.o"'''''~~~'· Io<a I Il. ...... 'pO 26 of 798 1I).OOOO I S1W< ,<,. 00 
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Clienl : 
Project: 

Slimple ~htrix: 

Sam pit ,""lime: 

Lab Colle: 

Anal~' liCll I i\ lt thod : 
I>rep Mt thod: 

Analyte :-;~ mt 

23,7.S-TC DD 
1.2.3,7,8-l'cCDD 
1.2.3 .4.7.8-HxCOO 

1.2.3.6.7.S-lhCDD 

1.2.3.7.8.9-HxCOO 
1.2.3.4.6.7.S-HpCOO 

oeDO 
2.3.7.8-TCDF 
1.1.3.7.8·PeCDF 

2.3A.7.8-PeCDF 
1.2.3.4.7.8-HxCDF 
1.2.3.6.7,8-I-b;CDF 

1.2.3.7,8,9· l-IxCDF 
2.3.4.6.7.8-HxCDF 

1.2.3.4.6.7.8·HpCOF 
1.2.3.4.7,8.9-HpCOF 

oeDF 

COLl' i\ IBIA AI'I:ALn'lCA L SER"IC£S, INC. 

CH1M Hill 
Indian Head · Si te 6613863 19 
Soil 

IS66DP26oooi 
El00 1042-004 

An;ll~ n~ill Rrport 

SCM'jet Req ut st : E1OOIO·n 
Da te Collected: 9'24/ 10 1150 
D:l.le R~cei>·td: 9:28110 

lin its: nglfo.:: g 
Basis : Dry 

Polychlorin llW,I Dibenzod io.\ins and Po lychlorin~tcd Dibcnzofurans b~ IlRGC/l IRM S 

8290 

Method 

J)ilution TEF - Adjusted 
Rtsult DL Factor TEF ConcentrAtion 

NO 0.0526 

0.599 0.0475 1 0.599 
1.70 0.0920 0.1 0.1 70 
2.57 0.0807 0.1 0.257 
2.00 0.088 1 0.1 0.200 
85,3 0.3\2 0.01 0.853 
3610 0.145 0.0003 1.0S 
1.00 0.5 17 0. 1 0. 100 

0.722 0.0512 0.03 0.0217 
0,880 0.0506 OJ 0.264 

U 8 0. 109 0.1 0. 138 
0,592 0.104 0. 1 0.0592 

NO 0.136 0.1 
0,662 0.1 16 0. 1 0.0662 

3.61 0.0774 0.0\ 0_0361 

NO 0.105 0.01 
7.71 0.09 17 0.0003 0.0023 1 

Total TEQ 3.85 

2005 WHO TEFs. ND = 0 

Pn",.d 10114.)6 I~U' Fonn I ... 
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Client: 

Projecl: 
Sa mp le .\ hlt rb.: 

Sa mple :\"ame: 

Lab Code: 

.~na lytica l " Iethod : 
Prep I\lethnd: 

Sample Amounl: 

Oat3 f ile Name: 
ICAL Da te: 

2.3.7.8·TCOF 

Labeled Com pounds 

13C-2.3.7.8·TCDF 

37C1· 2.3.7.S·TCDO 

Pn",ed 10 14/10 1'07 

C!-I2M Hill 

COLl'l\ UlI .-\. :\ ''\AU~'ICAL SE RVICES. INC 

Analynf!l Report 

Indian Head - Sill' 66f386329 

Soil 

IS66DP260001 

EIOOIO·n-004 

Stn'ict Rt lluest : £100 1042 
Ih l r Colk cted: 9':!4: 10 11:50 

Dalt Recei"':'d : 9 '~8110 

lin its: ng/K.g 

Basis : Dr}' 

Perce nt Solids: 90.9 

Polyehlorinated Dibenzodio:\ ins and Po l~'c h lori na led Di benzorLl nl ns b~ IIRGCmR.:\ IS 

8~90 

Method 

10.030g 

UI37865 

1211 7/07 

I~cs u lt Q 

1.00 

Spike 
Conc.(pt) 

1000 

800 

EDL MRL 

0.:5 17 1.10 

Conc. 
Found (pg) Q 

304.283 Y 

587.980 73 

fonn lA 

I " 
Ratio 

0.87 

Control 
LimiU 

40-135 

40-1 35 

DaleA na IY'zed: IO/6l101·B8 
Da le [xl racled : 9/29/10 

Instrument I'\aml': [·HRMS-OI 
GC C olumn : 08-225 

ma Rk Fill' Name: U137855 
Cal \ ·cr. File Kame: U 137854 

RRT 
Dilution 

Factor 

1.001 

I," 
Ra tio 

0.81 

NA 

R RT 

1.062 

0.988 

dnfi 0"-~,s .. , 11m> ,6I.OOt()402:,""" I R epO<t 'I" 28 of 798 
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Clil"lll: 
Projecl: 
S:ompll" :\1:l1ri.,: 

Sa mpll" .... :l1n e: 

La b Codl": 

Ana lyl iul !\ltlhOlJ: 

Prrp i\ it t hod: 

Sa m" l" Amount ' 

Da{a Filt Na mr: 

!CAL Dale : 

Ana lylt Na ll1 t 

:1..3. i .8-TCDO 
1.2.3.7.8-PcCDD 
1.2.3 .4_7.8-HxCDD 

1.2.3.6.7.S-HxCDD 

1.2.3.7.S.9·HxCDD 
1 .. nA6.7.S-HpCOD 
oeDD 

2.3_7.S-TCDF 

1.2.3 .i.8·PcCOF 
2.3.4.7.S-PcCDF 

1.:!.3A.7.S-HxCDF 
LU.6.7.S-H.xCDF 

1.2.3.7.8,9-HxCOF 
1.3.4.6,7.8·HxCDF 

1.2.3.4.6.7.8-HpCDF 
1,2.3.4.7.8,9-HpCDF 
OCDF 

Total Tetra-Dioxins 
Total Penta-Dioxins 

Total Hexa-Dioxins 
T olal Hepta-Dioxins 

Total Tetra-Furans 
Total Pen{a-Furons 

Total Hexa·Furans 
Total Hept:l-Furans 

!-noted IOJ I4110 I~ 07 

COLl' j\ IUI.-\ A['\ .·\L \ T IC .. \L SE Il\' ICES. II"'C. 

CH2M Hill 
Indian Head - Sile 66.'386329 

Soil 

IS66DP260708 

EIOOJO-I2·00S 

Analyt.til Report 

Se " 'ice Rl"qu l"SI : £ I OO I O-l~ 

Dall" Collecltd: 9'24/10 1115 

Da te Rl'l'l' in~d: 928 '10 

linilS: ng/Kg 

Basis: Dr:' 
PtITtnl Solids: 86.4 

Po ly~hlorinal~d Dibcnxodioxins and Polyl'h lorin:lletl Dibfnxofu rans b~ HRGCIHR:\IS 

8290 
fo.'lcthod 
12.222!! 

P209730 
08/01 108 

Resull Q EDL ~IRL 

ND U 0.0375 0.947 

ND U 0.0230 2.37 

0.130 0.0-114 2.3 7 
0.1 97 J 0.0364 2.37 

0.352 .w;K"~MI4I.0397 2.37 
8.81 0.0698 2.37 

386 0.07 15 4.73 

ND U 0.0546 0.947 

ND U 0.0307 2.37 

ND U 0.0304 2.37 

ND U 0.0304 2.37 

NO U 0.0289 2.37 

ND U 0.03 77 2.37 
ND U 0.0324 2.37 

ND U 0.0332 2.37 
ND U 0.0450 2.37 

0.512 /'?(- I/US.o59o 4.73 

ND U 0.0375 0.947 

ND U 0.0230 2.37 
12.2 0.0364 2.37 

-10.2 0.0698 2,37 

ND U 0.0546 0.947 

ND U 0.0304 2.37 
NO U 0.0289 2.37 

''0 U 0.0332 2.37 

Fornl i A 

29 of 798 

1" 
R.uio RRT 

1.18 0.998 

1.33 1.000 
L56 

K 
I.OOS 

0.97 0 1.000 

0.89 1.000 

0.70 1.00-1 

1.23 
1.04 

Dale ,\n a l~'J;('d: 10/61100156 

Date EXlract«!: 9129/ 10 

lfl S' l"lIm ~ o' l\"ll mt" F._HRMS_04 

GC C olum n: OB-5 

Blank Fil" l\"am,,: PII0848 

Cal ' ·tr. File l\"ame: P209720 

Dilutio n 

Fa" OI" 

1I).000011799-1 r~' 00 
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Clieu l: 
P roj ecl: 
Sample i\ blrix: 

Sa mple iXame: 
Lab Code: 

COLU \ IBIA ANAL YTIC-\L SERVICES. INC. 

CH1M Hill 
Indian H~ad - Site 66 :;S6319 

Soil 

IS66DP260708 
EI0010.42-005 

Anal YIl~£l Report 

Sen -ice Requesl: E1001O.42 

O:ne Col1ec l ~ d: 9114/ 10 1215 
Oa le- Recch'etl : 9128/1 0 

F n ilS: Percent 

Basis: 01'} 
Percent Solids: 86.4 

Polychlorin aw.IOibcnzodioxins and I)ol~· t hlorinated Oibcnzofu rans uy HRGCIHRM S 

Anlilylical i\1e[hod: 

Prep i\l elhod : 
Saml,l~ Amount: 

Data ril~ Name: 
ICA L Dale: 

Labeled Compounds 

8190 
Method 
12.122l! 

P209730 

08/01/0S 

13C-2.3.7.8-TCOD 
13C-I.2.3 .7.8-PeCOO 
13C -1.2.3.6.7 .S-HxCOD 

13(-1.2.3,4.6.7.8-HpCOO 

13C-OC DO 

13C-1.3.7.8-TCOF 

\3C-I .2.3. 7 .S-PeCOF 
JK - l.2.3.4.7.8-HxCOF 

IK - l.2.3.4.6.7.8-HpCDF 

37C1-2.3.7.8-TCDD 

Pnnted IOIl . ltO IHI? 

\llnftow~ ;St>. rl L"">bl~'21l''''''''R ''I'OfI-f1l' 

Spike 
Conc.(pg) 

, 000 

1000 

1500 
2500 
5000 

JO OO 
JO OO 
25M 

2500 

800 

Cone. 
Found (pg) °f.Ret 

554.495 55 
727.3 83 73 

1658 .111 66 
1666.14 3 67 
2079.93 3 42 

582.349 58 
799.3 28 SO 
1936.058 77 
1882.447 75 

572. 822 72 

Foon l A 

30 of 798 

Oate Analyzed: 10/611 00 156 

Date Extrllcled: 911911 0 

lnstrum .. nt Nam .. : E-HRMS-04 

GC Column: OB-5 

Blank File Name: PI 10848 

C lil ' ·e r. File Namc: P209720 

Control ,,, 
Q Limits Ralio RRT 

40-13 5 0.77 1.008 
40- \35 1.60 1. 180 
40-1 35 1.28 0.992 
40-1 35 1.09 1.068 
40- \35 0.9 1 1. 14 6 

-1 0-1 35 0.80 0.977 
40-1 35 1.5 7 1.139 
40-1 35 0. 52 0 _970 

40- 135 0.43 1.045 

-10-135 N A 1.009 
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Cli~ nl : 

I' rojeet: 

Sample .\ll11rix: 

Sa mple i\arne: 

La b Code: 

COLl '~ IIlIA Ai\ ,\L'T ICAL SERVICES. INC 

CH2J,'1 Hill 

Indian Head · Sile 66:386329 

Soil 

IS660P260708 

EI00 1O.\2-005 

Sen 'ice Request: E1001O.\2 
Dale C(lUeelcd: 9/24110 1215 

Dale Received: 9128110 

l ;nits: nglKg 

Basis: Dr;: 

Polychlorin:lIed Dibenzodioxins an d Po l~chlorinatcd 1>ibenl_ofurulls by HRGCIHR\ IS 

.-\nalYlical Method: 8290 

Pnp i\l ethod : l\'le1hod 

Ana lyte Name Result 

2.3.7.8· TCDO NO 
1.2.3 .7.8·PeCDD NO 
1.2.3.4.7.&·HxCDD 0.130 

1.2.3.6.7.&-HxCDD 0.197 

l.l.3 .7.8.9-HxCDD 0.352 

1.2.3 .4.6.7.8-HpCDD 8.81 
OCDD 386 

2.3. 7.8·TCDF NO 
1.2.3.7.8-PcCDF NO 
2.3.4.7.8-PeCDF NO 
1.2.3 .4.7.8-HxCDF NO 
1.2.3.6.7.8-HxCDF NO 
1.2.3.7.8.9·1-1;.;CDF NO 
2.3.4.6.7.8-HxCDF NO 
1.2.3.4.6.7.8-HpCDF NO 
1.2.3.4.7.8.9-HpCDF NO 
OCDF 0,:';12 

2005 WHO TEFs, ND = 0 

Pnn ted 10114110 15 :07 

\~nfto .. '!·S .. d1'" 6lI00;1{M>1<""",IR""", 'I" 

Dilution 

DL Factor 

0.03 75 

0.0230 

0.0414 
0_0364 

0.0397 

0.069& 

0.0715 

0.0546 

0,0307 

0.0304 

0.0304 

0.0289 

0.0377 

0.0324 

0.0332 

0.0450 
0, 0590 

Total TEQ 

TEF 

0.1 

0.1 

0.1 

0.01 

0.0003 

0. 1 

0.03 

0.3 

0.1 

o 1 

0.1 

0.1 

O.OJ 
0.01 

0.0003 

Form 1. ... 
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TEI<- - Adjusted 

Conc('otrat ion 

0.0 130 

0.0197 

0.0352 

0.0881 

0. 116 

0.000154 

0.272 

I ().OOOO I j 79\101 rev 00 
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Client: 

I) roj ~ct : 

Sample ) I~tri l: 

Sample ;\"a rn e: 

Lab Cude: 

(,OLl':\ I RI."\ .-\I\"AL \ T IC\ L SERVICES. INC. 

CH11\·\ Hilt 

Indian Head - Si te 06:386319 

Soil 

IS66DP190001 

EI OO\ 04 ~-OO6 

Allalytl~:f; Repon 

Servin Request: El00\O.J~ 

Dale Collected: 912.111015 10 

Date n eceh'ed: 9!28110 

Vn its: ng/Kg 
Basis: Dry 

Percent Solids: 93.6 

Pol~' c hlorin a t e d Dibcllzod iolins 'lIId Po l~"Ch lorinated Dibellzofurans b~' HRG CII-IRMS 

Analyt ical " 'I ('(hod: 

Prep Method: 
Sample Amount: 

f)ata File !\ame: 

ICA L Date: 

Analyle Name 

2.3.7.8-TCDD 

1.2.3.7.8-PeCDD 

1.2.3.4.7.8-HxCDD 

1.1.3.6,7.8·H: .. CDD 

1. ~.3.7.8.9-HxCDD 

1.2.3.4.6.7.8-HpCDD 

oeDD 

2.3. 7.8-TCDF 

1.2.3.7.8-l'eCDF 

~.3 .4 , 7.S-PeCDF 

! .2.3.4.7 .8-H: .. CDF 

1.2.3.6.7.8-HxCDF 

!.1J..1-8,9-HxCQE 
' 2.3.4.6.7.8- l-lxCDF 

1.2.3.4.6.7.8-HpCDF 

1.2,3.4.7.8,9.HpCDF 

OCDF 

Total Tetra-Dioxins 

Total Penta-Dioxins 

Total Hexa·Dioxins 

Total Hepta-Dioxins 

Total Tetra-Furans 

TOlal Penta-Furans 

Total Hexa·Furans 

Total Hepta-FurJns 

Pnn1<d to,H lIO 1~'07 

8190 

fl.kthod 
1O.0~2g 

r209731 

081O } 108 

\J"tl .... :!IS,,, l t""'-61IOO,~V<""" K<porl rpt 

Re~u lt Q EDL 

ND U 0.0.124 

0.3 58 JK1("E~02 5 0 
0.769 J ~R.tSJ.1 54 

1 .15~-~.135 
0.9n J 0.1 47 

36.7 0.104 

::r:;£.~U230 ~0.0842 
lA3 jZ'f5'c.I."J<o~o~[, 

0.529 J 0.04 10 

0.7~1 J 0.0405 

1.25 J 0.0505 

0.420 .;f(X-::r.lJ~ 0.04 81 

ND V 0.0628 

0.330 ;<:)f-:r{/If 0.0538 
2.99 0.0437 

0.142 0.0593 

6.72 0.0854 

0.784 0.0424 

3.97 0.0250 

14.6 0.135 

863 0. 104 

4.82 0.o.t67 

8.40 0.0405 

4.98 0.0481 

5.10 0.0437 

i\'\RL 

1.06 

2.66 

2.66 

2.66 

2.66 

2.66 
5.31 

1.06 

2.66 

2.66 

2.66 

2.66 

2.66 

2.66 

2.66 

2.66 

5.3 1 

1.06 

2.66 
2.66 

2.66 

1.06 

2.66 

2.66 

2.66 

Form 1.-'. 
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2.13. 

1.29 

1.50 

1.32 

1.09 

0.90 

0.72 

1.64 

1.67 

1.33 

0.96 

1.02 

1.08 

1.01 

0.92 

0.80 

1.60 

1.25 

1.04 

0.85 

1.68 

1.06 

1.08 

RRT 

1.000 

0.998 

1.000 

1.008 

1.000 

1.000 

1.001 

1.000 

L025 

1.000 

1.004 

1.017 

1.000 

1.033 

1.004 

Date !\nalyzed: 10161100245 

Date Extracted: 9/29/10 

Instru mcnl "'arne; E-HRMS-04 

GCCol llm n: DB·5 

Blank File Name: P l 10848 

Cal "er. File i\'amr: P209720 

Dil lllion 

Fartor 
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Client: 
P roject: 
Sa ml)le :'> Ial rb:: 

Sample :"ame: 
La b Code: 

COU'i\1B1A AN.AL \T!C/\L SER'· ICES. INC. 

CH2r-.·1 Hill 

Indian Head - Sill' 66/386329 
Soil 

[S66DP290001 

EI001 042 -006 

Sen 'ice Requ ~s!: EIOOI 0~2 

Dale Col1("-c teti: 9124/ 10 15 10 
Date Rcrt'in .. tJ: 9J:!8/ 10 

l in ils: Percent 

Basis: Dry 
Pe rcent Solids: 93 .6 

Po l~ ' chlorina!etJ Dibcnzodioxins un d Polychlorinated Dibenzofurans b~' HRGCIlIRMS 

Anal~' l ica l i\"Iethod : 8290 Dale i\n~I~'"led: 10/61100245 
I'rep MClhod : Method Date EXtraCled: 9119110 
SlImrle Amouot: 10 O ~?E lostrum , o! )'\amc: E .. HRMS-04 

GC C olumn: DB-5 
Data File Name: P20973 I Blank File Na m~: PI 10848 
!CAL Date: 08/01 /08 CuI Ver. File Na me: P209720 

Spikf Co ne. Control '00 
LubeletJ Compounds Conc.(pg) Found (pg) 'V.Rt f Q Limiu Ra!io RRT 

J3C-2.3.7.8-TCDD 1000 613.951 61 40-135 0.78 1.008 
13C -1.2.3. 7.8·PeCDD 1000 803.970 80 40-135 1.61 1.180 
13C-I.2.3.6.7.8-HxCDD 2500 1481.712 59 40-[ 35 1.30 0 .992 
13C- I,2.H.6.7.8-HpCDD 2500 1483.253 ;9 40-135 1.07 1.068 
lK-OCDD 5000 1809.054 Q9 y 40-135 0.9 1 1.146 

13C-2.3,7.S-TCDF 1000 671.587 67 40-135 0 .79 0.977 
\K- \.2..3.7.8-PeCOF 1000 876.878 88 40-135 1.61 1.140 
13C-I.2.3..4.7.8-HxCDF 2500 1692.83\ 68 40-135 0.52 0.970 
13C- l..2 .. 3..4.6. 7 .8-HpCOF 2500 14 82.426 59 40-135 0.44 1.045 

37C1-2.3.7.8-TCOD 800 612.336 77 40-1 35 NA 1.010 

Pn nted 10114110 15"07 F""ln I ... 

'''nflo,,"~ S"'I ' '''''·.Gl1~yt><> lR <pon "'P' 33 of 798 
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Cliellt: 

Pl"oj~cl : 

S aml)l~ ,\latri...:: 

Sample "ame: 

Lab Code: 

:\nal~,tic al :\Iethod: 

Prep Method: 

Allalyte 1\"ame 

2.3.7 .8-TCDD 

1.2.3.7.8-PeCDD 

L2.3.4.7.S-HxCDD 

1.1.3.6,7.S-HxCDD 

l.2.3.7.8.9-HxCDD 

1.2.3.4 .6.7 .8.HpCDD 

ocno 
2.3.7.8-TCDF 

1.2.3.7.S·PeCDF 

2.3.4.7.S-PeCDF 

1.2.3.4.7.8·HxCDF 
1.2.3.6.7.8-HxCDF 

1.2.3 .7 .8.9-H.~CDF 

2.3 .4.6.7.8·HxCOF 

1.2.3.4.6.7.8-H pCDF 

1.2.3.4.7.8.9-HpCDF 

OCDF 

COLl']\ IIlIA .-\ ,\" .-\L YTICAL S ER\ ' IC ES, I,\C. 

CH2M Hill 
indian Head - Site 6613863 29 

Soil 

IS66DP29000 I 

E l0010.t2-006 

Anal\"l1tJ; Repon 

Sen' ice Reques t: EIOO](l42 

Date Collecud: 912 .t1l0 1510 

Date Recc;\'ed: 9128110 

t ;nits: fig/K g: 

Basis: Dr: 

Po l~'c hlor ;na l e d Dibenzod ioxins alld Pol~'chlori nll tcd Dibrnzofuran s b~' HRGC/HR.\IS 

8290 

Method 

R" ul t DL 

ND 0.0424 

0.358 0.0250 

0.769 0.154 

1.1 5 0.135 

0.9i2 0.1-17 

36.7 0.104 

2230 0.0842 

0.813 0.293 

0.529 0.04 10 

0.7·" 0.0405 

1.25 0.0505 

0.0120 O.04S I 

ND 0.0628 

0.330 0.0538 

2.99 0.0-137 

0. 142 0.0593 

6.72 0.0854 

Total TEQ 

DiLulioll 

FaClO1" TEF 

01 
0. 1 
0.1 
0.01 

0.0003 

o 1 
0.03 
0.3 

0.1 
0.1 
0.1 
0.1 
0.01 

0.0 1 
0.0003 

TEF - A uju~ t cu 

COllct ntrJlioll 

0.3 58 

0.0769 

0 .1 15 

0.0972 

0.367 

0.669 

0.081 3 
0.0 159 

0.222 
0. 115 

0.0420 

0.0330 

0.0299 

0.001 42 

0.00202 

2.24 

2005 WHO TEFs. NO = 0 

Pnnte<ll Ol t411O iHI1 Form 1,\ 

34 of 798 
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Clie nt: 

Projecl: 

Sa mple ~Jatrix: 

Sample ~am e: 

Lab Code: 

Analytica l Methnd : 

Prep i\ l ethod : 

Sample AmOunt : 

Data Fi le Name : 

lC -\L Dale: 

A na l~' l e ~'\am e 

2.3.7.8·TCDF 

Labcied Co mpounds 

13C·2.3.7.8-TCDF 

37Cl·2.3.7.8·TCDD 

f'rmled IO>l4f tO IS:07 

COLU,\ IIJIA A·'\.-\UT ICAL S£IH ' ICES. 11" C. 

CH2M Hilt 

indian Head · Site 66:3863:.!9 

Soil 

IS66DP29000 1 

El00I042·006 

AnaIYII€:li Repol1 

Service Request: EI 001 042 

D,.tr Coliccled: 9.'24/10 15 10 

Date RCCl·i.-cd : 9 ' 28/10 

lin its: nglKg 

Basis: Dry 

Pe rcen t Solids: 93.6 

I) o!~'c hi o riu t ~u Dibcnzodiox ins lllld Pol~·chlorin'J1O.'d Dibenzofura ns b~' URG Cfl-IR!l IS 

8290 

Method 

1 0.0~2g 

U13 7866 
12/17/07 

Resutl Q 

0.8 13 

Spike 

Conc.(pg) 

1000 

800 

EDL MRL 

0.293 L06 

Co ne. 

Found (pg) Q 

383.805 Y 

571.072 71 

&1< 

Form IA 

35 of 798 

1o, 

Ratio 

0.88 

Cont rol 

RRT 

1.001 

DatcAn al~"led: 10/6110 15 15 

Date [ ~ Ir~ cted: 9/29/ 10 
InSlrument Name: E·HRMS·OI 

GC Column: DB·225 

Blank File "'a rne: U 137855 

Cal Yer . File !'\ame: U 137854 

100 

Dilu tion 

Factor 

Limi ts Rat io RRT 

40· 135 0.80 1.061 

Ilt;'~J, 
NA 0.988 

1(1.0000 1 \ 7'}').< ",. 00 

TWD 12/13/2010
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Clitnt: 
Project: 
S, mple \ h trb.:: 

Sample Xame: 

Lab CDdt: 

CH2M Hi ll 

COLlIi'ml.-\. .. \ .\'A l , -n CA L S EIH ' IC ES. ,-,'c. 
.... n31~,~ R~pon. 

Indian l'lead - Sile 66'3863:!9 
Soil 

1$660P291617 

EIOOI0"~-OO7 

Stn' ict Request: E I OOI~2 

Dau Collected: 9.'::!4f1 0 I SolO 
O:m Rccti~'ed : 9128110 

l -niIS: ng/Kg 

Basis: Dr;. 
rercrnt Solids: 8::!.0 

J>ol~' ch lorin,ud Dibenzodio.\ins and Po l~'ch lorimlH'd Dibcn~oru nlns b~ IIRGCIHRl' IS 

An:l I~'l ic;l.1 i\ l elhod: 8290 
Prcp !\ Iethod : Method 
S~ ml)le Amounl : 10·:1""8 

DalH File r-;, me: \'209732 
ICA L !laic: 08/01 108 

Ana l~' IC" Name 

2.3.7.8-TCDD 
1.2.3.7.8-PeCDD 

1.2.3.4.7.8-HxCDD 
1.2.3.6.7.8-HxCDD 
1.2.3.7.S.9-HxCDD 

1.2.3 . .t6.7.S-HpCDD 
oeDD 

2.3.7.8-TCOF 

1.2.3.7.8·PeCDF 
2.3A.7.8-PeCOF 

1.2.3.'1.7.8-HxCDF 
1.2.3.6.7.8· HxCOF 

1.2.3.7 .8 . 9-~lxCDF 

2.3.4 .6.7.8·HxCDF 
1.2.3,4.6.7.8-HpCDF 

1.2.3.4.7.8.9-HpCDF 
OCDF 

Total Tetra·Dioxins 
Total Penta-Dioxins 

Total Hexa· Dioxins 
Total Hepta-Dioxins 

Total Tetra·Furans 
TOlal Penla-Fumns 

Total Hexa-Furans 
Total Hepta-Furans 

f'nn«d 10114 '10 l~ 07 

' lon_!'S"' I,,".~j)Q\()4-21 ... ""'IR<pOrt '''' 

Result Q ED L MRL 

0.7(,4) J 0.0634 1.17 

0.30" .J.ft.""6MtG 0.0537 2.92 

0.285 J O.IOS 2.92 
0.883 .,n.X'-">I/t.e.0947 2.92 

2." J 0. 104 2.92 

37.7 0.323 2.92 
2220 .i!:f-:tS L 0.076; 5.85 

ND U 0.06% 1.17 

ND U 0.0380 2.92 
ND U 0.0376 2.92 

ND U 0.0282 2.92 
ND U 0.0268 2.92 

ND U 0.0350 2.92 
ND U 0.0301 2.92 

ND U 0.0355 2.92 

ND U 0.048\ 2.92 

0.506 0.0850 5. 85 

22.4 0.0634 1.l7 

15.1 0.0537 2.92 

70.7 0.0947 2.92 

228 0.323 2.92 

NO U 0.0696 1. 17 

ND U 0.0376 2.92 
ND U 0.0268 2.92 
ND U 0.0355 2.92 

fonn !A 

36 of 798 

Ion 
Ralio Rln 

0. 76 1.00 I 

1.99 \.000 
1.35 0.998 
1.61 1.000 

1.33 1.007 
1.05 1.000 
0.90 1.000 

0.86 I.OO-t 

0.67 

1.47 

1.25 
1.05 

Dalt Anal~'nd: 10/6/100333 
Date Extracted: 9129110 

Ins trument Name: E-HRMS-04 
CC Column: DB-S 

Blank File l'Iame: P ll 0848 
Cal ' ·er. File i'iame: P209720 

Dilution 
FacIOI' 

10-00001 ~79'101 ,ev 00 

TWD 12/13/2010
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Clifnt: 
Project: 
Sanlplc ,\Ia t rix: 

Sample :\ame: 

Lab Code: 

COLL\IBIA A .... ,\1. \ T IC.-\L SE R, ' ICES. I:'\'C. 

CH2M Hill 

Indian Hend - Sile 66 '386~19 

Soil 

IS66DP29161 i 
EI001042-007 

An~I YIlYl R~port 

Sfl"\icc R~qutst; ElOOI 042 

Date Collected: 9'24110 1540 

Oal~ Recci"ed: 9'28/ 10 

rnits: Pereen! 
Basis: Dry 

PC' re~nt Solids: 82.0 

Polychlorinaud Oibcn'lod ioxins l\l1 d Pol}'chlorina!C'd Dibtn'lorllra ns b~' IIRGClII R.'IS 

Aoal~' li ca l MC'lhod : 8290 
Prtp MC'thou: Me!hod 
Sl mpl C' ,\ 1'11 011 01: 10.·m.g 

Data Fill' l"am~: P209732 

ICAL Date: 0810110S 

Spikf Cone. 
Labeled Compounds Cone.(pg) Found (p:) 

13C-2.3.7.S-TCDO 1000 ;12-443 

13(·1.2.3.1.8-PeCOD 1000 11 0.999 
13(·1.2.3.6.7.8-HxCDD 2:500 1545.471 
13C. I.2.3.4.6.7.8-HpCDO 2500 1348,944 

13C-OCDD 5000 1902.672 

13C-2.3.7.8-TCDF 1000 648.5jJ 

13C- l .2.3. i ,8-PeCOF 1000 785.2 13 
13C- l.2.3.4. 7 .8-HxCDf 2500 1811.938 
13(-1.2.3.4.6.7.S-HpCDF 2500 1700.863 

37CI -2.3.7.S-TC DO 800 ;9;.919 

Pnn'N !OI I4 ' IO 11 :(17 

jnfto~!.s .. d'_6n~'''Cl IR.".rt .,pI 

·1.Rec Q 

" 71 

"fj 54 
38 Y 

65 
79 

72 
68 

74 

f<mn IA 

37 of 798 

Co"lrol 
Limits 

40-\35 
40-1 35 
40-135 

40-1 35 
40-1 35 

40-13S 
40-135 
40-13; 

40- 135 

40·135 

Dille Anal~'ud : 10/61100333 
Da tC' E:uraeted: 9129110 

lo strlll'l1~o t :'I'amt: E- I-IRMS-04 
GC Coillmo: DB-5 

Blank FilC' l\'am~: 1'1 10848 

Cal " 1'1'. Fill'l\'amr.: P209720 

1o, 

Ratio RRT 

0.80 1.009 

1.:59 1.180 

1.27 0.992 

1.07 1.068 

0.92 1.146 

0.78 0.977 

1.59 1.140 

0.52 0.970 
0,44 1.045 

NA 1.010 

l ()'oo()o l S799< .. ' 00 

TWD 12/13/2010
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Client: 
Project : 

SlI mpl r l\ lalrh: 

Sample ~ame: 

L. b Code: 

C H2M Hill 
Indian Bead - Site 66f386329 
Soil 

IS66DP291617 

EJOO IO",2·007 

Alla)\,ut.{l Reron 

Srn-iCl: Request: E10010",2 

l)all' Collected: 9'24f 10 1,",0 

lh te Reeei' -ed: 912 8/10 

l in ilS: ng/Kg 

Basis: Dry 

I>o l~'chlorinated Dibrnzod ioxins a nd Polyeh lorimlltd Di!,enzorur.olns b~' HRGCIH RI\IS 

:\nal~' l ical l\ lt lhod : 8290 

Prep Method : Method 

.'\ nal~'1C /I.·a me Rt:liult 

2.3. 7.S-TCDD 0.766 

1.2.3.7.S·PcCDD 0.304 

1.2.3.4.7.8· HxCDD 0.285 

J .2.3.6. i .8-HxCDD 0.883 

1.2.3.7.8.9-HxCDD 2.0-1 

1.2.3.4.6.7.8-HpCDD 37.7 

DCDD 2220 

2.3.7.8-TCDF ND 
1.2_3.7.8-PeCOF ND 
23A .7.8· PeCOF ND 
1.2.3.4.7.S-HxCOF ND 
1.2.3.6.7.8-HxCOF ND 
1.2.3.7.8.9-H.xCOF ND 
23.4.6.7.8-HxCDF ND 
1.2.3.4.6.7.S. HpCOF ND 
1.2.3.4.7.8.9-l lpCOF ND 
OCDF 0.506 

2005 WHO TEFs. NO = 0 

Pnn,<d IOI U/tO tj,(l' 

\~nfto~ :;s"'h_'~oo.104-21"ICIII ~.pon ' .. 

Dilutiun 

DL FaClor 

0.0634 

0.0537 

0. 108 

0.0947 

O. \04 
o . ~.,~ ,-, 
0.0765 

0.06% 

0.0380 

0.0376 

0.0282 

0.0268 

0.0350 

0.030 1 

0.0355 

0.0-'81 

0.0850 

Total TEQ 

T£F 

I 

0.1 

0.1 

0.1 

om 
0.0003 

01 

0.03 

0.3 

0.1 

0.1 

0. 1 

0.1 

0.01 

0.01 

0.0003 

FCK1n L", 

38 of 798 

TEf.- - "lIju~'cu 

COllcenlr.lt ion 

0.766 

0.30-1 

0.0285 

0.0883 

0.2M 

0.377 

0.666 

0.000152 

2.43 

I i:O-OOOOl S 7'9'J.< , .... 00 

TWD 12/13/2010
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Client: 
Proj(-cl: 
Sample i\ lat ril.:: 

5arnp l~ 1\ame: 
l il b Code: 

.-\ n a l~,t ica l l\ l et hod: 

Prep j\'lethod: 
Sample Amounl: 

Dalll File !'1a me: 
ICAlDlI te: 

.>\ n al~,t e Name 

2.3.7.S-TCDD 
1.2.3.7.8-PeCDD 
! .2.3.4.7 .S-HxCDD 
1.2.3.6.7.8-HxCDD 
1.2.3.7.&.9-HxCDD 
\,2.3,4.6.7.S-HpCDD 
oeDD 

2.3.7.8-TCDF 
1.2.3.7.8-PeCDF 
2.3,4.7.8-PeCDF 
1.2.3,4.7.8-HxCDF 

1.2.3.6.7.8 -HxCDF 
1.2.3 .U.9-HxCDF 
23,4.6.7.8-HxCDF 
1.2.3,4.6,7.8-HpCDF 
1.2.3.4.7.8 .9-HpCDF 
OeDF 

Total Tetra-Dioxins 
Total Penta-Dioxins 
Total Hexa-Dioxins 
Total Hepta-Dioxins 

Total Tetra-Furons 
Total Penta·Furans 
Total Hexa-Furans 
Total Hepta·Furans 

Pnnl.d 10114 / W IS -07 

COLl'l\ IIU .-\ .-\.:\"A l ' T ICAl SER\' ICES. INC. 

CH21"-.·' Hill 
Indian Head - 5ile 6613S63:!9 
Water 

1566MW050910 
EI00I042-008 

AJ\JI YII~~ Repon 

S~n' i ce Req uest: EIOOlO42 
Ih t(- Coill-ch"'tl: 9127/ 10 1505 

Dale Rece i.-ed : 9118110 

li nits: pgfL 
Basis: NA 

Po l~'chlo ri nalcd Dibenzotlioxins and Pol~' c hl o rinated Dibcnzofu rans b~' HRGC/HRl\ IS 

8290 
Method 
9S0ml 

P209704 
08/01l0S 

Result Q EDL 

ND U 0.63 8 
ND U 0.293 
ND U 0_594 

ND U 0.530 
ND U 0.621 
ND ~0.513 

1J 1')\'&<3.83 1.34 

ND U 0.688 
ND U 0,443 
ND U 0,4 11 

ND U 0343 
ND U 0.340 
ND U 0,489 
ND U 0.3 83 
ND U 0.309 
ND U 0..t06 
ND U 0.848 

ND U 0.638 
NO U 0.293 
ND U 0.530 
ND U 0.513 

ND U 0.688 
ND U OA 11 
ND U 0.340 

ND U 0.309 

i\·IRl 

10.2 
25.5 
25 .5 
25 .5 
25.5 
25.5 
51.0 

10.2 
25.5 
25.5 
25.5 
25 .5 
25 .5 
25.5 
25.5 
25.5 
51.0 

10.2 
25.5 
25.5 
25.5 

10.2 
25.5 
25 .5 
25.5 

Fon" lA 

1o, 

Ratio RRT 

0.73 1.000 

Date Anlllyzetl : 10/51100051 
Date Extra ctetl: 9/30/ 10 

Instrum ent 1'I ... me: I::. -HKMS-04 
GC Column : db; 

Blan" File Name: P209714 
Cal ' ·cr. File Namc : P209695 

Dil ution 
Faclor 

Ilinfio .. :'Sta rh ..... I61\-OOiOc\\lI ..... ""IRepon.rpl 39 of 798 l "-OOOOlH994 ," 00 

TWD 12/13/2010
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Cli~n t : 

Projec-t: 

S"m pl~ ;\la trb. : 

Sample :->lIlIlt: 

L.lIb Code: 

C OLD IBI .\ '\:->.·\ L YTI C.\L S£ I~\ · ICES. 1l';C. 

CH2M Hill 
Indian Head - Site 66.386319 

" 'mer 

IS66MWOS09iO 

E I 001O-I~ -OO8 

AIl3!Yl l~ R~pon 

S~n' i ct Req uest: El0010-l2 

I)a t~ Collected: 9 '27110 1505 

Oate R~cci"ed : 9128/ 10 

l ' nits: Percenl 

B.lIs is: NA 

Pol}'chlorinated Dibenzodio.\ins and ro l~'c hlorina lcd Dibenzofura ns b ~' HRGCIIII{i\lS 

.-\nl!. l~ ·liul M r lhod: 8290 Da te .-\n al ~"Z~d: 10/; / 100051 

Prtp ~lethod : Method Da te [xlraclw: 9:30110 

Sa mple Amount: 980mL Ilistrumeni i\"am~: E-HRMS-O-l 

GC Cvlumn: do' 
Data File J\ame: P209704 Bla nk F i l~ I\am e-: 1'209714 

ICAL D:m: 08101l0S Ca l \ ·er. File- Kame: 1'209695 

Spikr ((l nc. Control ,,, 
Labeled COlll jHlunds Cone.(pg) Found tp:;) ·Io R~ t 0 Limits Rat io RRT 

13C-2.3.7.S-TCDD 1000 586.537 59 40-135 0.77 1.00S 

\3(- 1.2.3.7.8-PeCDD 1000 511.344 " -10-135 1.S5 1.179 

13C-I.2.3.6.7.8-HxCDD 2500 1508.134 60 40-135 1.26 0.992 

13C- l .2.3A.6,7.S-HpCDD 2500 12.60.426 " f) 40-135 1.05 \.068 

I3C-OCDD "00 1863.081 37 40-135 0.90 1.1 46 

13C-2.3.7.S-TCDF 1000 506.075 " -10-1 35 0.76 0 .9i7 

13C-I .2.3.7.S-PeCOF 1000 520.568 52 40-1 35 1.57 1.139 

13C· I.2.3.4.7.8-H:..CDF 2500 1350.268 " 40-\ 35 0.5 1 0.970 

13C-I.2.3.4.6.7.8-HpCDF 2.500 1175.164 47 40-13 5 0.43 1.0-15 

37CI-2.3,7,S-TCOO 800 566.951 71 40-1 35 NA 1.009 

For'" !A 
40 of 798 I()..OO(IO I sm.o fe" 00 

TWD 12/13/2010
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Clie nt: 
ProjeCl: 
S(lmple 1'Iiatrix: 

SampLe :\a mc : 
L", b Code: 

COLll ~ 1BI ."\ Ai\"AU- r ICAL SEHV ICES, INC. 

CH2M Hill 
Indian Head - Site 66!386329 
Water 

IS66MW050910 
E100 1042-008 

Anah'u~' Re port 

Sen -ice Req uest: EIOO1042 
Dale Co llected: 9i27/ 10 1505 

Date ReceiHd : 9 '28110 

Unils: pglL 
Basis: NA 

PoL~'c h lorin a led Oibcnzodiox ins and Po L~'c: hlorina ted Dibenzofuran s h~' HRGCIHRMS 

A nal~' l ieaIMelhod: 8290 

Prep Mf.'"Ihod : Method 

Anal~' l c :"la me Rtsult 

2.3,7.S-TCDD NO 
1.2.3.7.8-PeCOD NO 
1.2.3A.7.8-HxCOO NO 
1.2.3,6.7,S-HxCDD NO 
1.2.3 .7.8.9-HxCOO NO 
1.2.3.4.6.7.8-HpCOO NO 
OCDD 3.83 
2.3.i .8-TCOF NO 
1.2.3. 7.8 -PeCDF NO 
2.3.4 .7.8-PeCOF NO 
1.2.3.4,7.8-I-hCDF NO 
1.2.3 .6.7.8·HxCDF NO 
1.2.3.7.8.9-HxCOF NO 
~.3A.6.i,8 -H'(CDF NO 
1.2.3.4.6.7.8-HpCDF NO 
1.2.3.4.7.8.9-HpCDF NO 
OCOF NO 

2005 WHO TEFs. ND '" 0 

Pnn'ed ItlIl4110 1~-D7 

\ Jnflo" .. !OSt"'l"m>6~j)Oil.()".:<I r<,,:.IR.pon.<," 

DiLution 

DL FaclOr 

0.638 

0.293 
0.594 

0.530 
0.621 
0.513 
1.34 

0.688 
0.443 

OAI! 
0.343 
0.340 

0.489 

0.383 
0.309 
0.406 

0.848 

TOlal TEQ 

TEF 

o 1 

0.1 

0.1 

0.01 

0.0003 
0.1 

0.03 
0.3 

0.1 

0.1 

o 1 

0.1 

0.01 

0.01 
0.0003 

ton" I. .. 

41 01798 

TEf - Adjusted 
Concentration 

0.00115 

0.0011:i 

10-0000 ' 11''l9~ rev 00 

TWD 12/13/2010
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C1icot: 
I'rojett: 
Sample .\I atrix: 

Sam ple "ame: 
Lab Code: 

COLl'/I'IBI A .. \!\" .-\L ' T ICAL SEi{'·ICES. INC. 

Anal\"l1~ R..-,port 

CH2M Hill 
Indian Head - Sill' 66i3863.:! 
Water 

IS66FB091710 
E 100 1 O-l ~-009 

Sen' ice Requcst: E IOOI0-12 
Date Collected: 9127/101-1-15 
Dal~ R~el'iHd: 9128110 

l inilS: pg/L 
Basis: N"A 

Po l~'chl o ri nated Oiben7.0d ioxins and Polych lorina tcd Dibelrlofunms b~ HRGCIHRi\ IS 

i\na l~, t i ca l Method : 8290 
Pnp Mcthod: Method 
Sa"'ple Amount: 1020mL 

Dal~ File Name: P209715 
ICAL Date: 0810 1108 

Analrte Name 

2.3.7_8-TCDD 
1.2.3.7.8-PeCDD 
U .3.4.7.8-HxCDD 
1.2.3.6.7.8-HxCDD 
l .l .3.7.8.9-HxCDD 
1.23,4.6,7.8.HpCDD 
OCDD 

2.3 .7.8-TCDF 
1.23 .7.8-PcCDF 
2.3.4 ,7.S-PeCDF 
U .3.4 .7.8·HxCDF 
1.2.3.6.1.8-HxCDF 
1.2.3.1,S.9· HxCDF 
2.3.4.6.1.8-HxCDF 
1.23.4 .6.7.8-HpCDF 
1.13 .4.7.8.9-HpCDF 
OCDF 

Total Tetra-Dioxins 
Total Penta-Dioxins 
Total Hexa-Dioxins 
Total Hepta-Dioxins 

Total Tetra-Furans 
Total Penta·furans 
Total Hexa·Furans 
Total Hept3·Furans 

Pnnl<d 101) 4110 15:07 

1\I.~O"'~\S"fh""I6I1~"""'IR""",,,'1" 

Resu lt 

NO 
NO 
NO 
NO 
NO 
NO 

J.f..l 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 

Q WL i\'lRL 

U 0.271 9.80 
U 0.301 24.5 
U 0.288 24,5 

U 0.2 52 24.5 
U 0.275 24.5 
U 0.295 24.5 

}tl B-- '" IJL 0.421 49.0 

U 0.4 11 9.80 
U 0.3S \ 24.5 
U 0.377 14.5 
U 0.110 24.5 
U 0. 105 24 .5 

U 0.137 24.5 
U 0. 117 24 .5 
U 0.218 14.5 
Li 0.309 24. 5 
U 0. 568 49.0 

Li 0.17 1 9.80 
U 0.30 1 24,5 

U 0.252 24.5 
U 0.295 24.5 

U 0.41 1 9.80 
U 0.377 24.5 
U 0.105 24.5 

U 0.228 24.5 

Form IA 

42 of 798 

,,, 
R:ll io RRT 

0.98 1.000 

Dale .-\ nal~'"Zcd: 10/5/10 1256 
Dale Extracted : 91301 10 

IlI su-u "' ~ IlIl'<iam ": C-llIWS-04 
GC Colu mn: OB-5 

Blank File ~amc: P209714 
Ca l Yer. File "'arne: 1'209713 

Dilution 
Factor 

TWD 12/13/2010



Cli~nt: 

Proj~ft: 

Sampl~ ~\;lIrh:: 

Samp l~ i\'a me: 

Lab Cod~: 

CH:!M Hill 

COLL\ l HI.\ ,\i\'ALYT1CAL SER\"1CES. 1."C 

An3l~1i~~ R~pon 

Indian Head· Site 661386329 
\\' ater 

IS66FB092710 

EIOOI0.l2-009 

SU ... ·ifC Req uest: EIOOIO·n 
Dale ColI~c l ed; 9127110 \ .... 5 
Dil le Recei" ed: 9 28110 

l ;nits: Per~cnt 

Basis : NA 

POIYfhloriU lfd Oibenzod io.~in s and Po l~·c hlorinaird Oibcnzofu rans by HRGCIH RM S 

,\ nal~·tiul i\I~thod : 8290 Oa t\'" Anal~~lrd: 10/5/ 10 12 56 
Prtp ,'I ethod: Method Ollie [ :nracteu; 9.'30/ 10 
Sa mple Amount: 1020mL Ins trument !\"ame: E-HRMS-O.:l 

CC Column : D B-S 

Dua File Name: P209715 Blank Fil~ Name: 1'209714 

ICA L Date: 08101 /08 Clil ' ·cr. File Name: P20971 3 

Spike Co nc. COnlrol ,,, 
Labeleu CompoundS Cone.( p&) Found (p;:) -/.n tC Q Limits Ratio RRT 

13C·2.3.7.8-TCDD 1000 641.773 " 40·135 0.79 1.008 
13(-1.2.3.7.8-PeCDO '000 H7.011 75 .:10-135 1.6<) Ll80 
13C -1 .2.3.6.7 .8·H:..:COD 2500 1812.083 n 40-1]5 1.27 0.992 

l Je- L2.3.4.6. i.8.HpCDD 2500 1602. 195 64 40- \35 1.06 1.068 

13C·OCDD SOOO 2165.257 43 40-135 0.91 1.146 

13C·2.3. 7 .S· TCOF 1000 607.162 61 40· 135 0.78 0.977 
13(-1.2.3,7.8·PeCDF 1000 697.334 70 40· \35 1.58 \.140 

13(- 1.2.3A.7.8·H:..:CDF 2500 1658.315 66 40·1 35 0.52 0.970 
13(.1.2.3.4.6.7.S·HpCDF 2500 1484.918 " 40-135 OA5 \.Q45 

37Cl·2.3.7.8·TCDD 800 644.137 81 40· 135 NA 1.010 

""nled tOl t4l10 15 .07 Form tA 
\~nno~ :>Su'h .. 'I6iI{tQ~"'\Repon f1IC 43 of 798 

TWD 12/13/2010



C1ie n!: 

Project: 

Saml)le' lat rix: 

Sample " a rne: 

Lilb Code: 

COLl!~ IIUA ANAL \TICAL SER'· ICES. IKe. 

CH1M Hill 

lndia tl Head · Si te 66/386329 

' \' ater 

IS66FB092710 

EIOOJ042 ·009 

Srl"" icc Hequest: EIOOI042 

DlI te Collected: 9;'2711 0 1445 

Dll te Retell'ed: 9128110 

Units: pglL 
Basis: N A 

Polychlor inated Dibenzodioxins and Pol~' c hlorin ated Dibenzofut'1llls b~' HRGCIl-IRi\ IS 

A n ~ ly!ieal Methol.!: S290 

Prep Method: Method 

A n a l ~· t e i'\ame Result 

2.3.i.8·TCOD NO 
1.2.3 .7.S·PeCDD NO 
1.2.3.4.7.8-HxCDO NO 
1.2.3,6.7.8-I'hCDO NO 
1.2.3.7.8.9-HxCDD NO 
1.2.3 .4.6.7.S-HpeOD NO 
OCDD 3.54 

2.3.7.S·TCDF NO 
1.2,3.7.8·PeCDF NO 
2.3.4.7.8·PeCDF NO 
1.2.3.4.7.8·HxCDF NO 
1.2.3.6.7.8-HxCDF NO 
1.2.3.7.8.9-HxCOF NO 
2.3.4.6.7.8·HxCDF NO 
1.2.3.4.6.7.8-HpCDF NO 
1.2.3.4.1 .8.9·HpCDF NO 
OCOF NO 

2005 WHO TEFs. NO = 0 

Pnn,.d 100· 14110 ] 5:()') 

~nflo~'1IS"fl,n" E1I~21" ... tR.~.'1" 

Dilulio" 

DL Factor 

0.271 

0.30 1 

0.28S 

0.252 

0.275 
0.295 

0.421 

0.4 11 

0.381 

0.377 
0.1 JO 

0.105 

0.137 
0. 117 

0.228 

0.309 

0.568 

Total TEQ 

TEF 

0.1 

o 1 

0.1 

0.01 

0.0003 

0.1 
0.03 

0.3 
0.1 

0.1 
0.1 
0.1 

0.01 

0.01 

0.0003 

Fo.m IA 

44 of 798 

TEF - Auju~I"u 

Conccntrd tion 

0 .00106 

0.001 06 

1O--OOOO117'J9o.1 .. , ' 00 

TWD 12/13/2010



CliclII: 
I'rojcct: 
Samilic .\ latri .~: 

Sample :"amc: 
Llib Code: 

.-\na lytica l Method: 
Prep Mrth od: 
Slimple .\mount: 

Data File :"arne: 
ICA l Dale: 

Anal~"Ir Namr 

2.3.7.8-TCDD 
1.2.3.7.8-PeCDD 
1.2.3A.7.8-HxCDD 
1.2.3.6.7.8-HxCDD 
1.2.3 .7.8.9-HxCDD 
1.2.3.4.6,7,S-HpCDD 
oeDD 

2.3.7.8-TCDF 
1.~.3. 7 .S-PeCDF 
2_3.4.7.8-PeCDF 
! .2.3.4.7 .8-HxCDF 
1.2.3.6.7.8-HxCDF 
1.2.3.7.S.9-I-b:CDF 
2.3.4.6.7.8-J-1 xCDF 
1.2.3,4.6,7.8-HpCDF 
1.23.4.7.8.9-HpCDF 
OCDF 

Total Tetra-Dio»ins 
Total Penta-Dioxins 
Total Hexa-Oio»ins 
Total Hepta-Dioxins 

Total Tetra-Furans 
Total Penta-Furans 
Total Hexa-Furans 
Total Hepta-Furnns 

Pnnfod 10114;10 I~ 07 

COLl-" IBIA A!\ .. \L YT ICAL SE RVICES. 1r"C. 

CH2M Hill 
Indian Head - Si te 66 '3 863~9 

Water 

IS66EB09271 0 
£1001042-010 

Sen'ice Requ est: EI001042 
Dah."Collected: 9'17110 1700 
Date I~ecc"' ed: 9128/10 

linits: pg/l 
Basis: NA 

r olychlori n3teu Diben:wo ioxins and Polychlorinated Dibe nzofumns b~' HRGCIHRI\IS 

8290 
Method 
9WmL 

P209716 
08/01/08 

Result Q EDL 

ND U 0.308 
ND U 0.311 
ND U 0.173 
ND U 0.153 
ND U 0.166 

ND U fo 0.383 
j3- MBI. ,.37 j>II;.J(. ~ISO.;87 

ND U 0.460 
ND U 0.360 
ND U 0.356 
ND U 0.146 
ND U 0.139 
ND U 0.182 
ND U 0. 156 
ND U 0.309 
ND U 00418 
ND U 0,857 

ND U 0.308 
ND U 0.311 
ND U 0.1 53 
ND U 0.383 

ND U 0.460 
ND U 0.356 
ND U 0.139 
ND U 0.309 

MRL 

lOA 
26.0 
26.0 
26.0 
26.0 
26.0 
52. 1 

10.4 
26.0 
26 .0 
26.0 
26.0 
26.0 
26.0 
26.0 
26.0 
52.1 

10.4 
26.0 
26.0 
26.0 

10.4 
26.0 
26.0 
26.0 

Form IA 

I., 
Ratio RRT 

1.05 1.000 

Date Analyzed : 10/5/ 10 1344 

Date Extracted: 9130110 
I nMru m cn f "arne : E-HRMS -O'I 

GC Column: DB-5 
Blank Filt l\"amc: P209714 

Cal \ ·t r. Filt l\"arne: P209713 

Dilution 
Factor 

,~.fto","2'5"' I , ... .Ei~~vu<>J R,porupl 45 of 798 

TWD 12/13/2010



Cli l,ol; 

Project: 
Sample :'\ Iatrh: 

Sample :'\amt: 
Lllb Code: 

COLl"i\ I BIA ANAL \TIC\L SEHnCES, I :\C. 

CH2M Hill 
Indi:m Head - Site 66/386329 

Water 

IS66EB09::!710 
£1001042-010 

) ' \1 R 

Se ..... ·ice Request: £100104:: 
Dale Collttted: 9i271l0 1700 

Dale Recei-'nl : 9i 28/10 

lioits: Percent 

Basis: NA 

Pol~'e hlori n a IClI Dibenzod ioxins anll Polychlorinated Diben:tofuran s b~' HRG CfUR:\IS 

.o\n a l~·tic ~I I\lcthod: 8190 Date Analyzed: 10/5/ 10 1344 

Prep Mcthod: Method Dale Extraetell: 9/30/ 10 

Sllmpl~ .\mount; 960mL Instrument N:ame: £-HRMS-O': 

GC Colum ll: DB-5 

D~ta F il ~ Name: P2097 16 Bl:ank File Name: P2097 14 

ICAl Date: OS/01/08 Cal Vcr. File Name: 1'209713 

Spike Cone. Control I " 
Labeled Compounlls Cone.{pg) Found (pg) ~~Rec Q Limi ts Ratio RRT 

13C-2_3.7.8-TCDD 1000 631.502 63 40-135 0.8 1 1.008 

13C-I.2.3,7.S-PeCDD 1000 714.090 11 40-\ 35 1.59 1. 179 

13C-I.2.3 .6. 7 .8·HxCDD 2500 1778.581 11 e 40· 135 1.26 0 .992 

13C· I.2.3A6,7.8·HpCDD 2500 1497.348 60 40-1 35 1.05 1.068 

13C-OCDD 5000 1797.398 36 40-135 0.9 1 1. 146 

13C·2.3.7.8-TCOF· 1000 610. 183 61 40-135 0.77 0.977 

13C- I.2.3. 7 .8-PeCDF 1000 652.280 65 40-135 1.56 1.139 

13C- I.b.3.4. 7 .8-HxCDF 2500 1630.309 65 40-135 0.5\ 0 .970 

13C-1 ,2.3.4.6.7 .8-HpCDF 2500 1365 .5 14 55 40-1 35 0.44 1.045 

37C1-2.3.7.8-TCDD 800 633.521 79 40-135 NA 1.009 

Pnnted 10114110 Jj ;07 Form lA 

I"'lo~'~ S"fi1m.·.E~~"",,"IR_n .rpO 46 of 798 1000000 1 nw.. fe '- 00 

TWD 12/13/2010



Clien!: 

Project: 

Sample l\ l atfi .~: 

S:lm ple .\"a me: 

Lab Codt: 

COLUi\ IIUA AI\AL ' T ICAL SER'· ICES. 1r"C. 

CH2!'.·1 Hill 

Indian Head - Site 66/386329 

Water 

IS66EB092710 

EIOOIO·U -OIO 

AnalYli~ll Repon 

Serv ice Re(lu cS!: EIOOIO-l2 

Dale Collected: 9'17/ 101 700 

Dale n cc<' ind : 9 '281]0 

t ;n its: pgfL 

Basis: NA 

PolychlorinalCll Dibcnzodioxins and l'o l~'c hlorinateoJ Dibenzofurans by HRG CfHRi\IS 

.-\nalytical Method: 8290 

Prep "Ietholl: Method 

,\nalyt t ~amt 

2.3.7.8-TCDD 

1.2.3.7.8-PeCDD 

1.2.3.4.7.8-I-b;CDD 

1.2.3 .6.7.8-HxCDD 

1.2.3.7.8.9-HxCDO 

1.2.3.4.6.7.8·HpCDD 

OCDD 

2.3.7.8-TCDF 

1.2.3.7.8-PeCOF 

2.3.4_7.8-PeCDF 

1.2.3.4.7.8-HxCDF 

1.2.3 .6.7.8-HxCDF 

1.2.3.7.8,9-HxCDF 

2.3.4.6.7.8-HxCDF· 

1.2.3.4.6.7.8-HpCDf 

1.2.3.4.7.8.9-HpCDF 

OCDf 

2005 WHO TEFs. ND '" 0 

Pnnl<d 10114110 IHl7 

\Y"now1lS""I,,,,,"<6-iI~~~,,:.IR.f>O'l 'PO 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
2.37 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Dilulion 

DL Fa clOr 

0.308 

0.311 

0.173 

0_153 

0.166 

0.383 

0.587 

0.460 

0.360 

0.356 

0.146 

0.139 

0.182 

0.156 

0.309 

OAI8 

0.857 

Total TEQ 

TEF 

0.1 

0.1 

0.1 

0.01 

0.0003 

0.1 

0.03 

0.3 

0.1 

o 1 

0.1 

0.1 

0.01 

0.01 

0.0003 

Fonn lA 

4701798 

T El-' .. Adjusted 
Co ncentration 

0.00071 1 

0.000711 

\Q.OOOOI S799-! fe" 00 

TWD 12/13/2010



C lient; 

Project: 

Sample Matrix: 

Slimple !"ame: 

lab Code; 

COLUMBIA A/'\Al )"TICAl SERVICES, INC. 

CH2M Hill 

Indian Head - Si te 66/386329 

Soil 

IS66DP280001 

EI00 1043-00 1 

AnaIYI;2j! Repon 

Sen'ic(' Requ('st: E lOOI043 

Date Collected; 9/231101500 

Dal(' Rec('i\'('d: 9/27110 

Units: ng/Kg 

Blisis: Dry 

Pe~ent Solids: 91.1 

Polych lorinat('d Dibenzodioxins and Polychlorinated Dib('nzofurans by HRGC/HRMS 

Anal}'ticli l M('lhod: 8290 

Pr('p ""('thod: Method 

Sample Amount: IU.IYYg 

Dat.I Fil(' Nam(': PI 10879 

ICAL Dal(': 09111109 

Analytt !'Illme 

2.3.7.8-TCDD 

1.23.7.8-PeCDD 

1.2.3.4.7.8-HxCDD 
1.1.3.6.7.8-HxCDD 

1.23.7.8.9-HxCDO 

1.2.3.4.6.7.8· HpCDD 

OCDO 

2.3.7.8-TCOF 

1.2.3,7.8-PeCDF 
2.3.4.7.8-PeCDF 

1.2.3.4.7.8-HxCDF 

1,2.3.6,7,g-HxCDf 

1.23,7.8,9·HxCDF 

2.3.4.6.7.8·HxCDF 

1.1.3.4.6.7.8·HpCDF 

1.2.3,4,7.8.9-HpCDF 

OCDF 

Total Tetra-Dioxins 
Total Penta-Dioxins 

Total Hexa-Dioxins 

To\al Hepta-Dioxins 

Total Tetra-Furans 

Total Penta-Furans 

Total Hexa-Furans 

Total Hepta-Fur-lOs 

Pnn!ed I01Hl l0 9:3 1 

\\J~Row2'.Sw1,m. ,6t~yI'ca)lI..p<>fI."" 

Result Q ~ EDL MRl 

~ 
NO ¢-rtf ~ 0.0746 1.08 

0.124 ~l\ 0.0680 2.69 

0.429 W:1-' 0.104 2.69 

0.703 0.08 13 2.69 

0.787 J 0.109 2.69 

37.7 ~~ 060726 2.69 

K-~SH 3530 ~I:;;t-of 5.38 

0. 171 ~ O. I O I 1.08 

NO U 0.0640 2.69 

NO U 0.0567 2.69 

0.430 J ~ 0.0600 2.69 

0.135 )Kf.~ 0.0521 2.69 
ND U \~ 0.0856 2.69 

0.133 t<+'~ 0.0662 2.69 

1.85 J 0.0588 2.69 

0.2" ~ 0.0850 2.69 

4.60 '3' 0.120 5.38 

NO U 0.0746 LOg 

0.824 0.0680 2.69 

8.41 0.0813 2.69 

87.0 0.0726 2.69 

0.171 0.10 1 1.08 

0.511 0.0567 2.69 

2.42 0.0521 2.69 

4.92 0.0588 2.69 

rom> L .. 

19 of 779 

Dil le Anal}·zed: 10/61102317 

Dllte Extracl('d: 9/30110 
Instrum('n! Nam(': E-HRMS-03 

GC Column: db' 
BllInk FiI(' Na me: PI I0874 

Cal "('r. Fik Name: Pl108n 

,,, Dilut ion 
Ratio RRT Factor 

2.36 1.001 

1.45 0.998 

1.41 1.000 

1.24 1.008 

1.06 1.000 

0.90 1.000 

0.56 1.001 

1.20 1.000 

1.45 1.003 

1.01 1.018 

1.16 1.000 

1.18 1.034 

0.9 1 1.004 

\.45 

1.23 

1.07 

0.75 
1.71 

1.08 

1.16 

!a.oooo! 1186! , ... ·00 

TWD 12/20/2010
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C lient: 

Project: 

Sa mple Matrix: 

Sample Name: 

Lab ( odC': 

COLl lMBIA ANAL '!TICAL SERVICES.ll'OC. 

CH2 M Hill 
Indian Head· Site 66f386329 

Soil 

IS66DP280001 

EI00 1043·001 

AnalYIl~ Report 

Sen 'ice Request: E l 00 104 3 

Date Collee-Ied : 9f23/ 10 1500 

DalC' RecC'h'C'd: 9/27/ 10 

Units: Percem 

Basis: Dry 

PeN:en I Solids: 9 1.1 

Pol~' ch lo ri na l ed Dibenzodioxins and Polye-hiorinllled Dibenzofuntns by HI~GCIHR.t\IS 

Ana l~·tkal Method: 8290 

Prep !\lethod: Melhod 

Sample Amounl : 10.199g 

Data File Name: Pl10879 

!CAL Date: 09111 /09 

Spike ConI'. 
Labelt d Compounds Conc.(pg) Found (pg) 

13C-2.3. 7 .8-TCDD 1000 629.560 

13C· l .2.3.7.8·PeCDD 1000 606.345 

13C·l .2.3.6, 7 .8·HxCDD 2500 1555.288 

13C· l.2.3.4.6,7.8-HpCDD 2500 141 9.828 

i3C·OCDD SOOO 2352.597 

13C·2.3.7.8-TCDF 1000 525.290 

13C-I.2.3.7.8-PeCDF 1000 669.350 

13C-I.2.3 .4, 7 .8-HxC DF 2500 1572. 159 

13C·l.2.3.4.6.7.8-HpCDF 2500 1332.935 

37CI-2.3.7,8-TCOD 800 583. 172 

Printed 10114/ 10 9.31 

·;;'Rec 

63 
61 
62 
57 

47 

53 
67 

63 
53 

7J 

Form IA 

20 of 779 

Conlrol 
Q LimilS 

40·135 

40- 135 

40· 135 

40-135 

40· 135 

40-1 35 

40· 135 

40 .... 35 

40- \35 

40-1 35 

Dale A nalyud: IOf6l102317 

Dale Extracted: 9/30/10 

Instrument Name: E·HRM S·03 

GCColumn: db5 

Blank File Name: Pll 0874 

Cll i Vcr. File Name: PI 10872 

I" 
Ralio RRT 

0.79 1.009 

1.60 1.1 84 

1.25 0.992 

1. 05 1.069 

0.90 1. 147 

0.79 0.977 

1.60 1.143 

0.54 0.970 

0.45 1.04 5 

NA 1.009 

10).0(l(I(l1S1$62 «,· 00 

TWD 12/20/2010

tmcglynn
Text Box
SS

tmcglynn
Line



COLUMBIA ANA LYTICAL SERVICES,INC. 

Client: 

Project: 

Sample Matrix: 

Sample Name: 

Lab Code: 

CH2M Hill 
Indian Head - Site 66/386329 
Soil 

IS66DP280001 

EIOOI 043-001 

Analyt,6' Report 

Sen'ice Request: EI00 1043 

Date C ollected: 9/2311 0 ! 500 

Date Receil'ed : 9/27110 

lI nits: ngIKg 

Ba sis: Dry 

Pol~'chlorinated Dibenzod ioxins and Polychlorinated Dibenzofu rans b~' H RGCIHR~IS 

Anal~, tical Method: 8290 

Prep Method : Method 

Analyte l'\ame Result 

2.3.7.8· TCDD ND 
1.2.3.7.8-PeCDD 0.124 

1.2.3.4.7.8-HxCDD 0.429 

1.2.3.6.7.8-HxCDD 0.703 

1.2_3.7.8.9-HxCDD 0.787 

1,2.3.4,6.7.S.HpCD D 37.7 

OCDD 3530 

2.3.7 .S· TCDF ND 
1.2.3.7.S-PeCOF ND 
2.3.4.7.8-PeCOF ND 
1.2.3.4.7.8-HxCOF O.4.3U 

1.2.3.6.7.8-HxCOF 0. 155 

1.2.3 .7.8.9-HxCDF ND 
23.4 .6,7.8·HxCDF 0.133 

1.2.3.4.6.7.8-HpCDF 1.85 
1.2.3.4.7.8.9. HpC DF 0.208 

OCDF 4.60 

2005 WHO TEFs. N O = 0 

Prinled 10114/10 9:~ 1 

\\I"fIov.1\S .. rl i m.·,fi1I~)-ti""lIl.epon . rpO 

DC 

0.0746 

0,0680 

0. 104 

0.0813 

0. 109 
0.0726 

0.132 

0.257 

0,0640 

0.0567 
0,0600 

0.0521 

0.08 56 

0.0662 
0.0588 

0.0850 
0.120 

Total TEQ 

Dilution 

f.-actor TEF 

0. 1 

0. 1 

0. 1 
0.01 

0.0003 
0.1 

0.03 

0.3 
0. 1 

0.1 

0.1 
0.1 

0.01 

0.01 

o.oom 

Form lA 

21 of779 

T EF - AdjuSlcd 

Concentration 

0. 124 

0.0429 

0.0703 

0,0787 

0.377 

1.06 

0.0430 

0.0155 

0.01 31-

0.0 185 
0.00208 

0.001 38 

1.85 

Supers.. Ref .. Of>C¢ l (l..OO(l()IS7862 ,.- 00 

TWD 12/20/2010
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CI~nt : 

ProjC'ct: 

SamplC' Matrix: 

SamplC' l"iamC': 
Lab CooC': 

COLUMBIA ANALYTICAL SERVICES, INC. 

CH2M Hill 
Indian Head · Si te 661386329 
Soil 

IS66DP280001 
E IOO I043-001 

AnaJyu&fi Report 

Seon ' icC'RC'quHt: E lOO10H 
Dateo Collect~: 9123110 1500 

Dateo Receind: 9127/ 10 

Units: ns/Kg 

Basis: Dry 
I'~rcent Solids: 91. 1 

Pol~· rhlorinlled IJibenzooioxins a nd Pol~·cb lorina ted Dibenzorurans by HRGCIIHOIS 

Analytical Mfthod: 

Prt'p MC'thod: 
SamplC' Amount: 

Data FilC' Nlll mC': 
ICAl Date: 

AnalytC' JliamC' 

2.3.7.8· TCDF 

Labt ltd Compoand5 

13(·2.3.7 .S· TCDF 

37Cl·2.3.7.S-TCDD 

8290 
Mo<hod 
10.199g 

U137878 
12/17107 

Prin,~d 10114110 9.3 1 

\\LonowZ\S"'l,m.-6t~)'1.lcalJt <p<>n . "" 

Resu lt Q 

NO U 

Spike 
Conc.(p:) 

'000 

800 

EDL MRl 

0.257 LOS 

Cone. 
Found (pg) 

493.100 

548.4S1 

% Htt 0 

49 

69 

Form lA 

2201779 

,., 
Ratio 

CODlrol 

Limi15 

40·1 35 

40· 135 

Dale Anal~"Zed: 

Date E.l tracted: 
lus trum,,,", !'\""mo:: 

GCCo lumn : 
Blank File ;\:ame: 

Ca l Vcr. File Name: 

l>ilution 
RRT Factor 

,., 
Ratio RRT 

0.8 1 1.061 

NA 0.989 

10nll0 1041 
9/30110 
E-~IRMS'{)I 

0 0 ·225 
U 137874 
u n7873 

1O-OOOOI H I6: '0" 00 

TWD 12/20/2010
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Client: 

Project: 

Sam pIc Matrix: 

Sample l'Oame: 

Lab Code: 

Anal~·tiC8 1 Method: 

Prep Method: 

Sam ple Amount: 

Data File Name: 

ICAL Date: 

Anal~·te Name 

2.3.7.8· TCDD 
1.2.3.7.8-PeCDD 

1.2,3,4.7.&-HxCDD 

1.2.3 .6.7.&-HxCDD 

1.2.3,7.&.9-HxCDD 

1.2.3.4,6,7.S-HpCDD 

OCDD 

2.3.7.8· TCDF 

1.2.3.7.S· PeCDF 
2.3.4.7.8-PeCDF 

1.2.3.4.7.8-HxCDF 

1.2.3.6.7.&·HxCDF 

1.2.3.7.S,9·HxCDF 

2.3.4.6,7.8·HxCDF 

1.2.3.4.6.7.8-HpCDF 
1.2.3A.7.8.9-HpCDF 

oeDF 

Total Tetra·Dioxins 

Total Penta· Dioxins 

Total Hexa·Dioxins 

Total Hepta-Dioxins 

Total Tetra-Furans 

Total Penta-Furans 

Total Hexa·Furans 
Total Hepta-Furans 

Primed 1011 41)0 9:31 

COLUMBLA ANALYTICAL SERVICES. INC. 

CH2M Hill 

Indian Head - Site 661386329 

Soi! 

[S660P280607 

EIOOI043-002 

Analyti~ Repon 

Sen 'ice Request: E WOI043 

Date Collected: 9: 23/10 1530 

Date Receind: 9/27110 

Units: ngfKg 

Basis: Dry 
Percent Solids: 89.9 

Pol)'chlorinated Dibenzodioxins and Polychlorinated Dibenzofurans b}' HRGCIHR.!\IS 

8290 

Method 
IO.809g 

1'110878 

09111 109 

Rl'Sult Q EDL 

0.0670 

0.OS43 

0.105 

0.0821 

00414 J 0.110 

18.3 A!i n 0.065& 
2630 ;fiT £oh. 0. 138 

NO U 0.0755 

NO U 0.0556 

NO U 0.0492 

0.0983 0.0521 

NO U 0.0454 

NO U 0.0745 

NO U 0.0577 

0.232 0.0729 

NO U 0.\06 

0.606 $13-1Ij)~ 0 . 1l5 
0.165 0.0670 

0.297 0.OS43 

8.24 0.<:821 

SO.6 0.065& 

NO U 0.0755 

NO U 0.0492 

0.252 0.0454 

0.312 0.0729 

MRL 

1.03 

2.5 7 

2.57 

2. 57 

2.57 

2.57 

5. 15 

1.03 

2.57 

2.57 
2.5 7 

2.57 

2.57 
2.57 

2.57 
2.57 

5.15 

1.03 

2.57 
2.5 7 

2. 57 

1.03 

2.57 

2.57 

2.57 

Fonn l A 
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,., 
Ratio 

1.64 

1.00 

1. 12 
1.07 

0.91 

1.18 

0.88 

0.94 

0. 76 

1.43 

US 

1.07 

LIS 

1.09 

RRT 

0.998 

1.000 
1.008 

1.000 

1.000 

1.000 

1.000 

1.004 

Date A nal~'ud: 10/6/10 2229 

Date Extracted: 9130110 

Instrument I"ame: E-HRMS-03 

G C Column: dbS 

Bl.ank File I"ame: PI 10874 

Cal Ver. File Name: PllO&n 

Dilution 

FJ.ctor 
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Client: 
Project: 

Sli mple Mat rix: 

Sample NlIme: 

Lab Code: 

COLUMBIA ANA LYTICAL SERVICES, INC. 

CH2M Hill 
Indian Hcad - Site 66/386329 

Soil 

ISMDP280607 
EIOOI043-002 

Anal yt~ Repon 

Sen'ice Request: E l001043 

Dale Collected: 9123/ 101 530 
Date Reeeil'ed: 9/27110 

lin its: Percenl 
Blisis: Dry 

Percent Solids: 89,9 

Pol,yehlorinated Oiben:..:odioxins and Pol,'ehlorinated Diben:..:ofur:ans by HRGCIHR\lS 

Anal"ticlil Method: 8290 Date Analyzed: 10/6/102229 

Prep l\lethod : Method Date Enr:aeted: 9/30110 

Sample Amount: 10.809g Instrument Name: E-HRMS-03 

GC Column: db ' 
Data File Name: PI 10878 Blank File Na me: PI 10874 

ICAlDllle: 0911 1109 Clli Ver, File Name: PlIOS72 

Spike Cone. Control ,,, 
UaMled Compounds Cone.(pg) Found (pg) ·1. Ret Q Limits Ratio RRT 

13C·2.3. 7 .S· rCDD 1000 644.254 64 40-1 35 0, 79 1.009 

13C- I.2.3. 7 ,S· PeCDD 1000 632, 102 6] 40-135 1.62 1,1S5 

13C-l.2.3.6. 7 .S-HxCDD 2500 1800.001 72 40-1 35 1.27 0.992 
13C-I.2.3.4.6.7.S. HpC DD 2500 1579.269 6l 40-135 1.07 1.069 

13C·OCDD 5000 2597 .84 8 " 40-1 35 0.90 1.147 

13C-2.3.7.S-TCDF 1000 530.714 53 40-135 0.79 0.977 
13C·I.2.3.7.8-PeCDF 1000 690.033 69 40· 135 1.60 1.1 43 

13C· I.2.3.4.7.S-HxCDF 2500 1831.303 73 40-135 0.53 0.970 
13C-l .2.3.4.6.7.8-HpCDF 2500 1536.669 61 40· 135 0.45 1.045 

37C1-2.3.7.8-TCDD 800 595.IS3 74 40-135 NA 1.009 

Pnnled 10114/10 9,3 1 Fom, I ... 

24 of 779 
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Clifnl: 
Projfct: 
Simple: Mlllrh:: 

Slm plf Nll me:: 
Lib Code:: 

COLUMB IA A!':Al ' "TICAL SERV ICES. INC. 

CU2M Hill 
Indion I-lead - Sile 66/386329 
Soil 

IS66DP280607 
EI001043-002 

AnalYllii Rc:pon 

Se: r>'ice: RequC:SI: El001043 
Dille: ColI«le:d: 912311 0 1530 
Date: Re:I.'e:ind: 9127/10 

trni ts: ng/Kg 
Blsis: Dry 

Pol~·l.'hlorinlte:t1 Dibtnl.odio)lins lind Pol~'eh lorinlle:d Dibe:nrofunns b~' IIRGCIHR~tS 

A nl l~·lil.'al \1e:thod: 8290 
Pre:p Me-thod: Method 

Anlll~·te: Kll me: Re:sult 

2.3.7.8· TCOD NO 
1.2.3.7.8-PeCDD NO 
1.2.3.4.7.8-HxCDO 0.163 
1.2.3.6.7.8·l-\xCOO 0.229 
1.2.3 .7.8.9-HxCOO 0.414 
1.2.3.4.6.7.8-HpCDD 18.3 
OCOO 2630 

2.3.7.8· TCDF NO 
1.2.3.7.8·PeCDF NO 
2.3.4.7.8-l'eCDF NO 
1.2.3.4.7.8·HxCDF 0.0983 
1.2.3.6.7.8-HxCDF NO 
1.2.3.7.8.9-HxCDF NO 
2.3.4.6.7.8·HxCOF NO 
1.2.3.4.6_1.8-HpCDF 0.232 
1.2.3A.1.8.9.HpCDF NO 
OCDF 0.606 

2005 WHO TEFs. NO" 0 

Printed IOJUIIO 93 1 

\1hIn-~ .. rl 'm.·&~yroc:alR tfIO" 'l" 

DL 

0.0670 
0.0843 
0.105 
0.0821 
0. 110 
0.0658 
0.138 

0.0755 
0.0556 
0.0492 
0.052 1 
0.0454 
0.0745 
0.0577 
0.0129 
0.106 
0.135 

Total TEQ 

Dilulion 
FaelOr TH 

1 

0. 1 

0. 1 

0.1 

0.01 
0.0003 
0.1 

0.03 
0.3 

0.1 

0.1 

0.1 

0.1 

0.01 
0.01 
0.0003 

Fonn lA 

25 of 779 

TEF· AdJuste:d 
Conee:ntnalion 

0.0163 
0.0229 
0.04 14 
0.183 
0.789 

0.00983 

0'()()232 

0.000182 

1.06 

1 00000001S~ , .. 00 
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Client: 
Project: 
Sample Malrix: 

Sample Name: 
Lab Code: 

Aul~·t ica l l\lethotl : 

Prt'p Method: 
Sample Amount: 

Data .-ile Name: 
ICA L Daft: 

An alyle Name 

2.3.7.8-TC DD 
1.2.3.7.8-PeCDD 
1.2.3 .4. 7.8·HxCDD 
1.2.3.6,7.8-HxCDD 
1.2.3.7.8.9-HxCDD 
1.2.3.4.6.7.8-HpCDD 
oeoo 

2.3.7.8-TCDF 
1.2.3.7.8-PeCDF 
2.3.4.7.8-PeCDF 
1.2.3 .4.7.8-HxCoF 
1.2.3.6.7.8-HxCDF 
1.2.3.7.8.9·HxCDF 
2.3.4.6.7.8-HxCDF 
1.2.3.4.6.7.8.HpCDF 
1.2.3.4.7.8.9·HpCDF 

oeD' 

Total Tetra-Dioxins 
Total Penta-Dioxins 
Total Hexa-Diox ins 
Total Hepta.Diox ins 

Total Tetra-Furans 
TOlal Penta-Furans 
Total He"a-Furolns 
Total Hepla-Fur:ms 

Pnnl.d tOl Ul tO 9:3 1 

COLUI\IBIA ANAL "TICAL SERVICES. INC. 

CH2M Hill 
Indian liead - Si te 661386329 
Soil 

IS66oP310ool 
[ 1001043-003 

Analyh6fi Repo" 

Se~'ke Request: [ 100 1043 
DateCollecftd: 9123 /101715 

Date R«ei\'ed: 9127/ 10 

linits: ngIKg 
Blllis: Dry 

Pertent Solids: 91.2 

Po l~'chlorinaled Dibenzodioxins and Polychlorinaled Diben7.oful"lns by HRGCIJI RMS 

8290 Dale Anal~-utl: IOf6l10 2054 

Method Date Extracted: 9/30110 
10. 14 1g I,, ~trulllcnt i"iamc: [-I IRMS-03 

GC Column : db' 
PI I0876 Blank File Name: PI 10874 
0911 1109 Cal Vcr .• -ile Na me: PI 10872 

Ion Dilution 
Resu lt Q EDL ,\IRL Ratio RRT Factor 

~( 
NO U ff 0.0636 1.08 

0.220 }KT 0.0684 2.70 2.00 1.001 
0.367 0.1 19 2.70 1.1 6 0.998 
0.640 0.0934 2.70 1.29 1.000 
0.987 J 0.1 25 2.70 1.36 1.009 
21.5 B 0. 148 2.70 1.05 1.000 

}<-6$# 1170 r;f;F tJ', 0. 143 5.41 0.90 1.000 
wJ< -or 

J.:!5 ;r QC. 0.0765 1.08 0.74 1.000 
0.419 J 0.0591 2.70 1.67 1.000 
0.459 0.0524 2.70 1.47 J .025 

1.01 0.0483 2.70 J.J9 1.000 
0.386 J 0.0420 2.70 1.09 1.003 

ND 
U .l' 0.0689 2.70 

0.390 JJ?/" 0.0534 2.70 1.49 1.0 18 
2.17 J ~~I~ 0.0'" 2.70 1.01 1.000 

0.149 pd.~ 0. 104 2.70 0. 79 1.034 
3.98 U1ES.J/!II. 0.119 5.41 0.94 1.004 

0.415 0.0636 1.08 0.87 
3.30 0.0684 2.70 1.52 
10.2 0.0934 2.70 1.31 
55.2 0.1 48 2.70 1.07 

5.27 0.0765 1.08 0.75 

'.66 0.0524 2.70 1.67 
3.73 0.0420 2.70 1.36 
3.62 0.0718 2.70 1.01 

Fonn iA 
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C lient: 
Proje(t: 

Sample Matrix: 

Sample l\"ame: 

Lab Code: 

COLUMBIA ANAL\TICAL SERVICES, INC. 

CH2M Hill 
Indian Head - Site 66/386329 

Soil 

[S660P310001 

EI001 043-003 

Anal),ulli Re-pon 

Sen'ice Request: E I001043 
Date Collee-ted: 9/23/ 10 171 5 

Date Receh'ed: 9/27110 

Units: Percent 

Basis: Ory 

Pereenl Solids: 91.2 

Polychlorinated Dibenzodioxins and Polyeblorinated Dibcnzofurans by HRGCIHRMS 

Analytiu l Method: 8290 Daft Analrzed: 10/6/ 102054 

Prep Method: Method Date Extracted: 9/30/ 10 

Sample Amoum: IO.141g Instrument NloIme: E-HRMS-03 

GCColumn: dbS 

Dalll File Name: PI 10876 Blank File J"iame: PII087" 

ICAL Date: 09111 /09 Cal Vcr. File Name: PI 10872 

Spike Cone. Control I" 
LloIbtolrd Compounds Conc.(pg) Found (pg) ·/.Ru Q Limits Ratio RRT 

13C-2.3_7.8-TCDD 1000 669.888 67 40-135 0.79 1.009 

13C- I.2 .3. 7.8-PeCOD 1000 650.183 65 40-1 35 1.60 1.184 

13C- I.2_3.6.7.8-HxCDD 2500 1655.035 66 40· 135 1.26 0.992 

13C·I.2.3.4.6.7,8-HpCDD 2500 1523 .927 61 40-1 35 1.08 1.069 

13C-OCDD 5000 2370.241 47 40-1 35 0.89 1. 148 

13C-2.3. 7 .8-TCDF 1000 562.295 56 40-1 35 0.79 0.977 

13C- l.2.3. 7 .8-PeCOF 1000 713.286 72 40-135 1.60 1.143 

13C ·1.2.3.4. 7 .8· HxC DF 2500 1666.6 17 67 40· 135 0. 52 0.970 

13C-1.2.3.4.6. 7 .8-HpCDF 2500 14 57 .013 58 40- 135 0.45 1.045 

37CI-2.3.7.8-TCDD 800 648.925 81 40· 135 NA 1.009 

Pnnled ](lI14110 9;) 1 Fonn IA 

27 of 779 I 0-00001 ~7t62 "" 00 
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C lient: 
Project: 

Sam ple M:.Itrix: 

Sample [\lame: 

La b Code: 

Anal~·tical Method: 
I'rep I\Idhod: 

Analyte Name 

2.3.7.8-TCDD 

1.2.3,7,8-PeCDD 
1.2.3.4.7.8-HxCDD 
1.2.3.6.7.8-HxCDD 

1.2.3.7.8.9-HxCDD 
1.2.3.4.6.7.8-HpCDD 

OCOO 
2.3.7.8-TCDF 

1.2.3.7.8·PeCDF 
2.3.4.7.8-PeCDF 

1.2.3.4.7.8- HxCDF 
1.2.3.6.7.8-H.xCDF 
1.2.3.7.8.9-HxCDF 

2.3.4.6.7.8-HxCDF 
1.2.3.4.6.7.8-HpCDF 
1.2.3.4.7,8.9-HpCDF 

OCDF 

COLUMBIA Ai\"AL'tTICAL SERVICES, INC. 

CH2M Hill 
Indian Head - Site 661386329 

Soil 

IS66DP31 000 I 
E 1 00 I 043-003 

Analyti~ Repon 

Sen 'ice Request: E I001043 

Date Collected: 9123110 1715 
Date Recch'ed: 9127110 

Units: ng/Kg 
Rbis: Dr} 

Polychlorinated Dibenzodioxins and Pol~'chlorinateti Dibenzorurans br JlRGCIJ-IR~IS 

8290 
Method 

Result DL 

NO 0.0636 

0.120 0.0684 

0.367 0.119 

0.640 0,0934 

0.987 0.125 

21.5 0.148 

11 70 0.143 

0.834 0.186 

0.419 0.059 1 
0.459 0.0524 

1.01 0.0483 

0.386 0.0420 
NO 0.0689 

0.390 0.0534 

2.1 7 0.07 18 

0. 149 0,104 

3.98 0.1 19 

Total TEQ 

Dil uli ll fl 

Factor TEF 

0.1 
0.1 

0.1 
0.0 1 

0.0003 
0.1 

0.Q3 
0.3 
01 

0. 1 
0.1 
0. 1 

0.0 1 
0.0 1 
0.0003 

T EF - ;\ "'ju~lt'" 

Conccntnll ion 

0.220 
0.0367 
0.0640 

0.0987 
0.21 5 

0.35 1 
0.0834 

0.01 26 
0. 138 
0.1 0 1 

0.0386 

0.0390 

0.0217 
0.00 149 

0.00 119 

1.42 

2005 WHO TEFs. ND = 0 

PJm,.d IOIt41]O \U I Fonn lA 

28 of 779 SuperSet Ref.,"""" 1 0-00001 ~7S6" ""00 
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Client: 
Project: 
Sample Matrix: 

Sample ""arne: 
Lab Code: 

Anal},tical Method: 
Prep l\lethod: 
Sample Amoum: 

DaUl File Name: 
ICAL Date: 

Analylf Name 

2.3.7.8-TCDF 

.... btled Compounds 

13C·2.3.7.8·TCDF 

37C1-2.3.7.8-TCDD 

Pnnted 10114110 9' 31 

COLUMBIA ANAL\TICAL SERVICE:S, INC. 

CH2M Hill 
Indian Head - Site 66/386329 

Soil 

IS66DP310oo l 
£ 1001043-003 

Analyt,€Jl. Repon 

Sen'ice Request: 
Date ColI~ctcd: 

£1001043 
9/23/ 10 1715 

Datt Receind: 9/27/ 10 

Units: ngfKg 
Basis: Dry 

Percent Solids: 91.2 

Polychlorinated Dibenzodioxins and Pol~' c hlorina t ed Dibenzofurans by HRGCIHRMS 

8290 
Method 
10. 141 g 

U137879 
12/ 17/07 

Result Q 

0.834 

Spike 
Conc.(pg) 

1000 

800 

EDL 

0. 186 

Cone. 
Found (pg) 

523.837 

593.829 

MRL 

1.08 

-4R« 

52 

74 

Fonn lA 

29 of 779 

Q 

,." 
Ralio 

0.81 

Cont rol 
Limits 

40-135 

40- 135 

Date Analyzed: lOnll O 11 18 
Date Extracted: 9/3011 0 

Instrument )'\lI me: E·HRMS-OI 
GC Col umn: DB-225 

Blan k File Name: U137874 
Cal Ver. Fill' Name: U137873 

RRT 
Dilution 
Factor 

1.001 

,." 
Ratio 

0.79 

NA 

RRT 

1.060 

0.988 

\ (l.OOOO \ S7I62 '0' 00 
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Client: 

Project: 
Sa mple 1\IatriJ:: 

Samplt N"ame: 
Lab Code: 

ADlI~1ita l Method: 

Prep Method : 
Samplr AmOunt: 

Data File :'\ lIme: 
ICAlDllte: 

An. lyte Name 

2.3.7 .8-TCDO 
1.2.3,7.8-pceDO 

1.2.3.4.7.8·HxCDD 

1.2.3.6.7.8·HxCDO 
1.2.3.7.8.9-l1xCOO 

1.2.3.4.6.7.8·UpCDD 
oeDD 

2.3.7.8-TCDF 
1.2.3.7.8-PeCOF 
2_3.4.7.8-PeCDF 

1.2.3.4.7.8·UxCDF 
1.2.3.6.7.8-HxCOF 

1.2.3.7.8.9·HxCOI' 
2.3.4.6.7.8-HxCDF 
1.2.3.4.6.7.8-HpC DF 

1.2.3.4.7.8.9-HpC OF 
oeDF 

TOlal Tetra-Dioxins 
Total Penla·Dioxins 

TOlal Hexa· Diox ins 
Total Hepla'Dioxins 

Total Telra-Furans 
Total Pcnla·Furans 

Total Hcxa-Furans 
Total HCpla·Furans 

Prin.ed 1011 4110 9 :31 

COLUMBIA ANAL ''-ICAL SE RVIC ES. INC. 

CH2M Hill 

Indiun Uead· Site 661386329 

Soil 

1S660P3 114 15 
E I 00 1 04J.()()4 

AnalytiiMl Repon 

Se ..... ·ice Request: E I 00 I 043 

Date Collected: 9/23 / 10 1730 

Dale Recth·td: 9/27110 

Units: ngiKg 
Basis: Dry 

PeITeDt Solids: 76.6 

Pol~'chlorin aled Dibtnzodioll.ins lind Pol~·thlorinattd Dibenzofunln$ b~' IIRGCII IR,\lS 

8290 
Melhod 
11.4 ~6g 

PI 10877 
09/ 11 /09 

Result Q EOL MRl 

NO U 0. 11 8 1.14 

NO U 0.104 2.85 

NO U 0. 116 2.85 

NO U 0.0906 2.85 
1.95 J 0.12 1 2.85 
12.0 If 0.176 2.85 
. 16 .a lri1;$H 0.173 5.70 

ND U 0.104 1.1 4 

ND U 0.0829 2.85 

ND U 0.0734 2.85 

ND U 0.0721 2.85 
ND U 0.0627 2.85 

ND U 0. 103 2.85 

ND U 0.0797 2.85 

ND U 0.0889 2.85 

ND U 0.129 2.85 
ND U 0.207 5.70 

3.97 0. 118 1.14 

2.69 0. 104 2.85 
28.9 O.09{)6 2.85 
58.5 0. 176 2.85 

ND U 0.104 1.1 4 

ND U 0.0734 2.85 

0.166 0.0627 2.85 
ND U 0.0889 2.85 

Fon~ IA 

,,. 
Ratio RRT 

1.20 1.007 

1.09 1.000 
0.90 1.000 

0. 75 
1.61 
I.2S 
1.1 0 

1.3 1 

Date Analp.td : 10/61102142 

I)ale Extracted: 9/30/ 10 
in"lruIIJefl( !'ame: C·HRMS· OJ 

GC Column: db' 
Blank File Name: PI 10874 

Ca l "er. File l\"ame: PI 10872 

Dilution 

Factor 

\J.no"·llS .. rl'm.·>E1IOQ~)·''''''I It ....... 'P' 30 of 779 10-00001 S111>l , ... 00 

TWD 12/20/2010
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Cli~n t : 

Projtct: 
Sam pit Matrix: 

Samplt l'ame: 
Lab Codt: 

COLUMBIA A"'AL \TICAL SE RVI CES, I!'>IC. 

C H2M Hill 

Indian Head - Site 66!386329 
Soil 

IS66DP311415 
EI00 1043-oo4 

Anal>1i&' Rtpon 

Se n'iet Rcqutst: ElOOIO-l3 
Datt Collectt d: 9123/ 10 1730 
Date Receh'ed: 9/27/ 10 

linits: Percent 
Basis: Dry 

Pernnt Solids: 76.6 

Pol),chlorin.ated Dibenzodio!.' ins and Polych lorinated Dibenzofurans by HRGCIIIRMS 

Analytical Method: 8290 
Prep Method: Method 
Sample .'\mounl: 11.456g 

Data File Na me: 1'110877 

ICAt Date: 09/ 11 /09 

Spike Cone. 
Labded Compounds Conc.(pg) Found (pg) 

13C-2.3. 7 .8-TCDD 1000 561.523 
13C-I.2.3. 7 .8-I'eCDD 1000 551.878 

13C-1.2.3.6. 7 .8-H"CDD 2500 1823.732 
13C-I .2.3.4.6. 7 .8-HpCDD 2500 1569.591 
13C-OCDD 5000 25 71.337 

13C-2.3.7.8-TCDF 1000 469.229 
13(· 1.2.3.7.8-PeCOF 1000 602.535 
13C-l.2.3.4. 7.8-HxCDF 2500 1805. 793 
13C-l,2.3.4,6. 7 .8.HpCDF 2500 1552.972 

37CI-2_3.7.8-TCDD ,00 505.529 

Printed 10114/ 10 9:31 

·/oR~c 

56 

" 73 

63 
51 

47 

60 
72 
62 

63 

FOf1JI \ A 
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COIu ror 
Q Limits 

40-1 35 
40- 135 
40- \35 
40-135 
40-1 35 

40-1 35 
40-1 35 
40-1 35 
40·1 35 

40- \ 35 

Date Anal~'Zed: 10161102 142 
Oll te [!.'tracted: 9/30/ 10 

Instrum ent Name: E-HRMS-OJ 

GCColumn: db5 

Blank File Name: P110874 
Ca l Ver. File l'\ame: 1'110872 

'00 
Ratio RRT 

0,79 1.009 
1.61 1.185 
1.27 0,992 
1.05 1.069 
0.91 1.1 48 

0.80 0.977 
1.62 1.143 
0.52 0.970 
0.45 1.046 

NA 1.0 10 

1O-OOOO157B6~ m ' 00 

TWD 12/20/2010
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Client: 

Project: 
Sa mple ~Iatrix : 

Sample !'IOame: 
Lab Codeo: 

COLUMBIA A!'AL'iICAl SERVICES, INC. 

CH2M Hill 
Indian Head - Site 66/386329 

Soil 

IS66DP31 1415 
E100I043-004 

Analyti~ Repon 

Seon 'ice Request: EIOOI043 

Date Collected: 9/2311 0 1730 
Dale Recei\'cd: 9.'27/ 10 

Uni ts: ng/Kg 

Basis: 01) 

Polychlorin ated Dibenzodioxins and Polychlorinated Dibenzofurans b~' H RGC/H RMS 

A nal~·tica l Method: 8290 

PrC'p Method: Method 

A na l~·t t Name 

2.3.7.S-TCOO 
1,2.3.7.S-PcCDD 

1.2.3.4.7.S·HxCDD 
1.2,3.6.7.S-HxCDD 
1.2.3.7,8,9-HxCDD 

1.2.3,4.6,7.8-HpCDO 

OCDD 
2.3.7.8-TCDF 

1.2.3.7.S·PeCOF 
2.3.4.7.S·PeCDF 
1.2.3.4.7.8·HxCOF 

1.2.3.6.7.S-HxCDF 
1.2.3,7.8.9-HxCDF 
2.3.4.6.7.8-HxCDF 

1,2.3.4.6.7.8-HpCDF 
1.2.3A.7.8.9·HpCDF 

oeDF 

2005 WHO TEFs, ND '" 0 

Pnn,ed 10114/10 9:31 

\\I.noW:1\Starl,m'~~)'toao!R'P""-rJIl 

Result 

ND 
ND 
ND 
ND 
\.95 
12.0 

616 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

DC 

O.I IS 

0.104 
0.116 

0.0906 
0.121 
0. 176 

0.173 
0.104 

0.0829 
0.0734 

0.0721 
0.0627 
0.103 
0,0797 

0.0889 
0,] 29 

0.207 

Total TEQ 

Dilution 

Factor TEF 

0. 1 
0 1 

0.1 
0.01 

0.0003 
0.1 

0.03 
0.3 
0.1 

0.1 
0. 1 
0.1 

0.01 
0.01 
0,0003 

Form I A 
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TEF - Adjusted 

Concenit'lliion 

0.195 
0.120 
0. 185 

0.500 

TWD 12/20/2010
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Client: 
Project; 
Samplf Matrh : 

Sample Na me; 
Lab Code: 

Analytical Method: 
Pnp Method; 
Sample Amount: 

Datil File Name: 
!CAL Date: 

Anal~·tt- Name 

2.3.7.8·TCDD 
1.2.3.7.8·PeCDD 
1.2.3,4.7.8-HxCDD 
1.2.3.6.7.8-HxCDD 
1.2.3,7.8.9-HxCDD 
1.2.3 .4.6.7.8-HpCDD 
OCOO 

2.3.7,8-TCDF 
1.2.3.7.8-PeCDF 
2.3,4.7.8-PeCDF 
1.2.3A.7.8·HxCDF 
1.2.3.6.7.8-HxCDF 
1.2.3.7.8.9-HxCDF 
2.3.4.6.7.8· HxCDF 
1.2.3.4.6.7.8-HpCDF 
1.2.3.4.7.8.9-HpCDF 
OCDF 

Total Tetra·Dioxins 
TOlal Pen1a -Dio~ins 

Totall-Iexa-Dioxins 
Total Hepta-Dioxins 

Total Tetra-Fumns 
Total Penta-Furans 
Total Hexa-Furnns 
Total Hepta-Furans 

Primed 10114110 9,3 1 

COLUMBIA ANALYTICAL SERVICES,INC. 

CH2M Hill 
Indian Head· $ilC 66/386329 

Waler 

IS66E8092310 
EI00I 043·()()5 

Anal>1i8~~R"""'-, 

Sen'ice Request: ElOOI043 
Date Collected: 9/23/ 10 1130 
Date Receil'et.l; 9/27/ 10 

l"nits: pg/L 
Basis; NA 

Po l~' ( hl orinated Dihen:wdio~ins and Pol~'ch lorinated Dibcnzofunans b~' HRGCIHRMS 

8290 
Method 
970mL 

P209723 
08/01108 

)'-ZRI5" II 

Result Q EOL MRL 

NO U 0.337 10.3 
NO U 0.299 25.8 
NO U 0.437 25 .8 
NO U 0.383 25.8 

ND U/,OAI8 25.8 

JIIJ:::3.34 B L!!.328 25.8 
37.9 .P16 -MB .702 5l.5 

NO U 0.248 10.3 
NO U 0.271 25.8 
NO U 0.268 25.8 
NO U 0.142 25.8 
NO U 0.135 25.8 
NO U 0. 176 2S. 8 

NO "wifl' O,ISI 25 ,8 
0.671 0. 199 25.8 

NO U 0.271 25.8 
5.96 0,466 5l.5 

NO U 0.337 10.3 
NO U 0.299 25.8 
NO U 0.383 25.8 
NO U 0.328 25.8 

NO U 0.248 10.3 
NO U 0.268 25.8 
NO U 0.135 25.8 

234 J 0.1 99 25,8 

Fonn lA 

33 of 779 

Date Analyzed: 10/5/ 102017 
Date Extracted: 9/3 0/ 10 

Instrument Name; E-HRMS-04 

GC Colu mn: DB-5 
Blank File Name; P209714 

Cal Ver. File Name: P209720 

,,' Dilution 
Ratio RRT Factor 

0.87 1.000 
0.89 1.001 

0.81 1.000 

0.77 1.004 

1.17 

SuperSe. R.f......,. 10-00001 S1B6: rev 00 

TWD 12/20/2010



Client: 

ProjeCl: 

Slimple t'tllltrix: 

Sample ,,"lime: 

LlIbCrnk 

COLUMBIA At"iAL \IICAL SERVICES, INC. 

CH2M Hill 

Indian Head - Site 66/386329 
Water 

IS66EB092310 
E1001043-oo5 

Sen'ice Request: EloolO43 
OllIe Collt'i:ud: 9/23110 11 30 

Ollte Recei\'ed: 9127/ 10 

li nit~: Percent 
Blisis: NA 

Polyehlorinllttd Oibenzodioxins and Polychlorinated Oibenzofurans b~' HRGCIHRMS 

A na l~' tica l Method: 8290 
Prep Method: Method 
Sample Amount: 970m L 

Datil File Na me: P209723 

ICA L Date: 08tOl /0 8 

Spike Cone. 
Labflfd Compound! Cone_(pg) Found (pg) 

13C-2.3_7.8-TCDD 1000 6 19.258 

13e-I .2.3.7.8-PeCDD 1000 753 .641 

13C-I .2.3.6. 7 .8-HxCDD 2500 1633.483 
13C-I .2.3.4.6.7.8-H pCDD 2500 1540.581 

13C-OCDD 5000 208 1.503 

13e-2.3. 7 .8-TCDF 1000 686.254 

13C-I.2.3.7,8-PeCDF 1000 748.498 

\3C-\.2.3.4, 7 .8-HxCDF 2500 1580.487 
13(.1.2_3.4.6,7_8.HpCDF 2500 1378.993 

37Cl-2,3,7.8-TCDD 800 661.121 

Prinl.d 10114/10 9:3 1 

\\I.n""·::-.s ... ,,.,.'~GQt.OcI>JI )"oaJRopon.rpt 

e,4, R« 

62 

75 
65 
62 
42 

69 

7S 
63 

" 
83 

Fonn IA 

34 of 779 

Conlrol 
Q Limil! 

40-135 
40-135 

40-135 
40·1 35 
40-135 

40- 135 
40-135 

40· 135 
40-135 

40· 135 

Dale Analyzed: 10/51102017 

Date Extracted: 9/3011 0 
Instrument Nam e: E·HR.MS·04 

GC Column: DB-5 

Blank File Name: 1'2097 14 

Cal " e r, File Name: P209720 

,,, 
Ratio RRT 

0. 80 1.008 

1.62 1. 179 

1.28 0.992 
1.06 1.068 
0,91 1.146 

0.77 0.977 

1.56 1.139 
0.5 \ 0.970 
0.42 1.045 

NA 1.009 

TWD 12/20/2010



Client: 
Project: 

Sample Matrix: 

Sample l'"ame: 
Lab Code: 

A n a l~· tical Method : 
Prep Method: 

Anal~'le Name 

2.3,7.8-TCDO 

1.2.3,7.8·PeCOD 
1.2.3.4.7.8· HxCOD 
1.2.3.6.7.8-H.'\COO 

1.2.3.7.8.9· HxCOD 
1.2.3,4.6.7.8-HpCDO 

OCOO 
2.3.7.8-TCOF 
1.2.3.7.8-PeCOF 

2.3.4.7.8·PeCOF 
1.2.3,4.7.8-HxCOF 

1.2.3.6.7.8·HxCOF 
1.2.3.7.S.9-HxCOF 
2.3.U.7.8-HxCOF 

1.2.3,4.6.7,8. HpC DF 
1.2.3.4.7.8.9-HpCOF 

OCOF 

COLUMBIA A!\"AL\TICAL SERVICES, INC. 

R. 

CH2M Hill 

Indian Head· SlIe 661386329 ~ 

::~e~B0923 1 0 ( 
E I 00 I 043·()()S 

Sen'ice Requu t: E l001043 
Date Collected: 9123/ 10 1130 

Date Receh'ed: 9127110 

Units: pgIL 

Basis: NA 

Polychlorinated Dibenzodioxins lind rol~'chlorinated Dibcnzofu rans b~' HRGCIH RMS 

8290 
Method 

Result DL 

NO 0.337 

NO 0.299 
NO 0.437 
NO 0.383 

NO OA18 
3.34 0.328 
37.9 0.702 

NO 0.248 
NO 0.27 1 

NO 0.268 
NO 0. 142 

NO 0.135 

NO 0. 176 
NO 0.151 

0.671 0.199 
NO 0.271 

5.96 OA66 

Total TEQ 

UiJution 

Factor TEE 

0 1 

0. 1 
o 1 

0.01 
0.0003 

0.1 
0.03 

0.3 
0.1 
0.1 

0.1 
0.1 
0.01 

0.01 
0.0003 

TEF · Adj usted 
Conu' ntralion 

0.0334 

0.0114 

0.0067 1 

0.00179 

0.0533 

2005 WHO TEFs. NO = 0 

Prinled 100 U / IO 9:31 Form IA 

35 of 779 
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Cli .. nl: 

Projecl: 

Sa mple i\I :,lI rix: 

S~ m ple :'\a me: 
Lab Code: 

t:U L L!i\ IBIA .-\_'\A L \ I IC .. \L ~t. K ' ILt.S, I j'\C. 

CH2M HIll 
Indian Head - Sile 661386329 
Waler 

lS66fB092210 
EIOOI027-007 

Se n ice Requ~st : 

D :1IC Collecled : 
Oate Rece ived: 

l ' nits: 

Basis: 

E l001027 
91211101130 
9123/10 

p~'L 

NA 

Po l~'c h lo ri na t ed Oibenl od ioxin s and Polyc hlorim.tcu Dibtn'w furans b~' ~I RGCfH R,,"I S 

Analy li c~ 1 Mrlhod : 

I' rep ,,'l el hod: 
Sa,,,plr ,\ mOUIII : 

Oata File !\ame: 

!CAL Date: 

An ~I~'l t Name 

2,3,7,8-TCOO 
1.2.3,7.8·PcCOO 
1.2.3A.7.8-HxCDD 

1,2.3.6,7.8·H.,COO 
1.2.3.7.8,9-HxCDD 
I.2.H.6.7,8-HpCDO 

OCOD 

23.7 ,So TCDF 

1.2.l.7.8·PeCDF 
2.lA.7.S-PeCDF 

1.2.H,7.8·HxCDF 
1.2,3.6,7.8-I-b;CDF 

1.23,7.8.9·HxCDF 
2.3A.6.7.8-I-IxCDF 

1.2.H.6.7.8·HpCOF 
1.2.3.4,7.8,9-HpCDF 

OCDF 

TOlal Tetra-Dioxins 
TOlal PCllla·Dioxins 
TOlal He'-a-Dioxins 

TOlal Hepla·Oioxins 

Toml TClrn-Furans 
TOlal f'cma·Fur,tns 

TOlal Hc:o.a-Furnns 

Toml 1·lepla-Furans 

Prm,.J II· IWIO 13 39 

S290 

Method 
,}80mL 

P209699 
OSIOIIOS 

'''"'''':~'''hm.IJ __ ,~~Vll~~,~P9,l?1.I 

Result Q 

NO U 
NO U 

WL 

0.715 
0.539 

NO U 0.438 

NO U 0.391 

NO U / 0.4 59 B .. Mlt-. .17 BJ - 0.393 

$-..,1.8.02 OJR 1.21 

NO U 0.690 

NO U 0588 

NO U 0.545 

NO U 0.193 

NO U 0.191 

NO U 0.274 

NO U 0.215 

NO U 0.476 

NO U 0.626 
NO U 0.681 

NO U 0.715 

NO U 0.539 

NO U 0.391 

2.35 0.393 

NO U 0.690 

NO U 0.5-15 

NO U 0.191 

NO U 0.476 

MRL 

10.2 

25.5 
25.5 
25.5 
25.5 
25.5 

51.0 

10.2 
25.5 

255 
255 
25.5 

25.5 
255 

25.5 
2:>.5 
: 1.0 

10 .2 

25.5 
25.5 

255 

10.2 

25.5 
15.5 

25.5 

F ........ IA 
39 of 975 

,,, 
Ratio 

1.07 

1.11 

1.1).1 

RRT 

1.000 
1.000 

Dalr Ana lyzed: 10/4/ 10 20-19 

Dwtt EXt racted: 9/30110 
Instrumcnt N", m"" F-HRM"-f}4 

GC C olumn : db' 
Blan k Fi le i\" ame: 1'20971<1 

CII I Vcr_ File Name: 1'209695 

Dilulion 
F~clor 

1O-OOOO1J7U7 _00 
TWD 12/20/2010



Clit nl: 
Projc(!: 
S~ m p lr Malr;, : 

Sample ~ame : 

Lab Code: 

CH2r.·1 Hi lt 

Indion Head - Site 661356329 
..... aler 

lS66FB0922 10 
£100\027-007 

Anoly" ealf!:Jpon 

Sr IT ;t., Request : E IOOI027 

DatrCollected : 9/22110 11.>0 
Oatr Recehed: 9123110 

lin ilS: PerCent 

Basis: N .. \ 

I' oly ~ h lo ri nated Dibenzodioxins and I>o l~'c hlo ri na l td Di bcn'l ofuran s b~' HRGCII IRMS 

.-\ n al ~·t ic:al "1 ~ lhod : 8290 Date .-\ n!ll~,rd : 101411020 .. 9 

Prep l\ lelhod: Method Da le EX lr..lcled : 9130/10 
S3mpl~ .'\ ,,,ou,, t: 980mL Instru ment i\"a me: E-HRMS-04 

GC Co lumn : db' 
Data File Sa me: P209699 Bla nk Fi lr Name: P209714 

ICI\ L Date: 08101 /0S Cal Vc r. Filc i\"a me: P209695 

Spike Cone. Cont rol I" 
La beled Compounds Conc.(pg) Found (pg) ·I. R« Q Limi ls Ra tio RRT 

13C-2.3.7.S-TCDD 1000 6S I .605 68 40-1 35 0.77 1.008 
13C-U,3,7.S-PeCDD 1000 600.424 60 40-1 35 1. 56 1.179 
13C-1.2,3,6, 7 .8-HxCDD 2500 1810.870 72 40-135 1.27 0.992 
13C- I,2.3.4,6,7.8-HpCDD 2500 1605.222 64 40-135 1.03 1.068 

13C-OCOD 5000 2762.208 55 40-135 0.92 1. 146 

13C-2.l.7.8-TCDF 1000 594.302 59 40-135 0.78 0.976 
13C- I,2.3.7,8-PeCOF 1000 616.696 62 40-1 35 1.56 1.138 
13C-I ,2.3.4,7 ,8-HxCDF 2500 1678.519 67 40-1 35 0.52 0.970 
13C- I.2.3.4.6,7.8-HpCDF 2500 1447.825- 58 40-1 35 0.43 1.0-15 

37C\-2.3.7.8-TCOO 800 672.757 84 40-135 NA 1.009 

Pnmed 11'19"10 13 W f orm 11\ 

_~_<;w, ............ ~~~,~l~~ 40 of 975 

TWD 12/20/2010



Clitn t: 

i'r()jc( t: 

Sa mple i\b l ri~: 

Sam pic i'\amc: 

La b Codc: 

CH2M H!1l 
Indian Head · Site: 66'3863!9 
\\" :lte:r 

IS66FB0922 10 

El 00 1027-oo7 

S~I"'\' icl' R~ \IU <'S {; E i oo I027 

Dat~ C()!!cr t<'oJ : 91221 10 1130 

D:lIt nccciH'd : 9/13' 10 

l ' nits: pg/L 

Basis: NA 

I)O I~~hlo rinaled Oibu"tooJioxins and I>oly(hlorin atcd Dibrnzoruran s b~ HRGCfJ-IR.' IS 

.... n:dyt ical ;'\ Iethod : 8290 

Prep Method: Method 

011111100 TEF · Adjusted 

.. \oal~· l e !\'amc: R~ull OL Factor TEF C()ncentra tion 

2.3.7.8-TCOD NO 0.7 15 

1.2.3.7.8-PcCDD NO 0.539 

1.2.3A,7.8-HxCDD NO 0.438 0. 1 

1.23,6,7.8-HxCDD NO 0.391 0. 1 

1.2.3J.8.9-HxCDD NO 0.459 0. 1 

1.2,3,4.6,7,8-HpCDD 1.17 0.393 0.0 1 0.0117 

OCOO 8.02 1.21 0.0003 0.0024\ 

2.3,7,8-TCOF NO 0.690 0. 1 

1.2.3,7.8-PeCDF NO 0.588 0.03 

2.3.4.7.8-Pe:CDF NO 0.545 0.3 

1.2J,4,7.8-HxCDF NO 0.193 0. 1 

1.2J,6.7,S-HxCDF NO 0.191 0.1 

1.2,3,7.8,9-HxCDF ND 0,274 0 .1 

2JA,6.7.8-HxCDF NO 0.215 0. 1 

1.2.3.4,6.7.S-HpCDF NO 0..1 76 OJl1 
1.2.3.4.7,S,9.HpCDF NO 0.616 0.0 1 

OCDF NO 0.6S7 0.0003 

TOlill TEQ 0.0 141 

2005 WHO TEFs. ND "" 0 
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M E M O R A N D U M   
 

Data Validation Summary 

Indian Head CTO-JU04 

 
TO: Anita Dodson/VBO 

FROM: Tiffany McGlynn/GNV 

CC: Herb Kelly/GNV 

DATE: December 28th, 2010 

 

Introduction 

The following data validation report discusses the data validation process and findings for 
Katahdin Analytical Services SDG JU04-4. 

The original sample ids as submitted to the laboratory were incorrect.  A cross-reference table 
with the correct sample ids is provided at the end of this report. 
 

Samples were analyzed using the following analytical methods: 

 SW6010/6020 Metals  

 SW7470A/7471A Mercury 

 SW8081A Pesticides 

 SW8082 PCBs 

 SW8260C Volatiles 

 SW8270C and 8270C SIM Semivolatiles 

 SW8330 Explosives 

 9012 Cyanide 



 

The samples included in this SDG are listed in the table below. 

 

Sample Name  Lab Sample ID 

IS66MW050910  SD5938‐001 

IS66MW050910  SD5938‐002 

IS66FB092710  SD5938‐003 

IS66EB092710  SD5938‐005 

IS66EB092710  SD5938‐006 

IS66MW050910  SD5938‐1 

IS66FB092710  SD5938‐3 

IS66EB092710  SD5938‐5 

IS66TB092710  SD5938‐7 

IS66MW040910  SD5964‐001 

IS66MW040910  SD5964‐002 

IS66EB02‐092810  SD5964‐004 

IS66EB02‐092810  SD5964‐005 

IS66MW030910  SD5964‐006 

IS66MW030910  SD5964‐007 

IS66MW03P0910  SD5964‐008 

IS66MW03P0910  SD5964‐009 

IS66MW040910  SD5964‐1 

IS66TB092810  SD5964‐3 

IS66EB02‐092810  SD5964‐4 

IS66MW030910  SD5964‐6 

IS66MW03P0910  SD5964‐8 

IS66DP391213  SD5972‐001 

IS66DP330001  SD5972‐002 

IS66DP331415  SD5972‐003 

IS66DP340001  SD5972‐004 

IS66DP340809  SD5972‐005 

IS66DP391213  SD5972‐1 

IS66DP330001  SD5972‐2 

IS66DP331415  SD5972‐3 

IS66DP340001  SD5972‐4 

IS66DP340809  SD5972‐5 

 

 

 



 

Data Evaluation 

Data was evaluated in accordance with the analytical methods and with the criteria found in the 
following guidance documents: National Functional Guidelines for Superfund Organic 
Methods Data Review (EPA 2008), National Functional Guidelines for Inorganic Methods Data 
Review (EPA 2004), Region III Modifications for Organic Data Review (EPA 1994), and Region 
III Modifications for Inorganic Data Review (EPA 1993), as applicable. The samples were 
evaluated based on the following criteria: 

 

 Data Completeness 

 Technical Holding Times 

 Initial/Continuing Calibrations 

 Blanks 

 Internal Standards 

 Serial Dilutions 

 Dual Column Confirmation 

 Laboratory Control Samples 

 Matrix Spike  Recoveries 

 Surrogate Recoveries 

 Field Duplicate Precision 

 Identification/Quantitation 

 Reporting Limits 

 

Overall Evaluation of Data/Potential Usability Issues 

Specific details regarding qualification of the data are addressed in the sections below. If an 
issue is not addressed there were no actions required based on unmet quality criteria. When 
more than one qualifier is associated with a compound/analyte, the validator has chosen 
the qualifier that best indicates possible bias in the results and qualified these data 
accordingly.  

Data that has been qualified are summarized in Attachment 1.  

Attachment 2 lists the specific non-conformance issues, such as the %Difference, Relative 
Percent Differences (RPD) and recoveries for data in this SDG. 

 



Data Completeness 

The SDG was received complete and intact. Resubmissions were not required.  

 

Technical Holding Times 
According to the chain of custody records, sampling was performed on 9/27/10 and 
9/28/10. Samples were received at the laboratory on 9/28/10 and 9/29/10. All sample 
preparation analysis was performed within holding time requirements with the exception of 
sample IS66DP391213 for method 8081A. All sample results were qualified for being outside 
of holding time. Data are summarized in Attachment 1. 
 

 

Calibration 

Initial, continuing calibration, and second source verification were outside of criteria for the 
compounds listed below in methods 8270C and 8270C SIM. Affected data are summarized 
in Attachment 1. 

 

Sample ID  Compound  Calibration 

IS66DP330001  Benzaldehyde  IC  

IS66DP331415  Benzaldehyde  IC  

IS66DP340001  Benzaldehyde  IC  

IS66DP340809  Benzaldehyde  IC  

IS66DP391213  Benzaldehyde  IC  

IS66EB092710  Benzaldehyde  IC  

IS66EB092710  Di‐n‐butylphthalate  CC  

IS66EB092710  Di‐n‐octylphthalate  CC  

IS66FB092710  Benzaldehyde  IC  

IS66FB092710  Di‐n‐octylphthalate  CC  

IS66MW030910  Benzaldehyde  IC  

IS66MW030910  Di‐n‐octylphthalate  CC  

IS66MW03P0910  Benzaldehyde  IC  

IS66MW03P0910  Di‐n‐octylphthalate  CC  

IS66MW040910  Benzaldehyde  IC  

IS66MW040910  Di‐n‐octylphthalate  CC  

IS66MW050910  Benzaldehyde  IC  

IS66MW050910  Di‐n‐octylphthalate  CC  

IS66DP330001  3,3'‐Dichlorobenzidine  2nd source 

IS66DP331415  3,3'‐Dichlorobenzidine  2nd source 

IS66DP340001  3,3'‐Dichlorobenzidine  2nd source 

IS66DP391213  3,3'‐Dichlorobenzidine  2nd source 



Sample ID  Compound  Calibration 

IS66EB092710  2‐Nitroaniline  2nd source 

IS66EB092710  2,4‐Dinitrophenol  IC  

IS66EB092710  4‐Nitroaniline  2nd source 

IS66EB092710  3,3'‐Dichlorobenzidine  2nd source 

IS66FB092710  2,4‐Dinitrophenol  IC  

IS66FB092710  4‐Nitroaniline  IC  

IS66MW030910  2‐Nitroaniline  2nd source 

IS66MW030910  2,4‐Dinitrophenol  IC  

IS66MW030910  4‐Nitroaniline  2nd source 

IS66MW03P0910  2‐Nitroaniline  2nd source 

IS66MW03P0910  2,4‐Dinitrophenol  IC  

IS66MW03P0910  4‐Nitroaniline  2nd source 

IS66MW03P0910  3,3'‐Dichlorobenzidine  2nd source 

IS66MW040910  2‐Nitroaniline  2nd source 

IS66MW040910  2,4‐Dinitrophenol  IC  

IS66MW040910  4‐Nitroaniline  2nd source 

IS66MW040910  3,3'‐Dichlorobenzidine  2nd source 

IS66MW050910  2,4‐Dinitrophenol  IC  

IS66MW050910  4‐Nitroaniline  IC  

 

 

Blanks 

Various compounds in methods 8260B, 8270C SIM, 6010B, 6020, and 9012 were detected in 
equipment blanks, field blanks, method blanks, and/or calibration blanks as indicated 
below. Affected data are summarized in Attachment 1. 

 

Blank ID   Compound  Conc.  Units 
Action 
Level  Units 

8260 ‐ VOC 

IS66FB092710  Chloromethane  1.4  ug/L  7 

ug/L 
or 
ug/Kg 

IS66EB092710  Acetone  6.0  ug/L  60  ug/L 

IS66EB02‐092810  Acetone  6.4  ug/L  60 

ug/L 
or 
ug/Kg 

WG82812‐2 – MB – 9/30  Carbon Disulfide  1.3  ug/L  6.5  ug/Kg 

WG82949‐2 – MB – 10/1  Carbon Disulfide  1.2  ug/L  6  ug/Kg 

8270 SIM 



Blank ID   Compound  Conc.  Units 
Action 
Level  Units 

IS66FB092710  Naphthalene  0.16  ug/L  0.8  ug/L 

WG82749‐1RA – MB –9/30  BEHP  46  ug/Kg  460  ug/Kg 

WG82758‐1 – MB –9/30  BEHP  2.5  ug/L  25  ug/L 

Cyanide 

IS66EB02‐092810  Cyanide  5.2  ug/L  26  ug/L 

Metals – 6010/6020 – Waters 

ISSFB01‐092710  Arsenic ‐ Total  2.4  ug/L  12  ug/L 

Zinc ‐ Total  1.9  ug/L  9.5  ug/L 

ISSEB01‐092710  Arsenic ‐ Total  1.9  ug/L  9.5  ug/L 

Zinc ‐ Total  1.0  ug/L  5.0  ug/L 

ISSEB01‐092810  Aluminum ‐ Total  15.5  ug/L  77.5  ug/L 

Arsenic – Total  2.2  ug/L  11  ug/L 

Zinc ‐ Total  0.56  ug/L  2.8  ug/L 

ISSEB01‐092710  Arsenic – Dissolved  2.2  ug/L  11  ug/L 

Calcium ‐ Dissolved  173  ug/L  865  ug/L 

Zinc – Dissolved  1.1  ug/L  5.5  ug/L 

ISSEB01‐092810  Arsenic – Dissolved  3.3  ug/L  16.5  ug/L 

Calcium ‐ Dissolved  116  ug/L  580  ug/L 

Zinc – Dissolved  0.95  ug/L  4.75  ug/L 

PBWAJ04ICW1 ‐ PB  Calcium  9.97  ug/L  49.85  ug/L 

Copper  1.142  ug/L  5.71  ug/L 

Lead  1.007  ug/L  5.035  ug/L 

Magnesium  12.15  ug/L  60.75  ug/L 

Manganese  0.565  ug/L  2.825  ug/L 

Nickel  0.353  ug/L  1.765  ug/L 

Potassium  172.6  ug/L  863  ug/L 

Sodium  447.7  ug/L  2239  ug/L 

PBWAJ04ICMW0 ‐ PB  Chromium  1.615  ug/L  8.075  ug/L 

Vanadium  0.773  ug/L  3.865  ug/L 

CCB 100710 1213  Magnesium  7.39  ug/L  36.95  ug/L 

Manganese  0.84  ug/L  4.2  ug/L 

CCB 100710 1309  Copper  2.54  ug/L  12.7  ug/L 

CCB 100710 1404  Lead  1.38  ug/L  6.9  ug/L 

Sodium  58.86  ug/L  294.3  ug/L 

CCB 101210 1253  Antimony  0.01  ug/L  0.05  ug/L 

Metals – 6010/6020 – Soils 

ISSEB01‐092810 (soil)  Calcium  24  ug/L  12  mg/Kg



Blank ID   Compound  Conc.  Units 
Action 
Level  Units 

Copper  0.17  ug/L  0.085  mg/Kg

ISSFB01‐092710 (soil)  Arsenic  2.4  ug/L  1.2  mg/Kg

Zinc  1.9  ug/L  0.95  mg/Kg

PBSAJ11ICS1  Cadmium  0.017  mg/Kg  0.085  mg/Kg

Calcium  5.317  mg/Kg  26.585  mg/Kg

Copper  0.132  mg/Kg  0.66  mg/Kg

Iron  2.835  mg/Kg  14.175  mg/Kg

Magnesium  2.256  mg/Kg  11.28  mg/Kg

Sodium  29.36  mg/Kg  146.8  mg/Kg

Zinc  0.305  mg/Kg  1.525  mg/Kg

PBSAJ11IMS1  Chromium  0.159  mg/Kg  0.795  mg/Kg

CCB 101410 1826  Barium  0.32  ug/L  0.160  mg/Kg

Sodium  38.17  ug/L  19.085  mg/Kg

CCB 101410 1921  Iron  18.92  ug/L  9.46  mg/Kg

CCB 101410 2016  Beryllium  0.27  ug/L  0.135  mg/Kg

Cadmium  0.34  ug/L  0.17  mg/Kg

Manganese  1.58  ug/L  0.790  mg/Kg

Nickel  0.65  ug/L  0.325  mg/Kg

CCB 101510 1751  Cadmium  0.16  ug/L  0.08  mg/Kg

Magnesium  10.05  ug/L  5.025  mg/Kg

Manganese  1.35  ug/L  0.675  mg/Kg

 

 

Lab Control Sample/Lab Control Duplicate 

Acetone and bis(2-Ethylhexyl)phthalate exhibited high recoveries in the LCS/LCSD. 
Multiple compounds in methods 8270C and 8270C SIM exhibited low recoveries. Affected 
data are summarized in Attachment 1. 

 

Matrix Spike/Spike Duplicate 

Various other compounds for 8270C SIM were qualified due to low recoveries in the 
MS/MSD. 2,4,6-Trichlorphenol was rejected for lab sample SD5938-1  due to MS 9% and 
MSD 10% recoveries. 3,3-Dichlorobenzidine was also rejected for the same sample due to 
MS 0% and MSD 8% recoveries. 

Affected data are summarized in Attachment 1. 

 

Surrogates 
Surrogates for the samples listed below exhibited recoveries below the lower control limits 
for methods 8081A, 8082, 8270C, 8270C SIM, and 8260B. Method 8260B had surrogates for 



several samples that exhibited high recoveries. Affected data are summarized in 
Attachment 1. 
 
 

Sample ID 

IS66DP330001 

IS66DP331415 

IS66DP340001 

IS66DP340809 

IS66DP391213 

IS66EB02‐092810 

IS66MW050910 

 
 

 
 
Internal Standards 
Internal standards were out low for sample IS66TB092810. The compounds affected by the 
low internal standard are summarized in Attachment 1. 

 
 

 
Other Quality Control Issues 
From the Case Narrative – “All of the soil samples had concentrations of Tetrachloroethene 
above the MDL.  Upon investigation, Katahdin found that the freezer blank stored in the 
freezer at the same time as these samples had a Tetrachloroethene concentration of 15 
ug/kg.  Upon further investigation, Katahdin discovered that another client’s sample which 
was also stored in the same freezer had an extremely high concentration of 
Tetrachloroethene.  It is believed that this sample is the source of contamination.  The 
sample was removed from the storage freezer and the subsequent freezer storage blank had 
no detection of Tetrachloroethene above the MDL.”  Therefore, qualify all detected 
Tetrachloroethene results as “J-OT”.   
   
 
Re-extractions and Dilutions 
All qualified data are summarized in Attachment 1 except for those excluded for re-
extractions and dilutions. 
 

 

Conclusion 

These data, as qualified, are available to be evaluated by the project team for use in decision-
making purposes. 
 



Please do not hesitate to contact us about this validation report.  

 

Sincerely,  

 

 

Tiffany McGlynn 



Qualification Flags 

Exclude More appropriate data exist for this analyte. 
R Data were rejected for use. 

UL 
Analyte not detected, quantitation limit is potentially biased 
low. 

UJ Analyte not detected, estimated quantitation limit. 
U Analyte not detected. 

B 
Not detected substantially above the level reported in 
laboratory or field blanks. 

L Analyte present, estimated value potentially biased low. 
K Analyte present, estimated value potentially biased high. 

N 
Analyte identification presumptive; no second column analysis 
performed or GC/MS tentative identification. 

J Analyte present, estimated value. 

NJ 

Analysis indicates the presence of an analyte that was 
"tentatively identified" and the associated value represents its 
approximate concentration. 

None 
Placeholder for calculating quality control issues that do not 
require flagging. 

= 
Analyte was detected at a concentration greater than the 
quantitation limit. 



Qualifier Code Reference 

Value Description 

%SOL High Moisture content 

2C 
Second Column – Poor Dual Column 
Reproducibility 

2S 
Second Source – Bad reproducibility between 
tandem detectors 

BD 
Blank Spike/Blank Spike 
Duplicate(LCS/LCSD) Precision 

BRL Below Reporting Limit 

BSH Blank Spike/LCS – High Recovery 

BSL Blank Spike/LCS – Low Recovery 

CC Continuing Calibration 

CCH 
Continuing Calibration Verification – High 
Recovery 

CCL 
Continuing Calibration Verification – Low 
Recovery 

DL Redundant Result – due to Dilution 

EBL Equipment Blank Contamination 

EMPC Estimated Possible Maximum Concentration 

ESH Extraction Standard - High Recovery 

ESL Extraction Standard - Low Recovery 

FBL Field Blank Contamination 

FD Field Duplicate 

HT Holding Time 

ICB 
Initial Calibration – Bad Linearity or Curve 
Function 

ICH 
Initial Calibration – High Relative Response 
Factors 

ICL 
Initial Calibration – Low Relative Response 
Factors 

ISH Internal Standard – High Recovery 

ISL Internal Standard – Low Recovery 

LD Lab Duplicate Reproducibility 

LR Concentration Exceeds Linear Range 

MBL Method Blank Contamination 

MDP Matrix Spike/Matrix Spike Duplicate Precision 

MI Matrix interference obscuring the raw data 

MSH 
Matrix Spike and/or Matrix Spike Duplicate – 
High Recovery 

MSL 
Matrix Spike and/or Matrix Spike Duplicate – 
Low Recovery 

OT Other 

PD Pesticide Degradation 



Value Description 

RE 
Redundant Result - due to Reanalysis or Re-
extraction 

SD Serial Dilution Reproducibility 

SSH Spiked Surrogate – High Recovery 

SSL Spiked Surrogate – Low Recovery 

TBL Trip Blank Contamination 

TN Tune  



Station ID Incorrect Sample IDs Correct Sample IDs
Surface Soil Samples 

IS66DP22 IS66DP220001 IS66SS220001 

IS66DP22 IS66DP22P0001 IS66SS22P0001 

IS66DP23 IS66DP230001 IS66SS230001 

IS66DP24 IS66DP240001 IS66SS240001 

IS66DP25 IS66DP250001 IS66SS250001 

IS66DP26 IS66DP260001 IS66SS260001 

IS66DP27 IS66DP270001 IS66SS270001 

IS66DP28 IS66DP280001 IS66SS280001 

IS66DP29 IS66DP290001 IS66SS290001 

IS66DP30 IS66DP300001 IS66SS300001 

IS66DP31 IS66DP310001 IS66SS310001 

IS66DP32 IS66DP320001 IS66SS320001 

IS66DP32 IS66DP32P0001 IS66SS32P0001 

IS66DP33 IS66DP330001 IS66SS330001 

IS66DP34 IS66DP340001 IS66SS340001 

IS66DP35 IS66DP350001 IS66SS350001 

IS66DP35 IS66DP350001MS IS66SS350001MS 

IS66DP35 IS66DP350001SD IS66SS350001SD 

IS66DP36 IS66DP360001 IS66SS360001 

IS66DP37 IS66DP370001 IS66SS370001 

IS66DP38 IS66DP380001 IS66SS380001 

IS66DP38 IS66DP380001-01 IS66SS380001-01 
IS66DP39 IS66DP390001 IS66SS390001 

IS66DP40 IS66DP400001 IS66SS400001 

IS66DP41 IS66DP410001 IS66SS410001 

IS66SO42 IS66SO420001 IS66SS420001 

IS66SO42 IS66SO42P0001 IS66SS42P0001 

IS66SO43 IS66SO430001 IS66SS430001 

IS66SO44 IS66SO440001 IS66SS440001 

IS66SO45 IS66SO450001 IS66SS450001 

Subsurface Soil Samples 

IS66DP22 IS66DP221112 IS66SB221112 

IS66DP22 IS66DP22P1112 IS66SB22P1112 

IS66DP23 IS66DP231516 IS66SB231516 

IS66DP24 IS66DP240708 IS66SB240708 

IS66DP25 IS66DP251011 IS66SB251011 

IS66DP26 IS66DP260708 IS66SB260708 

IS66DP27 IS66DP270910 IS66SB270910 

IS66DP28 IS66DP280607 IS66SB280607 

IS66DP29 IS66DP291617 IS66SB291617 



Station ID Incorrect Sample IDs Correct Sample IDs
IS66DP30 IS66DP300910 IS66SB300910 

IS66DP31 IS66DP311415 IS66SB311415 

IS66DP32 IS66DP320809 IS66SB320809 

IS66DP32 IS66DP32P0809 IS66SB32P0809 

IS66DP33 IS66DP331415 IS66SB331415 

IS66DP34 IS66DP340809 IS66SB340809 

IS66DP35 IS66DP351415 IS66SB351415 

IS66DP35 IS66DP351415MS IS66SB351415MS 

IS66DP35 IS66DP351415SD IS66SB351415SD 

IS66DP36 IS66DP360809 IS66SB360809 

IS66DP37 IS66DP371314 IS66SB371314 

IS66DP38 IS66DP381213 IS66SB381213 

IS66DP38 IS66DP381213-01 IS66SB381213-01 

IS66DP39 IS66DP391213 IS66SB391213 

IS66DP40 IS66DP400910 IS66SB400910 

IS66DP41 IS66DP410607 IS66SB410607 

Monitoring Well Samples 

IS66MW01 IS66MW010910 IS66GW010910 

IS66MW02 IS66MW020910 IS66GW020910 

IS66MW03 IS66MW030910 IS66GW030910 

IS66MW03 IS66MW03P0910 IS66GW03P0910 

IS66MW04 IS66MW040910 IS66GW040910 

IS66MW05 IS66MW050910 IS66GW050910 
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M E M O R A N D U M   
 

Data Validation Summary 

Indian Head CTO-JU04 

 
TO: Anita Dodson/VBO 

FROM: Tiffany McGlynn/GNV 

CC: Herb Kelly/GNV 

DATE: December 29th, 2010 

 

Introduction 

The following data validation report discusses the data validation process and findings for 
Columbia Analytical Services, SDG E1001049.  
 
The original sample ids as submitted to the laboratory were incorrect.  A cross-reference table 
with the correct sample ids is provided at the end of this report. 
 
Samples were analyzed using the following analytical methods: 

 SW8290 Dioxins 

The samples included in this SDG are listed in the table below. 

 

Sample Name  Lab Sample ID 

IS66MW020910  E1001049‐001 

IS66EB01‐092910  E1001049‐002 

IS66EB02‐092910  E1001049‐003 

IS66MW010910  E1001049‐004 

IS66DP320001  E1001049‐005 

IS66DP32P0001  E1001049‐006 

IS66DP320809  E1001049‐007 

IS66DP32P0809  E1001049‐008 

IS66DP350001  E1001049‐009 

IS66DP351415  E1001049‐010 

 

 



 

 

Data Evaluation 

Data was evaluated in accordance with the analytical methods and with the criteria found in the 
following guidance documents: National Functional Guidelines for Superfund Organic 
Methods Data Review (EPA 2008) and Region III Modifications for Dioxin/Furan Data 
Validation Guidance (EPA 1993), as applicable. The samples were evaluated based on the 
following criteria: 

 

 Data Completeness 

 Technical Holding Times 

 Initial/Continuing Calibrations 

 Blanks 

 Laboratory Control Samples 

 Matrix Spike  Recoveries 

 Surrogate Recoveries 

 Internal Standards 

 Window Defining Mix 

 Ion Abundance 

 Field Duplicate Precision 

 Identification/Quantitation 

 Reporting Limits 

 

 

Overall Evaluation of Data/Potential Usability Issues 

Specific details regarding qualification of the data are addressed in the sections below. If an 
issue is not addressed there were no actions required based on unmet quality criteria. When 
more than one qualifier is associated with a compound/analyte, the validator has chosen 
the qualifier that best indicates possible bias in the results and qualified these data 
accordingly.  

 

Data Completeness 



The SDG was received complete and intact. Resubmissions were not required.  

 

Technical Holding Times 
According to the chain of custody records, sampling was performed on 9/29/10. Samples 
were received at the laboratory on 9/30/10. All sample preparation analysis was performed 
within holding time. 
 
 
 
EMPC (Estimated Maximum Possible Concentration) 

The compounds listed below are those in which the ion ratio were outside criteria by 25% 
difference or greater. These compounds were qualified “X” as estimated, with a 
qualification code of “EMPC”. 

 

Sample ID  Compound 

IS66MW020910  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin 

IS66EB02‐092910  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin 

IS66DP350001  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66DP350001  1,2,3,6,7,8‐Hexachlorodibenzofuran 

 

 

EMPCs  
The compounds listed below are those in which the ion ratio were outside criteria greater 
than 15% but less than 25% difference. These compounds were qualified “X” as estimated, 
with a qualification code of “IR15”. 
 

Sample ID  Compound 

IS66EB01‐092910  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin 

IS66EB02‐092910  Octachlorodibenzofuran 

IS66MW010910  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin 

IS66DP351415  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66DP351415  Octachlorodibenzofuran 

 

 

Blanks 

Various compounds in were detected in the method blanks as indicated below. Affected 
data are summarized in Attachment 1. 

 

 



 

Blank ID   Compound  Conc. 
Action 
Level 

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin  0.538  2.69

Method Blank  Octachlorodibenzo‐p‐dioxin  5.03  50.3

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzofuran  0.124  0.62

Method Blank  Octachlorodibenzofuran  0.215  1.075

Method Blank  Total heptachlorodibenzo‐p‐dioxin  1.34  6.7

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐C13  61  305

Method Blank  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin‐C13  56  280

Method Blank  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin‐C13  67  335

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin‐C13  60  300

Method Blank  Octachlorodibenzo‐p‐dioxin‐C13  50  500

Method Blank  2,3,7,8‐Tetrachlorodibenzofuran‐C13  56  280

Method Blank  1,2,3,7,8‐Pentachlorodibenzofuran‐C13  60  300

Method Blank  1,2,3,4,7,8‐Hexachlorodibenzofuran‐C13  65  325

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzofuran‐C13  59  295

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐Cl37  74  370

Method Blank  Octachlorodibenzo‐p‐dioxin  2.56  25.6

Method Blank  Total heptachlorodibenzo‐p‐dioxin  1.55  7.75

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐C13  60  300

Method Blank  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin‐C13  62  310

Method Blank  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin‐C13  53  265

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin‐C13  55  275

Method Blank  Octachlorodibenzo‐p‐dioxin‐C13  51  510

Method Blank  2,3,7,8‐Tetrachlorodibenzofuran‐C13  56  280

Method Blank  1,2,3,7,8‐Pentachlorodibenzofuran‐C13  70  350

Method Blank  1,2,3,4,7,8‐Hexachlorodibenzofuran‐C13  56  280

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzofuran‐C13  59  295

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐Cl37  77  385

 

 

Matrix Spike/Spike Duplicate 
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin exhibited high recoveries for the MS/MSD for 
sample IS66DP351415. Data are summarized in Attachment 1. 
 
 
 
 
 
 
 



 
Field Duplicate Precision  
Field duplicate precision was not met for the compounds in the samples listed below. 
Affected data are summarized in Attachment 1. 
 
 

Sample ID  Compound 

IS66DP320001  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin 

IS66DP320001  Octachlorodibenzo‐p‐dioxin 

IS66DP32P0001  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin 

IS66DP32P0001  Octachlorodibenzo‐p‐dioxin 

IS66DP320809  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin 

IS66DP320809  Octachlorodibenzo‐p‐dioxin 

IS66DP32P0809  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin 

IS66DP32P0809  Octachlorodibenzo‐p‐dioxin 

 
 
 
Linear Range 
Octachlorodibenzo-p-dioxin was outside of linear range for samples IS66DP350001 and 
IS66DP351415. Data are summarized in Attachment 1. 

 
 
Re-extractions and Dilutions 
All qualified data are summarized in Attachment 1 except for those excluded for re-
extractions and dilutions. 
 

 

Conclusion 

These data, as qualified, are available to be evaluated by the project team for use in decision-
making purposes. 
 

Please do not hesitate to contact us about this validation report.  

 

Sincerely,  

 

 

Tiffany McGlynn 



Qualification Flags 

Exclude More appropriate data exist for this analyte. 
R Data were rejected for use. 

UL 
Analyte not detected, quantitation limit is potentially biased 
low. 

UJ Analyte not detected, estimated quantitation limit. 
U Analyte not detected. 

B 
Not detected substantially above the level reported in 
laboratory or field blanks. 

L Analyte present, estimated value potentially biased low. 
K Analyte present, estimated value potentially biased high. 

N 
Analyte identification presumptive; no second column analysis 
performed or GC/MS tentative identification. 

J Analyte present, estimated value. 

NJ 

Analysis indicates the presence of an analyte that was 
"tentatively identified" and the associated value represents its 
approximate concentration. 

None 
Placeholder for calculating quality control issues that do not 
require flagging. 

= 
Analyte was detected at a concentration greater than the 
quantitation limit. 

X Dioxins only: Estimated Maximum Possible Concentration 



Qualifier Code Reference 

Value Description 

%SOL High Moisture content 

2C 
Second Column – Poor Dual Column 
Reproducibility 

2S 
Second Source – Bad reproducibility between 
tandem detectors 

BD 
Blank Spike/Blank Spike 
Duplicate(LCS/LCSD) Precision 

BRL Below Reporting Limit 

BSH Blank Spike/LCS – High Recovery 

BSL Blank Spike/LCS – Low Recovery 

CC Continuing Calibration 

CCH 
Continuing Calibration Verification – High 
Recovery 

CCL 
Continuing Calibration Verification – Low 
Recovery 

DL Redundant Result – due to Dilution 

EBL Equipment Blank Contamination 

EMPC Estimated Possible Maximum Concentration 

ESH Extraction Standard - High Recovery 

ESL Extraction Standard - Low Recovery 

FBL Field Blank Contamination 

FD Field Duplicate 

HT Holding Time 

ICB 
Initial Calibration – Bad Linearity or Curve 
Function 

ICH 
Initial Calibration – High Relative Response 
Factors 

ICL 
Initial Calibration – Low Relative Response 
Factors 

IR15 Ion ratio exceeds +/- 15% difference 
ISH Internal Standard – High Recovery 

ISL Internal Standard – Low Recovery 

LD Lab Duplicate Reproducibility 

LR Concentration Exceeds Linear Range 

MBL Method Blank Contamination 

MDP Matrix Spike/Matrix Spike Duplicate Precision 

MI Matrix interference obscuring the raw data 

MSH 
Matrix Spike and/or Matrix Spike Duplicate – 
High Recovery 

MSL 
Matrix Spike and/or Matrix Spike Duplicate – 
Low Recovery 

OT Other 



Value Description 

PD Pesticide Degradation 

RE 
Redundant Result - due to Reanalysis or Re-
extraction 

SD Serial Dilution Reproducibility 

SSH Spiked Surrogate – High Recovery 

SSL Spiked Surrogate – Low Recovery 

TBL Trip Blank Contamination 

TN Tune  



Station ID Incorrect Sample IDs Correct Sample IDs
Surface Soil Samples 

IS66DP22 IS66DP220001 IS66SS220001 

IS66DP22 IS66DP22P0001 IS66SS22P0001 

IS66DP23 IS66DP230001 IS66SS230001 

IS66DP24 IS66DP240001 IS66SS240001 

IS66DP25 IS66DP250001 IS66SS250001 

IS66DP26 IS66DP260001 IS66SS260001 

IS66DP27 IS66DP270001 IS66SS270001 

IS66DP28 IS66DP280001 IS66SS280001 

IS66DP29 IS66DP290001 IS66SS290001 

IS66DP30 IS66DP300001 IS66SS300001 

IS66DP31 IS66DP310001 IS66SS310001 

IS66DP32 IS66DP320001 IS66SS320001 

IS66DP32 IS66DP32P0001 IS66SS32P0001 

IS66DP33 IS66DP330001 IS66SS330001 

IS66DP34 IS66DP340001 IS66SS340001 

IS66DP35 IS66DP350001 IS66SS350001 

IS66DP35 IS66DP350001MS IS66SS350001MS 

IS66DP35 IS66DP350001SD IS66SS350001SD 

IS66DP36 IS66DP360001 IS66SS360001 

IS66DP37 IS66DP370001 IS66SS370001 

IS66DP38 IS66DP380001 IS66SS380001 

IS66DP38 IS66DP380001-01 IS66SS380001-01 
IS66DP39 IS66DP390001 IS66SS390001 

IS66DP40 IS66DP400001 IS66SS400001 

IS66DP41 IS66DP410001 IS66SS410001 

IS66SO42 IS66SO420001 IS66SS420001 

IS66SO42 IS66SO42P0001 IS66SS42P0001 

IS66SO43 IS66SO430001 IS66SS430001 

IS66SO44 IS66SO440001 IS66SS440001 

IS66SO45 IS66SO450001 IS66SS450001 

Subsurface Soil Samples 

IS66DP22 IS66DP221112 IS66SB221112 

IS66DP22 IS66DP22P1112 IS66SB22P1112 

IS66DP23 IS66DP231516 IS66SB231516 

IS66DP24 IS66DP240708 IS66SB240708 

IS66DP25 IS66DP251011 IS66SB251011 

IS66DP26 IS66DP260708 IS66SB260708 

IS66DP27 IS66DP270910 IS66SB270910 

IS66DP28 IS66DP280607 IS66SB280607 

IS66DP29 IS66DP291617 IS66SB291617 



Station ID Incorrect Sample IDs Correct Sample IDs
IS66DP30 IS66DP300910 IS66SB300910 

IS66DP31 IS66DP311415 IS66SB311415 

IS66DP32 IS66DP320809 IS66SB320809 

IS66DP32 IS66DP32P0809 IS66SB32P0809 

IS66DP33 IS66DP331415 IS66SB331415 

IS66DP34 IS66DP340809 IS66SB340809 

IS66DP35 IS66DP351415 IS66SB351415 

IS66DP35 IS66DP351415MS IS66SB351415MS 

IS66DP35 IS66DP351415SD IS66SB351415SD 

IS66DP36 IS66DP360809 IS66SB360809 

IS66DP37 IS66DP371314 IS66SB371314 

IS66DP38 IS66DP381213 IS66SB381213 

IS66DP38 IS66DP381213-01 IS66SB381213-01 

IS66DP39 IS66DP391213 IS66SB391213 

IS66DP40 IS66DP400910 IS66SB400910 

IS66DP41 IS66DP410607 IS66SB410607 

Monitoring Well Samples 

IS66MW01 IS66MW010910 IS66GW010910 

IS66MW02 IS66MW020910 IS66GW020910 

IS66MW03 IS66MW030910 IS66GW030910 

IS66MW03 IS66MW03P0910 IS66GW03P0910 

IS66MW04 IS66MW040910 IS66GW040910 

IS66MW05 IS66MW050910 IS66GW050910 
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Data Validation Summary 

Indian Head CTO-JU04 

 
TO: Anita Dodson/VBO 

FROM: Tiffany McGlynn/GNV 

CC: Herb Kelly/GNV 

DATE: December 29th, 2010 

 

Introduction 

The following data validation report discusses the data validation process and findings for 
Columbia Analytical Services, SDG E1001059.  
 
The original sample ids as submitted to the laboratory were incorrect.  A cross-reference table 
with the correct sample ids is provided at the end of this report. 
 
Samples were analyzed using the following analytical methods: 

 SW8290 Dioxins 

The samples included in this SDG are listed in the table below. 

Sample Name  Lab Sample ID 

IS66EB01‐100110  E1001059‐001 

IS66EB02‐100110  E1001059‐002 

IS66EB02‐093010  E1001059‐003 

IS66EB01‐093010  E1001059‐004 

IS66SD15  E1001059‐005 

IS66SD14  E1001059‐006 

IS66DP400001  E1001059‐007 

IS66DP400910  E1001059‐008 

IS66DP410001  E1001059‐009 

IS66DP410607  E1001059‐010 

IS66SD13  E1001059‐011 

IS66SD12  E1001059‐012 

IS66SD11  E1001059‐013 

IS66SD10  E1001059‐014 



IS66SD09  E1001059‐015 

IS66SD08  E1001059‐016 

 

Data Evaluation 

Data was evaluated in accordance with the analytical methods and with the criteria found in the 
following guidance documents: National Functional Guidelines for Superfund Organic 
Methods Data Review (EPA 2008) and Region III Modifications for Dioxin/Furan Data 
Validation Guidance (EPA 1993), as applicable. The samples were evaluated based on the 
following criteria: 

 

 Data Completeness 

 Technical Holding Times 

 Initial/Continuing Calibrations 

 Blanks 

 Laboratory Control Samples 

 Matrix Spike  Recoveries 

 Surrogate Recoveries 

 Internal Standards 

 Window Defining Mix 

 Ion Abundance 

 Field Duplicate Precision 

 Identification/Quantitation 

 Reporting Limits 

 

 

Overall Evaluation of Data/Potential Usability Issues 

Specific details regarding qualification of the data are addressed in the sections below. If an 
issue is not addressed there were no actions required based on unmet quality criteria. When 
more than one qualifier is associated with a compound/analyte, the validator has chosen 
the qualifier that best indicates possible bias in the results and qualified these data 
accordingly.  

 

Data Completeness 



The SDG was received complete and intact. Resubmissions were not required.  

 

Technical Holding Times 
According to the chain of custody records, sampling was performed on 9/30/10 and 
10/1/10. Samples were received at the laboratory on 10/2/10. All sample preparation 
analysis was performed within holding time. 
 
 
 
EMPC (Estimated Maximum Possible Concentration) 

The compounds listed below are those in which the ion ratio were outside criteria by 25% 
difference or greater. These compounds were qualified “X” as estimated, with a 
qualification code of “EMPC”. 

 

Sample ID  Compound 

IS66EB01‐100110  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin 

IS66SD15  2,3,7,8‐TCDD (dioxin) 

IS66SD15  1,2,3,4,7,8,9‐Heptachlorodibenzofuran 

IS66SD14  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66DP400001  2,3,4,7,8‐Pentachlorodibenzofuran 

IS66DP400001  1,2,3,6,7,8‐Hexachlorodibenzofuran 

IS66DP400001  1,2,3,4,7,8,9‐Heptachlorodibenzofuran 

IS66DP400910  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66DP410001  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin 

IS66DP410001  1,2,3,4,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66DP410001  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66DP410607  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin 

IS66DP410607  1,2,3,4,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66SD13  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin 

IS66SD12  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66SD12  1,2,3,4,7,8‐Hexachlorodibenzofuran 

IS66SD11  2,3,7,8‐TCDD (dioxin) 

IS66SD11  2,3,4,7,8‐Pentachlorodibenzofuran 

IS66SD11  2,3,4,6,7,8‐Hexachlorodibenzofuran 

IS66SD11  1,2,3,4,7,8,9‐Heptachlorodibenzofuran 

 

 

 

EMPCs  



The compounds listed below are those in which the ion ratio were outside criteria greater 
than 15% but less than 25% difference. These compounds were qualified “X” as estimated, 
with a qualification code of “IR15”. 
 

Sample ID  Compound 

IS66SD15  1,2,3,4,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66SD15  1,2,3,7,8‐Pentachlorodibenzofuran 

IS66SD15  2,3,4,7,8‐Pentachlorodibenzofuran 

IS66DP400001  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin 

IS66DP400001  1,2,3,4,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66DP400001  1,2,3,4,7,8‐Hexachlorodibenzofuran 

IS66DP410001  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66DP410001  1,2,3,4,7,8‐Hexachlorodibenzofuran 

IS66DP410001  1,2,3,4,6,7,8‐Heptachlorodibenzofuran 

IS66DP410607  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66SD13  1,2,3,4,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66SD13  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66SD12  1,2,3,4,7,8,9‐Heptachlorodibenzofuran 

IS66SD10  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin 

IS66SD10  1,2,3,4,7,8,9‐Heptachlorodibenzofuran 

IS66SD09  1,2,3,4,7,8‐Hexachlorodibenzofuran 

IS66SD09  1,2,3,6,7,8‐Hexachlorodibenzofuran 

IS66SD09  1,2,3,4,6,7,8‐Heptachlorodibenzofuran 

IS66SD08  1,2,3,4,7,8‐Hexachlorodibenzofuran 

IS66SD08  2,3,4,6,7,8‐Hexachlorodibenzofuran 

 

 

Blanks 

Various compounds in were detected in the method blanks as indicated below. Affected 
data are summarized in Attachment 1. 

 

Blank ID   Compound  Conc. 
Action 
Level 

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin  0.538  2.69

Method Blank  Octachlorodibenzo‐p‐dioxin  5.03  50.3

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzofuran  0.124  0.62

Method Blank  Octachlorodibenzofuran  0.215  1.075

Method Blank  Total heptachlorodibenzo‐p‐dioxin  1.34  6.7

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐C13  61  305

Method Blank  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin‐C13  56  280



Blank ID   Compound  Conc. 
Action 
Level 

Method Blank  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin‐C13  67  335

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin‐C13  60  300

Method Blank  Octachlorodibenzo‐p‐dioxin‐C13  50  500

Method Blank  2,3,7,8‐Tetrachlorodibenzofuran‐C13  56  280

Method Blank  1,2,3,7,8‐Pentachlorodibenzofuran‐C13  60  300

Method Blank  1,2,3,4,7,8‐Hexachlorodibenzofuran‐C13  65  325

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzofuran‐C13  59  295

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐Cl37  74  370

Method Blank  Octachlorodibenzo‐p‐dioxin  2.56  25.6

Method Blank  Total heptachlorodibenzo‐p‐dioxin  1.55  7.75

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐C13  60  300

Method Blank  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin‐C13  62  310

Method Blank  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin‐C13  53  265

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin‐C13  55  275

Method Blank  Octachlorodibenzo‐p‐dioxin‐C13  51  510

Method Blank  2,3,7,8‐Tetrachlorodibenzofuran‐C13  56  280

Method Blank  1,2,3,7,8‐Pentachlorodibenzofuran‐C13  70  350

Method Blank  1,2,3,4,7,8‐Hexachlorodibenzofuran‐C13  56  280

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzofuran‐C13  59  295

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐Cl37  77  385

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin  0.178  0.89

Method Blank  Octachlorodibenzo‐p‐dioxin  0.653  6.53

Method Blank  Octachlorodibenzofuran  0.269  1.345

Method Blank  Total heptachlorodibenzo‐p‐dioxin  0.178  0.89

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐C13  60  300

Method Blank  1,2,3,7,8‐Pentachlorodibenzo‐p‐dioxin‐C13  63  315

Method Blank  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin‐C13  68  340

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzo‐p‐dioxin‐C13  72  360

Method Blank  Octachlorodibenzo‐p‐dioxin‐C13  54  540

Method Blank  2,3,7,8‐Tetrachlorodibenzofuran‐C13  62  310

Method Blank  1,2,3,7,8‐Pentachlorodibenzofuran‐C13  67  335

Method Blank  1,2,3,4,7,8‐Hexachlorodibenzofuran‐C13  62  310

Method Blank  1,2,3,4,6,7,8‐Heptachlorodibenzofuran‐C13  72  360

Method Blank  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin‐Cl37  76  380

 

 

 

 



 

 
 
 
Linear Range 
Octachlorodibenzo-p-dioxin was outside of linear range for the samples listed below. Data 
are summarized in Attachment 1. 

 
Sample_Name 

IS66DP400001 

IS66DP410001 

IS66DP410607 

 
 
 
Re-extractions and Dilutions 
All qualified data are summarized in Attachment 1 except for those excluded for re-
extractions and dilutions. 
 

 

Conclusion 

These data, as qualified, are available to be evaluated by the project team for use in decision-
making purposes. 
 

Please do not hesitate to contact us about this validation report.  

 

Sincerely,  

 

 

Tiffany McGlynn 



Qualification Flags 

Exclude More appropriate data exist for this analyte. 
R Data were rejected for use. 

UL 
Analyte not detected, quantitation limit is potentially biased 
low. 

UJ Analyte not detected, estimated quantitation limit. 
U Analyte not detected. 

B 
Not detected substantially above the level reported in 
laboratory or field blanks. 

L Analyte present, estimated value potentially biased low. 
K Analyte present, estimated value potentially biased high. 

N 
Analyte identification presumptive; no second column analysis 
performed or GC/MS tentative identification. 

J Analyte present, estimated value. 

NJ 

Analysis indicates the presence of an analyte that was 
"tentatively identified" and the associated value represents its 
approximate concentration. 

None 
Placeholder for calculating quality control issues that do not 
require flagging. 

= 
Analyte was detected at a concentration greater than the 
quantitation limit. 

X Dioxins only: Estimated Maximum Possible Concentration 



Qualifier Code Reference 

Value Description 

%SOL High Moisture content 

2C 
Second Column – Poor Dual Column 
Reproducibility 

2S 
Second Source – Bad reproducibility between 
tandem detectors 

BD 
Blank Spike/Blank Spike 
Duplicate(LCS/LCSD) Precision 

BRL Below Reporting Limit 

BSH Blank Spike/LCS – High Recovery 

BSL Blank Spike/LCS – Low Recovery 

CC Continuing Calibration 

CCH 
Continuing Calibration Verification – High 
Recovery 

CCL 
Continuing Calibration Verification – Low 
Recovery 

DL Redundant Result – due to Dilution 

EBL Equipment Blank Contamination 

EMPC Estimated Possible Maximum Concentration 

ESH Extraction Standard - High Recovery 

ESL Extraction Standard - Low Recovery 

FBL Field Blank Contamination 

FD Field Duplicate 

HT Holding Time 

ICB 
Initial Calibration – Bad Linearity or Curve 
Function 

ICH 
Initial Calibration – High Relative Response 
Factors 

ICL 
Initial Calibration – Low Relative Response 
Factors 

IR15 Ion ratio exceeds +/- 15% difference 
ISH Internal Standard – High Recovery 

ISL Internal Standard – Low Recovery 

LD Lab Duplicate Reproducibility 

LR Concentration Exceeds Linear Range 

MBL Method Blank Contamination 

MDP Matrix Spike/Matrix Spike Duplicate Precision 

MI Matrix interference obscuring the raw data 

MSH 
Matrix Spike and/or Matrix Spike Duplicate – 
High Recovery 

MSL 
Matrix Spike and/or Matrix Spike Duplicate – 
Low Recovery 

OT Other 



Value Description 

PD Pesticide Degradation 

RE 
Redundant Result - due to Reanalysis or Re-
extraction 

SD Serial Dilution Reproducibility 

SSH Spiked Surrogate – High Recovery 

SSL Spiked Surrogate – Low Recovery 

TBL Trip Blank Contamination 

TN Tune  



Station ID Incorrect Sample IDs Correct Sample IDs
Surface Soil Samples 

IS66DP22 IS66DP220001 IS66SS220001 

IS66DP22 IS66DP22P0001 IS66SS22P0001 

IS66DP23 IS66DP230001 IS66SS230001 

IS66DP24 IS66DP240001 IS66SS240001 

IS66DP25 IS66DP250001 IS66SS250001 

IS66DP26 IS66DP260001 IS66SS260001 

IS66DP27 IS66DP270001 IS66SS270001 

IS66DP28 IS66DP280001 IS66SS280001 

IS66DP29 IS66DP290001 IS66SS290001 

IS66DP30 IS66DP300001 IS66SS300001 

IS66DP31 IS66DP310001 IS66SS310001 

IS66DP32 IS66DP320001 IS66SS320001 

IS66DP32 IS66DP32P0001 IS66SS32P0001 

IS66DP33 IS66DP330001 IS66SS330001 

IS66DP34 IS66DP340001 IS66SS340001 

IS66DP35 IS66DP350001 IS66SS350001 

IS66DP35 IS66DP350001MS IS66SS350001MS 

IS66DP35 IS66DP350001SD IS66SS350001SD 

IS66DP36 IS66DP360001 IS66SS360001 

IS66DP37 IS66DP370001 IS66SS370001 

IS66DP38 IS66DP380001 IS66SS380001 

IS66DP38 IS66DP380001-01 IS66SS380001-01 
IS66DP39 IS66DP390001 IS66SS390001 

IS66DP40 IS66DP400001 IS66SS400001 

IS66DP41 IS66DP410001 IS66SS410001 

IS66SO42 IS66SO420001 IS66SS420001 

IS66SO42 IS66SO42P0001 IS66SS42P0001 

IS66SO43 IS66SO430001 IS66SS430001 

IS66SO44 IS66SO440001 IS66SS440001 

IS66SO45 IS66SO450001 IS66SS450001 

Subsurface Soil Samples 

IS66DP22 IS66DP221112 IS66SB221112 

IS66DP22 IS66DP22P1112 IS66SB22P1112 

IS66DP23 IS66DP231516 IS66SB231516 

IS66DP24 IS66DP240708 IS66SB240708 

IS66DP25 IS66DP251011 IS66SB251011 

IS66DP26 IS66DP260708 IS66SB260708 

IS66DP27 IS66DP270910 IS66SB270910 

IS66DP28 IS66DP280607 IS66SB280607 

IS66DP29 IS66DP291617 IS66SB291617 



Station ID Incorrect Sample IDs Correct Sample IDs
IS66DP30 IS66DP300910 IS66SB300910 

IS66DP31 IS66DP311415 IS66SB311415 

IS66DP32 IS66DP320809 IS66SB320809 

IS66DP32 IS66DP32P0809 IS66SB32P0809 

IS66DP33 IS66DP331415 IS66SB331415 

IS66DP34 IS66DP340809 IS66SB340809 

IS66DP35 IS66DP351415 IS66SB351415 

IS66DP35 IS66DP351415MS IS66SB351415MS 

IS66DP35 IS66DP351415SD IS66SB351415SD 

IS66DP36 IS66DP360809 IS66SB360809 

IS66DP37 IS66DP371314 IS66SB371314 

IS66DP38 IS66DP381213 IS66SB381213 

IS66DP38 IS66DP381213-01 IS66SB381213-01 

IS66DP39 IS66DP391213 IS66SB391213 

IS66DP40 IS66DP400910 IS66SB400910 

IS66DP41 IS66DP410607 IS66SB410607 

Monitoring Well Samples 

IS66MW01 IS66MW010910 IS66GW010910 

IS66MW02 IS66MW020910 IS66GW020910 

IS66MW03 IS66MW030910 IS66GW030910 

IS66MW03 IS66MW03P0910 IS66GW03P0910 

IS66MW04 IS66MW040910 IS66GW040910 

IS66MW05 IS66MW050910 IS66GW050910 
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M E M O R A N D U M   
 

Data Validation Summary 

Indian Head CTO-JU04 

 
TO: Anita Dodson/VBO 

FROM: Tiffany McGlynn/GNV 

CC: Herb Kelly/GNV 

DATE: December 29th, 2010 

 

Introduction 

The following data validation report discusses the data validation process and findings for 
Katahdin Analytical Services SDG JU04-5. 

The original sample ids as submitted to the laboratory were incorrect.  A cross-reference table 
with the correct sample ids is provided at the end of this report. 
 

Samples were analyzed using the following analytical methods: 

 SW6010/6020 Metals  

 SW7470A/7471A Mercury 

 SW8081A Pesticides 

 SW8082 PCBs 

 SW8260C Volatiles 

 SW8270C and 8270C SIM Semivolatiles 

 SW8330 Explosives 

 9012 Cyanide 



 

The samples included in this SDG are listed in the table below. 

 

Sample Name  Lab Sample ID 

IS66DP250001  SD6083‐001 

IS66DP251011  SD6083‐002 

IS66DP240001  SD6083‐003 

IS66DP240708  SD6083‐004 

IS66EB01‐100110  SD6083‐007 

IS66EB02‐100110  SD6083‐008 

IS66SD13  SD6083‐009 

IS66SD12  SD6083‐010 

IS66SD11  SD6083‐011 

IS66SD10  SD6083‐012 

IS66SD09  SD6083‐013 

IS66SD08  SD6083‐014 

IS66SD07  SD6083‐015 

IS66SD06  SD6083‐016 

IS66SD06P  SD6083‐017 

IS66DP250001  SD6083‐1 

IS66DP251011  SD6083‐2 

IS66DP240001  SD6083‐3 

IS66DP240708  SD6083‐4 

IS66EB01‐100110  SD6083‐7 

IS66EB02‐100110  SD6083‐8 

IS66SD13  SD6083‐9 

IS66SD12  SD6083‐10 

IS66SD11  SD6083‐11 

IS66SD10  SD6083‐12 

IS66SD09  SD6083‐13 

IS66SD08  SD6083‐14 

IS66SD07  SD6083‐15 

IS66SD06  SD6083‐16 

IS66SD06P  SD6083‐17 

IS66TB01‐100110  SD6083‐18 

IS66TB02‐100110  SD6083‐19 

IS66SD13  SD6083‐20 

IS66SD12  SD6083‐21 

IS66SD11  SD6083‐22 

IS66SD10  SD6083‐23 



Sample Name  Lab Sample ID 

IS66SD09  SD6083‐24 

IS66SD08  SD6083‐25 

IS66SD07  SD6083‐26 

IS66SD06  SD6083‐27 

IS66SD06P  SD6083‐28 

 

 

 

 

Data Evaluation 

Data was evaluated in accordance with the analytical methods and with the criteria found in the 
following guidance documents: National Functional Guidelines for Superfund Organic 
Methods Data Review (EPA 2008), National Functional Guidelines for Inorganic Methods Data 
Review (EPA 2004), Region III Modifications for Organic Data Review (EPA 1994), and Region 
III Modifications for Inorganic Data Review (EPA 1993), as applicable. The samples were 
evaluated based on the following criteria: 

 

 Data Completeness 

 Technical Holding Times 

 Initial/Continuing Calibrations 

 Blanks 

 Internal Standards 

 Serial Dilutions 

 Dual Column Confirmation 

 Laboratory Control Samples 

 Matrix Spike  Recoveries 

 Surrogate Recoveries 

 Field Duplicate Precision 

 Identification/Quantitation 

 Reporting Limits 

 

 



Overall Evaluation of Data/Potential Usability Issues 

Specific details regarding qualification of the data are addressed in the sections below. If an 
issue is not addressed there were no actions required based on unmet quality criteria. When 
more than one qualifier is associated with a compound/analyte, the validator has chosen 
the qualifier that best indicates possible bias in the results and qualified these data 
accordingly.  

Data that has been qualified are summarized in Attachment 1.  

Attachment 2 lists the specific non-conformance issues, such as the %Difference, Relative 
Percent Differences (RPD) and recoveries for data in this SDG. 

 

Data Completeness 

The SDG was received complete and intact. Resubmissions were not required.  

 

Technical Holding Times 
According to the chain of custody records, sampling was performed on 10/1/10. Samples 
were received at the laboratory on 10/2/10. All sample preparation analysis was performed 
within holding time requirements with the exception of sample IS66SD07 for method 8082. 
All sample results were qualified for being outside of holding time. Data are summarized in 
Attachment 1. 

 

Calibration 

Initial, continuing calibration, and second source verification were outside of criteria for the 
compounds listed below in methods 8260B, 8270C, and 8270C SIM. Affected data are 
summarized in Attachment 1. 

  

Sample ID  Compound  Calibration 

IS66EB01‐100110  Benzaldehyde  2nd source 

IS66EB02‐100110  Benzaldehyde  2nd source 

IS66DP240001  2,4‐Dichlorophenol  CC  

IS66DP240001  4‐Nitrophenol  IC  

IS66DP240708  2,4‐Dichlorophenol  CC  

IS66DP240708  4‐Nitrophenol  IC  

IS66DP250001  2,4‐Dichlorophenol  CC  

IS66DP250001  4‐Nitrophenol  IC  

IS66DP251011  4‐Nitrophenol  IC  

IS66EB02‐100110  2,4‐Dinitrophenol  IC  

IS66EB01‐100110  2,4‐Dinitrophenol  IC  

IS66EB01‐100110  4‐Nitroaniline  2nd source 



Sample ID  Compound  Calibration 

IS66EB02‐100110  4‐Nitroaniline  2nd source 

IS66EB01‐100110  3,3'‐Dichlorobenzidine  2nd source 

IS66EB02‐100110  3,3'‐Dichlorobenzidine  2nd source 

IS66SD06  4‐Nitrophenol  IC  

IS66SD07  4‐Nitrophenol  IC  

IS66SD08  2,4‐Dichlorophenol  CC  

IS66SD08  4‐Nitrophenol  IC  

IS66SD09  2,4‐Dichlorophenol  CC  

IS66SD09  4‐Nitrophenol  IC  

IS66SD10  4‐Nitrophenol  IC  

IS66SD11  2,4‐Dichlorophenol  CC  

IS66SD11  4‐Nitrophenol  IC  

IS66SD12  2,4‐Dichlorophenol  CC  

IS66SD12  4‐Nitrophenol  IC  

IS66SD13  2,4‐Dichlorophenol  CC  

IS66SD13  4‐Nitrophenol  IC  

IS66DP240708  2‐Butanone  2nd source 

IS66SD06  2‐Butanone  2nd source 

IS66SD06P  2‐Butanone  2nd source 

IS66SD08  Acetone  2nd source 

IS66SD09  Acetone  2nd source 

IS66SD11  Acetone  2nd source 

IS66SD13  Acetone  2nd source 

IS66TB02‐100110  Acetone  2nd source 

IS66TB02‐100110  2‐Butanone  2nd source 

IS66DP240001  Acetone  2nd source 

 

 

 

Blanks 

Various compounds in methods 8260B, 8270C SIM, 6010B, and 6020 were detected in 
equipment blanks, field blanks, tripe blanks, method blanks, and/or calibration blanks as 
indicated below. Affected data are summarized in Attachment 1. 

 

Blank ID   Compound  Conc.  Units 
Action 
Level  Units 

8260 ‐ VOC 

IS66EB01‐100110  Acetone  6.1  ug/L  61  ug/Kg 



Blank ID   Compound  Conc.  Units 
Action 
Level  Units 

IS66EB02‐100110  Acetone  4.7  ug/L  47  ug/Kg 

IS66TB02‐100110  Carbon Disulfide  1.7  ug/L  8.5  ug/Kg 

Tetrachloroethene  2.6  ug/L  13  ug/Kg 

WG83107‐2 – MB – 10/6  Carbon Disulfide  1.1  ug/Kg  5.5  ug/Kg 

WG83197‐2 – MB – 10/7  Carbon Disulfide  1.2  ug/Kg  6.0  ug/Kg 

WG83397‐2 – MB – 10/12  Carbon Disulfide  1.6  ug/Kg  8.0  ug/Kg 

8270 SIM 

IS66FB092710  Naphthalene  0.16  ug/L  26.6  ug/L 

WG82704‐1 – MB –10/6  BEHP  4.8  ug/L  48  ug/L 

WG83127‐1 – MB –10/7  Dimethylphthalate  1.6  ug/Kg  532  ug/Kg 

Benzo(a)anthracene  4.4  ug/Kg  733  ug/Kg 

BEHP  66  ug/Kg  22,000  ug/Kg 

Metals – 6010/6020 – Waters 

ISSFB01‐092710  Arsenic ‐ Total  2.4  ug/L  12  ug/L 

Zinc ‐ Total  1.9  ug/L  9.5  ug/L 

ISSEB02‐092910  Arsenic ‐ Total  1.6  ug/L  8.0  ug/L 

Calcium ‐ Total  48.2  ug/L  241  ug/L 

ISSEB02‐092910  Arsenic ‐ Dissolved  1.1  ug/L  5.5  ug/L 

Calcium ‐ Dissolved  100  ug/L  500  ug/L 

Sodium ‐ Dissolved  143  ug/L  715  ug/L 

PBWAJ12ICW0 ‐ PB  Copper  0.546  ug/L  2.73  ug/L 

Iron  18.820 ug/L  94.1  ug/L 

Magnesium  11.58  ug/L  57.9  ug/L 

Manganese  1.195  ug/L  5.975  ug/L 

Zinc  0.885  ug/L  4.425  ug/L 

PBWAJ12IMW0 ‐ PB  Chromium  1.575  ug/L  7.785  ug/L 

CCB 101410 1921  Copper  0.63  ug/L  3.15  ug/L 

Iron  18.92  ug/L  94.6  ug/L 

Sodium  20.64  ug/L  103.2  ug/L 

CCB 101410 2016  Manganese  1.58  ug/L  7.9  ug/L 

Nickel  0.65  ug/L  3.25  ug/L 

CCB 101410 2111  Barium  0.35  ug/L  1.75  ug/L 

Beryllium  0.29  ug/L  1.45  ug/L 

Cadmium  0.42  ug/L  2.1  ug/L 



Blank ID   Compound  Conc.  Units 
Action 
Level  Units 

Zinc  0.36  ug/L  1.8  ug/L 

CCB 101510 1751  Magnesium  10.05  ug/L  50.25  ug/L 

CCB 101510 1250  Antimony  0.01  ug/L  0.05  ug/L 

Thallium  0.01  ug/L  0.05  ug/L 

Metals – 6010/6020 – Soils 

ISSFB01‐092710 (soil)  Arsenic  2.4  ug/L  1.2  mg/Kg

Zinc  1.9  ug/L  0.95  mg/Kg

ISSEB01‐092910  Arsenic  1.5  ug/L  0.75  mg/Kg

Calcium  26.2  ug/L  13.1  mg/Kg

ISSEB01‐093010 ‐ 
Sediment  Arsenic  2.4  ug/L  1.2  mg/Kg

Calcium  32.9  ug/L  16.45  mg/Kg

ISSEB02‐093010  Arsenic  0.8  ug/L  0.4  mg/Kg

Calcium  42.2  ug/L  21.1  mg/Kg

Lead  0.8  ug/L  0.4  mg/Kg

PBSAJ13ICS0 ‐ PB  Barium  0.047  mg/Kg  0.235  mg/Kg

Calcium  7.007  mg/Kg  35.035  mg/Kg

Copper  0.078  mg/Kg  0.39  mg/Kg

Iron  3.348  mg/Kg  16.74  mg/Kg

Magnesium  3.295  mg/Kg  16.475  mg/Kg

Sodium  6.814  mg/Kg  34.070  mg/Kg

Zinc  0.093  mg/Kg  0.465  mg/Kg

PBSAJ13IMS0 ‐ PB  Chromium  0.356  mg/Kg  1.78  mg/Kg

Vanadium  0.174  mg/Kg  0.870  mg/Kg

CCB 101410 2111  Sodium  16.48  ug/L  8.24  mg/Kg

Zinc  0.36  ug/L  0.18  mg/Kg

CCB 101410 2205  Barium  0.4  ug/L  0.2  mg/Kg

Beryllium  0.36  ug/L  0.18  mg/Kg

Cadmium  0.42  ug/L  0.21  mg/Kg

Copper  0.73  ug/L  0.037  mg/Kg

Iron  23.12  ug/L  11.56  mg/Kg

CCB 101510 2039  Magnesium  14.54  ug/L  7.27  mg/Kg

CCB 101810 1905  Iron  12.09  ug/L  6.045  mg/Kg

 

 

Lab Control Sample/Lab Control Duplicate 



Several compounds were below the lower control limits for LCS/LCSD in methods 8270C 
and 8270CSIM. Affected samples and compounds are listed below and are summarized in 
Attachment 1. 

Several compounds also exhibited recoveries less than 10% in the LCS/LCSD and were 
therefore rejected. These are listed below in the second table. Please see Attachment 2 for 
specific failing percent recoveries. 

 

Sample ID  Compound 

IS66EB01‐100110  2‐Nitrophenol 

IS66EB02‐100110  2‐Nitrophenol 

IS66DP240001  2‐Methylnaphthalene 

IS66DP240001  Pentachlorophenol 

IS66DP240708  Naphthalene 

IS66DP240708  2‐Methylnaphthalene 

IS66DP240708  Pentachlorophenol 

IS66DP250001  Naphthalene 

IS66DP250001  2‐Methylnaphthalene 

IS66DP250001  Pentachlorophenol 

IS66DP251011  Naphthalene 

IS66DP251011  2‐Methylnaphthalene 

IS66DP251011  Pentachlorophenol 

IS66EB01‐100110  bis(2‐Chloroethyl)ether 

IS66EB02‐100110  bis(2‐Chloroethyl)ether 

IS66SD06  Naphthalene 

IS66SD06  2‐Methylnaphthalene 

IS66SD06  Pentachlorophenol 

IS66SD06P  Naphthalene 

IS66SD06P  2‐Methylnaphthalene 

IS66SD06P  Pentachlorophenol 

IS66SD07  Naphthalene 

IS66SD07  2‐Methylnaphthalene 

IS66SD07  Pentachlorophenol 

IS66SD08  Naphthalene 

IS66SD08  2‐Methylnaphthalene 

IS66SD08  Pentachlorophenol 

IS66SD09  2‐Methylnaphthalene 

IS66SD09  Pentachlorophenol 

IS66SD09  3,3'‐Dichlorobenzidine 

IS66SD09  bis(2‐Ethylhexyl)phthalate 

IS66SD09  Di‐n‐octylphthalate 

IS66SD10  2‐Methylnaphthalene 



Sample ID  Compound 

IS66SD10  Pentachlorophenol 

IS66SD11  2‐Methylnaphthalene 

IS66SD11  Pentachlorophenol 

IS66SD12  Naphthalene 

IS66SD12  2‐Methylnaphthalene 

IS66SD12  Pentachlorophenol 

IS66SD13  Naphthalene 

IS66SD13  2‐Methylnaphthalene 

IS66SD13  Pentachlorophenol 

 

 

Rejected Results due to LCS/LCSD failure 

Sample ID  Compound 

IS66DP240001  Benzaldehyde 

IS66DP240708  Benzaldehyde 

IS66DP250001  Benzaldehyde 

IS66DP251011  Benzaldehyde 

IS66EB01‐100110  Hexachlorocyclopentadiene 

IS66EB02‐100110  Hexachlorocyclopentadiene 

IS66SD06  Benzaldehyde 

IS66SD06P  Benzaldehyde 

IS66SD07  Benzaldehyde 

IS66SD08  Benzaldehyde 

IS66SD09  Benzaldehyde 

IS66SD10  Benzaldehyde 

IS66SD11  Benzaldehyde 

IS66SD12  Benzaldehyde 

IS66SD13  Benzaldehyde 

IS66DP240001  2,4‐Dimethylphenol 

IS66DP240001  3,3'‐Dichlorobenzidine 

IS66DP240708  2,4‐Dimethylphenol 

IS66DP240708  3,3'‐Dichlorobenzidine 

IS66DP250001  2,4‐Dimethylphenol 

IS66DP250001  3,3'‐Dichlorobenzidine 

IS66DP251011  2,4‐Dimethylphenol 

IS66DP251011  3,3'‐Dichlorobenzidine 

IS66SD06  2,4‐Dimethylphenol 

IS66SD06  3,3'‐Dichlorobenzidine 

IS66SD06P  2,4‐Dimethylphenol 



Rejected Results due to LCS/LCSD failure 

Sample ID  Compound 

IS66SD06P  3,3'‐Dichlorobenzidine 

IS66SD07  2,4‐Dimethylphenol 

IS66SD07  3,3'‐Dichlorobenzidine 

IS66SD08  2,4‐Dimethylphenol 

IS66SD08  3,3'‐Dichlorobenzidine 

IS66SD09  2,4‐Dimethylphenol 

IS66SD09  3,3'‐Dichlorobenzidine 

IS66SD10  2,4‐Dimethylphenol 

IS66SD10  3,3'‐Dichlorobenzidine 

IS66SD11  2,4‐Dimethylphenol 

IS66SD11  3,3'‐Dichlorobenzidine 

IS66SD12  2,4‐Dimethylphenol 

IS66SD12  3,3'‐Dichlorobenzidine 

IS66SD13  2,4‐Dimethylphenol 

IS66SD13  3,3'‐Dichlorobenzidine 

 

Matrix Spike/Spike Duplicate 

The compounds below exhibited low recoveries in the MS/MSD for sample IS66SD07.  

Compound 

Antimony 

Hexachlorocyclopentadiene 

Carbon disulfide 

Methyl acetate 

 

Calcium, Magnesium, and Potassium exhibited high recoveries in the MS/MSD for sample 
IS66SD07.  

Affected data are summarized in Attachment 1. 

 

Surrogates 
Surrogates for the samples listed below exhibited recoveries below the lower control limits 
for methods 8081A and 8082. Affected data are summarized in Attachment 1. 
 

Sample ID 

IS66DP240001 

IS66DP250001 

IS66DP251011 

IS66SD07 



IS66SD08 

IS66SD09 

IS66SD10 

IS66SD11 

IS66SD13 

 
 
 

 
Internal Standards 
Internal standards were out low for the samples listed below. The compounds affected by 
the low internal standards are summarized in Attachment 1. 

 
Sample ID 

IS66DP240001 

IS66DP250001 

IS66DP251011 

IS66SD07 

IS66SD10 

IS66SD11 

IS66SD13 

 
 
Other Quality Control Issues 
From the Case Narrative – “All of the soil samples had concentrations of Tetrachloroethene 
above the MDL.  Upon investigation, Katahdin found that the freezer blank stored in the 
freezer at the same time as these samples had a Tetrachloroethene concentration of 15 
ug/kg.  Upon further investigation, Katahdin discovered that another client’s sample which 
was also stored in the same freezer had an extremely high concentration of 
Tetrachloroethene.  It is believed that this sample is the source of contamination.  The 
sample was removed from the storage freezer and the subsequent freezer storage blank had 
no detection of Tetrachloroethene above the MDL.”  Therefore, qualify all detected 
Tetrachloroethene results as “J-OT”.   
   
 
Re-extractions and Dilutions 
All qualified data are summarized in Attachment 1 except for those excluded for re-
extractions and dilutions. 

 

Conclusion 

These data, as qualified, are available to be evaluated by the project team for use in decision-
making purposes. 
 



Please do not hesitate to contact us about this validation report.  

 

Sincerely,  

 

 

Tiffany McGlynn 



Qualification Flags 

Exclude More appropriate data exist for this analyte. 
R Data were rejected for use. 

UL 
Analyte not detected, quantitation limit is potentially biased 
low. 

UJ Analyte not detected, estimated quantitation limit. 
U Analyte not detected. 

B 
Not detected substantially above the level reported in 
laboratory or field blanks. 

L Analyte present, estimated value potentially biased low. 
K Analyte present, estimated value potentially biased high. 

N 
Analyte identification presumptive; no second column analysis 
performed or GC/MS tentative identification. 

J Analyte present, estimated value. 

NJ 

Analysis indicates the presence of an analyte that was 
"tentatively identified" and the associated value represents its 
approximate concentration. 

None 
Placeholder for calculating quality control issues that do not 
require flagging. 

= 
Analyte was detected at a concentration greater than the 
quantitation limit. 



Qualifier Code Reference 

Value Description 

%SOL High Moisture content 

2C 
Second Column – Poor Dual Column 
Reproducibility 

2S 
Second Source – Bad reproducibility between 
tandem detectors 

BD 
Blank Spike/Blank Spike 
Duplicate(LCS/LCSD) Precision 

BRL Below Reporting Limit 

BSH Blank Spike/LCS – High Recovery 

BSL Blank Spike/LCS – Low Recovery 

CC Continuing Calibration 

CCH 
Continuing Calibration Verification – High 
Recovery 

CCL 
Continuing Calibration Verification – Low 
Recovery 

DL Redundant Result – due to Dilution 

EBL Equipment Blank Contamination 

EMPC Estimated Possible Maximum Concentration 

ESH Extraction Standard - High Recovery 

ESL Extraction Standard - Low Recovery 

FBL Field Blank Contamination 

FD Field Duplicate 

HT Holding Time 

ICB 
Initial Calibration – Bad Linearity or Curve 
Function 

ICH 
Initial Calibration – High Relative Response 
Factors 

ICL 
Initial Calibration – Low Relative Response 
Factors 

ISH Internal Standard – High Recovery 

ISL Internal Standard – Low Recovery 

LD Lab Duplicate Reproducibility 

LR Concentration Exceeds Linear Range 

MBL Method Blank Contamination 

MDP Matrix Spike/Matrix Spike Duplicate Precision 

MI Matrix interference obscuring the raw data 

MSH 
Matrix Spike and/or Matrix Spike Duplicate – 
High Recovery 

MSL 
Matrix Spike and/or Matrix Spike Duplicate – 
Low Recovery 

OT Other 

PD Pesticide Degradation 



Value Description 

RE 
Redundant Result - due to Reanalysis or Re-
extraction 

SD Serial Dilution Reproducibility 

SSH Spiked Surrogate – High Recovery 

SSL Spiked Surrogate – Low Recovery 

TBL Trip Blank Contamination 

TN Tune  



Station ID Incorrect Sample IDs Correct Sample IDs
Surface Soil Samples 

IS66DP22 IS66DP220001 IS66SS220001 

IS66DP22 IS66DP22P0001 IS66SS22P0001 

IS66DP23 IS66DP230001 IS66SS230001 

IS66DP24 IS66DP240001 IS66SS240001 

IS66DP25 IS66DP250001 IS66SS250001 

IS66DP26 IS66DP260001 IS66SS260001 

IS66DP27 IS66DP270001 IS66SS270001 

IS66DP28 IS66DP280001 IS66SS280001 

IS66DP29 IS66DP290001 IS66SS290001 

IS66DP30 IS66DP300001 IS66SS300001 

IS66DP31 IS66DP310001 IS66SS310001 

IS66DP32 IS66DP320001 IS66SS320001 

IS66DP32 IS66DP32P0001 IS66SS32P0001 

IS66DP33 IS66DP330001 IS66SS330001 

IS66DP34 IS66DP340001 IS66SS340001 

IS66DP35 IS66DP350001 IS66SS350001 

IS66DP35 IS66DP350001MS IS66SS350001MS 

IS66DP35 IS66DP350001SD IS66SS350001SD 

IS66DP36 IS66DP360001 IS66SS360001 

IS66DP37 IS66DP370001 IS66SS370001 

IS66DP38 IS66DP380001 IS66SS380001 

IS66DP38 IS66DP380001-01 IS66SS380001-01 
IS66DP39 IS66DP390001 IS66SS390001 

IS66DP40 IS66DP400001 IS66SS400001 

IS66DP41 IS66DP410001 IS66SS410001 

IS66SO42 IS66SO420001 IS66SS420001 

IS66SO42 IS66SO42P0001 IS66SS42P0001 

IS66SO43 IS66SO430001 IS66SS430001 

IS66SO44 IS66SO440001 IS66SS440001 

IS66SO45 IS66SO450001 IS66SS450001 

Subsurface Soil Samples 

IS66DP22 IS66DP221112 IS66SB221112 

IS66DP22 IS66DP22P1112 IS66SB22P1112 

IS66DP23 IS66DP231516 IS66SB231516 

IS66DP24 IS66DP240708 IS66SB240708 

IS66DP25 IS66DP251011 IS66SB251011 

IS66DP26 IS66DP260708 IS66SB260708 

IS66DP27 IS66DP270910 IS66SB270910 

IS66DP28 IS66DP280607 IS66SB280607 

IS66DP29 IS66DP291617 IS66SB291617 



Station ID Incorrect Sample IDs Correct Sample IDs
IS66DP30 IS66DP300910 IS66SB300910 

IS66DP31 IS66DP311415 IS66SB311415 

IS66DP32 IS66DP320809 IS66SB320809 

IS66DP32 IS66DP32P0809 IS66SB32P0809 

IS66DP33 IS66DP331415 IS66SB331415 

IS66DP34 IS66DP340809 IS66SB340809 

IS66DP35 IS66DP351415 IS66SB351415 

IS66DP35 IS66DP351415MS IS66SB351415MS 

IS66DP35 IS66DP351415SD IS66SB351415SD 

IS66DP36 IS66DP360809 IS66SB360809 

IS66DP37 IS66DP371314 IS66SB371314 

IS66DP38 IS66DP381213 IS66SB381213 

IS66DP38 IS66DP381213-01 IS66SB381213-01 

IS66DP39 IS66DP391213 IS66SB391213 

IS66DP40 IS66DP400910 IS66SB400910 

IS66DP41 IS66DP410607 IS66SB410607 

Monitoring Well Samples 

IS66MW01 IS66MW010910 IS66GW010910 

IS66MW02 IS66MW020910 IS66GW020910 

IS66MW03 IS66MW030910 IS66GW030910 

IS66MW03 IS66MW03P0910 IS66GW03P0910 

IS66MW04 IS66MW040910 IS66GW040910 

IS66MW05 IS66MW050910 IS66GW050910 
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M E M O R A N D U M   
 

Data Validation Summary 

Indian Head CTO-JU04 

 
TO: Anita Dodson/VBO 

FROM: Tiffany McGlynn/GNV 

CC: Herb Kelly/GNV 

DATE: December 29th, 2010 

 

Introduction 

The following data validation report discusses the data validation process and findings for 
Columbia Analytical Services, SDG E1001062.  
 
The original sample ids as submitted to the laboratory were incorrect.  A cross-reference table 
with the correct sample ids is provided at the end of this report. 
 
 
Samples were analyzed using the following analytical methods: 

 SW8290 Dioxins 

The samples included in this SDG are listed in the table below. 

 

Sample Name  Lab Sample ID 

IS66SD07  E1001062‐001 

IS66SD06  E1001062‐002 

IS66SD06P  E1001062‐003 

IS66DP230001  E1001062‐004 

IS66DP231516  E1001062‐005 

IS66DP220001  E1001062‐006 

IS66DP22P0001  E1001062‐007 

IS66DP221112  E1001062‐008 

IS66DP22P1112  E1001062‐009 

IS66DP250001  E1001062‐010 

IS66DP251011  E1001062‐011 

IS66DP240001  E1001062‐012 



IS66DP240708  E1001062‐013 

 

 

Data Evaluation 

Data was evaluated in accordance with the analytical methods and with the criteria found in the 
following guidance documents: National Functional Guidelines for Superfund Organic 
Methods Data Review (EPA 2008) and Region III Modifications for Dioxin/Furan Data 
Validation Guidance (EPA 1993), as applicable. The samples were evaluated based on the 
following criteria: 

 

 Data Completeness 

 Technical Holding Times 

 Initial/Continuing Calibrations 

 Blanks 

 Laboratory Control Samples 

 Matrix Spike  Recoveries 

 Surrogate Recoveries 

 Internal Standards 

 Window Defining Mix 

 Ion Abundance 

 Field Duplicate Precision 

 Identification/Quantitation 

 Reporting Limits 

 

 

Overall Evaluation of Data/Potential Usability Issues 

Specific details regarding qualification of the data are addressed in the sections below. If an 
issue is not addressed there were no actions required based on unmet quality criteria. When 
more than one qualifier is associated with a compound/analyte, the validator has chosen 
the qualifier that best indicates possible bias in the results and qualified these data 
accordingly.  

 



Data Completeness 

The SDG was received complete and intact. Resubmissions were not required.  

 

Technical Holding Times 
According to the chain of custody records, sampling was performed on 10/1/10 and 
10/1/10. Samples were received at the laboratory on 10/2/10. All sample preparation 
analysis was performed within holding time. 
 
 
 
EMPC (Estimated Maximum Possible Concentration) 

The compounds listed below are those in which the ion ratio were outside criteria by 25% 
difference or greater. These compounds were qualified “X” as estimated, with a 
qualification code of “EMPC”. 

 

Sample ID  Compound 

IS66SD06P  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66DP220001  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66DP240001  1,2,3,6,7,8‐Hexachlorodibenzo‐p‐dioxin 

 

 

EMPCs  
The compounds listed below are those in which the ion ratio were outside criteria greater 
than 15% but less than 25% difference. These compounds were qualified “X” as estimated, 
with a qualification code of “IR15”. 
 
 

Sample ID  Compound 

IS66DP230001  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66DP220001  1,2,3,6,7,8‐Hexachlorodibenzofuran 

IS66DP220001  2,3,4,6,7,8‐Hexachlorodibenzofuran 

IS66DP220001  2,3,7,8‐Tetrachlorodibenzofuran 

IS66DP221112  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66DP250001  1,2,3,7,8,9‐Hexachlorodibenzo‐p‐dioxin 

IS66DP250001  1,2,3,6,7,8‐Hexachlorodibenzofuran 

IS66DP250001  2,3,4,6,7,8‐Hexachlorodibenzofuran 

 

 

 



 

 

 

Matrix Spike/Spike Duplicate 
Octachlorodibenzo-p-dioxin exhibited low recoveries in the MS/MSD for sample IS66SD07. 
Data are summarized in Attachment 1. 
 
 
 
Linear Range 
Octachlorodibenzo-p-dioxin was outside of linear range for the samples listed below. Data 
are summarized in Attachment 1. 

 
Sample ID 

IS66DP230001 

IS66DP231516 

IS66DP240001 

IS66DP240708 

 
 
 
Re-extractions and Dilutions 
All qualified data are summarized in Attachment 1 except for those excluded for re-
extractions and dilutions. 
 

 

Conclusion 

These data, as qualified, are available to be evaluated by the project team for use in decision-
making purposes. 
 

Please do not hesitate to contact us about this validation report.  

 

Sincerely,  

 

 

Tiffany McGlynn 



Qualification Flags 

Exclude More appropriate data exist for this analyte. 
R Data were rejected for use. 

UL 
Analyte not detected, quantitation limit is potentially biased 
low. 

UJ Analyte not detected, estimated quantitation limit. 
U Analyte not detected. 

B 
Not detected substantially above the level reported in 
laboratory or field blanks. 

L Analyte present, estimated value potentially biased low. 
K Analyte present, estimated value potentially biased high. 

N 
Analyte identification presumptive; no second column analysis 
performed or GC/MS tentative identification. 

J Analyte present, estimated value. 

NJ 

Analysis indicates the presence of an analyte that was 
"tentatively identified" and the associated value represents its 
approximate concentration. 

None 
Placeholder for calculating quality control issues that do not 
require flagging. 

= 
Analyte was detected at a concentration greater than the 
quantitation limit. 

X Dioxins only: Estimated Maximum Possible Concentration 



Qualifier Code Reference 

Value Description 

%SOL High Moisture content 

2C 
Second Column – Poor Dual Column 
Reproducibility 

2S 
Second Source – Bad reproducibility between 
tandem detectors 

BD 
Blank Spike/Blank Spike 
Duplicate(LCS/LCSD) Precision 

BRL Below Reporting Limit 

BSH Blank Spike/LCS – High Recovery 

BSL Blank Spike/LCS – Low Recovery 

CC Continuing Calibration 

CCH 
Continuing Calibration Verification – High 
Recovery 

CCL 
Continuing Calibration Verification – Low 
Recovery 

DL Redundant Result – due to Dilution 

EBL Equipment Blank Contamination 

EMPC Estimated Possible Maximum Concentration 

ESH Extraction Standard - High Recovery 

ESL Extraction Standard - Low Recovery 

FBL Field Blank Contamination 

FD Field Duplicate 

HT Holding Time 

ICB 
Initial Calibration – Bad Linearity or Curve 
Function 

ICH 
Initial Calibration – High Relative Response 
Factors 

ICL 
Initial Calibration – Low Relative Response 
Factors 

IR15 Ion ratio exceeds +/- 15% difference 
ISH Internal Standard – High Recovery 

ISL Internal Standard – Low Recovery 

LD Lab Duplicate Reproducibility 

LR Concentration Exceeds Linear Range 

MBL Method Blank Contamination 

MDP Matrix Spike/Matrix Spike Duplicate Precision 

MI Matrix interference obscuring the raw data 

MSH 
Matrix Spike and/or Matrix Spike Duplicate – 
High Recovery 

MSL 
Matrix Spike and/or Matrix Spike Duplicate – 
Low Recovery 

OT Other 



Value Description 

PD Pesticide Degradation 

RE 
Redundant Result - due to Reanalysis or Re-
extraction 

SD Serial Dilution Reproducibility 

SSH Spiked Surrogate – High Recovery 

SSL Spiked Surrogate – Low Recovery 

TBL Trip Blank Contamination 

TN Tune  



Station ID Incorrect Sample IDs Correct Sample IDs
Surface Soil Samples 

IS66DP22 IS66DP220001 IS66SS220001 

IS66DP22 IS66DP22P0001 IS66SS22P0001 

IS66DP23 IS66DP230001 IS66SS230001 

IS66DP24 IS66DP240001 IS66SS240001 

IS66DP25 IS66DP250001 IS66SS250001 

IS66DP26 IS66DP260001 IS66SS260001 

IS66DP27 IS66DP270001 IS66SS270001 

IS66DP28 IS66DP280001 IS66SS280001 

IS66DP29 IS66DP290001 IS66SS290001 

IS66DP30 IS66DP300001 IS66SS300001 

IS66DP31 IS66DP310001 IS66SS310001 

IS66DP32 IS66DP320001 IS66SS320001 

IS66DP32 IS66DP32P0001 IS66SS32P0001 

IS66DP33 IS66DP330001 IS66SS330001 

IS66DP34 IS66DP340001 IS66SS340001 

IS66DP35 IS66DP350001 IS66SS350001 

IS66DP35 IS66DP350001MS IS66SS350001MS 

IS66DP35 IS66DP350001SD IS66SS350001SD 

IS66DP36 IS66DP360001 IS66SS360001 

IS66DP37 IS66DP370001 IS66SS370001 

IS66DP38 IS66DP380001 IS66SS380001 

IS66DP38 IS66DP380001-01 IS66SS380001-01 
IS66DP39 IS66DP390001 IS66SS390001 

IS66DP40 IS66DP400001 IS66SS400001 

IS66DP41 IS66DP410001 IS66SS410001 

IS66SO42 IS66SO420001 IS66SS420001 

IS66SO42 IS66SO42P0001 IS66SS42P0001 

IS66SO43 IS66SO430001 IS66SS430001 

IS66SO44 IS66SO440001 IS66SS440001 

IS66SO45 IS66SO450001 IS66SS450001 

Subsurface Soil Samples 

IS66DP22 IS66DP221112 IS66SB221112 

IS66DP22 IS66DP22P1112 IS66SB22P1112 

IS66DP23 IS66DP231516 IS66SB231516 

IS66DP24 IS66DP240708 IS66SB240708 

IS66DP25 IS66DP251011 IS66SB251011 

IS66DP26 IS66DP260708 IS66SB260708 

IS66DP27 IS66DP270910 IS66SB270910 

IS66DP28 IS66DP280607 IS66SB280607 

IS66DP29 IS66DP291617 IS66SB291617 



Station ID Incorrect Sample IDs Correct Sample IDs
IS66DP30 IS66DP300910 IS66SB300910 

IS66DP31 IS66DP311415 IS66SB311415 

IS66DP32 IS66DP320809 IS66SB320809 

IS66DP32 IS66DP32P0809 IS66SB32P0809 

IS66DP33 IS66DP331415 IS66SB331415 

IS66DP34 IS66DP340809 IS66SB340809 

IS66DP35 IS66DP351415 IS66SB351415 

IS66DP35 IS66DP351415MS IS66SB351415MS 

IS66DP35 IS66DP351415SD IS66SB351415SD 

IS66DP36 IS66DP360809 IS66SB360809 

IS66DP37 IS66DP371314 IS66SB371314 

IS66DP38 IS66DP381213 IS66SB381213 

IS66DP38 IS66DP381213-01 IS66SB381213-01 

IS66DP39 IS66DP391213 IS66SB391213 

IS66DP40 IS66DP400910 IS66SB400910 

IS66DP41 IS66DP410607 IS66SB410607 

Monitoring Well Samples 

IS66MW01 IS66MW010910 IS66GW010910 

IS66MW02 IS66MW020910 IS66GW020910 

IS66MW03 IS66MW030910 IS66GW030910 

IS66MW03 IS66MW03P0910 IS66GW03P0910 

IS66MW04 IS66MW040910 IS66GW040910 

IS66MW05 IS66MW050910 IS66GW050910 
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Appendix F 
Raw Analytical Data 



Table F-1

Surface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

1,1,2,2-Tetrachloroethane 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 UJ 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

1,1,2-Trichloroethane 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

1,1-Dichloroethane 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

1,1-Dichloroethene 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

1,2,4-Trichlorobenzene 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 UJ 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

1,2-Dibromo-3-chloropropane 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 UJ 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

1,2-Dibromoethane 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

1,2-Dichlorobenzene 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 UJ 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

1,2-Dichloroethane 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

1,2-Dichloropropane 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

1,3-Dichlorobenzene 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 UJ 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

1,4-Dichlorobenzene 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 UJ 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

2-Butanone 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 14 UJ 14 UJ 15 UJ 12 J 18 UJ 15 UL 15 UL 12 U 15 UL 14 UL

2-Hexanone 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 14 UJ 14 UJ 15 UJ 15 UJ 18 UJ 15 UL 15 UL 12 U 15 UL 14 UL

4-Methyl-2-pentanone 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 14 UJ 14 UJ 15 UJ 15 U 18 UJ 15 UL 15 UL 12 U 15 UL 14 UL

Acetone 12 U 10 U 10 U 13 U 10 U 7 B 15 B 10 U 10 U 7 B 45 J 54 J 67 J 380 J 55 J 15 B 19 B 76 J 16 B 18 L

Benzene 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

Bromodichloromethane 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

Bromoform 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 UJ 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

Bromomethane 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 5.5 UJ 5.5 UJ 6 UJ 6 U 7 UJ 6 UL 6 UL 5 U 6 UL 5.5 UL

Carbon disulfide 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 1.2 B 1.2 B 1.3 B 1.7 B 2.2 B 1.6 B 1.7 B 1.6 B 1.7 B 1.3 B

Carbon tetrachloride 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

Chlorobenzene 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 UJ 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

Chloroethane 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 5.5 UJ 5.5 UJ 6 UJ 6 U 7 UJ 6 UL 6 UL 5 U 6 UL 5.5 UL

Chloroform 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 3 J 4.6 J 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

Chloromethane 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 5.5 UJ 5.5 UJ 6 UJ 6 U 7 UJ 6 UL 6 UL 5 U 6 UL 5.5 UL

cis-1,2-Dichloroethene 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

cis-1,3-Dichloropropene 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

Cyclohexane 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

Dibromochloromethane 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 UJ 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

Dichlorodifluoromethane (Freon-12) 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 5.5 UJ 5.5 UJ 6 UJ 6 U 7 UJ 6 UL 6 UL 5 U 6 UL 5.5 UL

Ethylbenzene 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 UJ 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

Isopropylbenzene 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 UJ 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

Methyl acetate 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 3.3 UJ 3.3 UJ 3.7 J 3.6 U 4.2 UJ 3.6 UL 3.6 UL 3 U 3.6 UL 3.3 UL

Methylcyclohexane 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

Methylene chloride 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 14 UJ 14 UJ 15 UJ 15 U 18 UJ 15 UL 15 UL 12 U 15 UL 14 UL

Methyl-tert-butyl ether (MTBE) 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

Styrene 12 U 10 U 10 U 13 U 10 U 10 U 16 10 U 10 U 11 U 2.8 UJ 2.8 UJ 5.6 J 3 UJ 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

Tetrachloroethene 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 8.6 J 6.9 J 6.3 J 7.6 J 10 J 11 J 5.4 J 5.8 J 7.1 J 3.1 J

Toluene 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 7.1 J 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

trans-1,2-Dichloroethene 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

trans-1,3-Dichloropropene 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

Trichloroethene 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 2.8 UJ 2.8 UJ 3 UJ 3 U 3.5 UJ 3 UL 3 UL 2.5 U 3 UL 2.8 UL

Trichlorofluoromethane (Freon-11) 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 5.5 UJ 5.5 UJ 6 UJ 6 U 7 UJ 6 UL 6 UL 5 U 6 UL 5.5 UL

Vinyl chloride 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 5.5 UJ 5.5 UJ 6 UJ 6 U 7 UJ 6 UL 6 UL 5 U 6 UL 5.5 UL

Xylene, total 12 U 10 U 10 U 13 U 10 U 10 U 10 U 10 U 10 U 11 U 8.2 UJ 8.2 UJ 9 UJ 9 UJ 10 UJ 9 UL 9 UL 7.5 U 9 UL 8.2 UL

Semivolatile Organic Compounds (UG/KG)

1,1-Biphenyl 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 U 270 U 270 U

2,2'-Oxybis(1-chloropropane) 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 U 270 U 270 U

2,4,5-Trichlorophenol 1,100 U 1,000 U 1,000 U 1,000 U 1,100 U 990 U 1,000 U 930 U 1,000 U 1,100 U 56 U 58 U 55 U 3.9 J 63 U 54 U 54 U 4.5 J 55 U 54 U

2,4,6-Trichlorophenol 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 13 J 58 U 55 U 16 J 15 J 54 U 10 J 14 J 55 U 6.6 J

2,4-Dichlorophenol 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 UJ 12 UJ 11 UJ 14 J 14 J 11 U 11 U 7 J 11 U 11 U

2,4-Dimethylphenol 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 UL 12 UL 11 UL 11 R 12 R 11 U 11 U 11 U 11 U 11 U

2,4-Dinitrophenol 1,100 U 1,000 U 1,000 U 1,000 U 1,100 U 990 U 1,000 U 930 U 1,000 U 1,100 U 690 U 710 U 680 U 700 U 770 U 660 U 660 U 660 U 680 U 670 U

2,4-Dinitrotoluene 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 U 12 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U

2,6-Dinitrotoluene 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 43 U 44 U 52 U 53 U 60 U 48 U 47 U 52 U 48 U 54 U

2-Chloronaphthalene 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 UL 280 UL 270 UL 280 U 310 U 270 U 270 U 270 UL 270 U 270 U

2-Chlorophenol 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 56 U 58 U 55 U 57 U 63 U 54 U 54 U 54 U 55 U 54 U

2-Methylnaphthalene 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 3.2 L 3.9 L 3.9 L 4.6 L 7.8 L 11 U 11 U 11 UL 11 U 11 U

2-Methylphenol 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 56 U 58 U 55 U 57 U 63 U 54 UJ 54 UL 54 UL 55 UJ 54 U

2-Nitroaniline 1,100 U 1,000 U 1,000 U 1,000 U 1,100 U 990 U 1,000 U 930 U 1,000 U 1,100 U 690 U 710 U 680 U 700 U 770 U 660 U 660 U 660 U 680 U 670 U

2-Nitrophenol 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 U 270 U 270 U

IS66DP01

IS66SS010001

04/11/07

IS66DP02

IS66SS020001

04/11/07

IS66DP03

IS66SS030001

04/11/07

IS66DP07

IS66SS070001

04/12/07

IS66DP08

IS66SS080001

04/11/07

IS66SS220001

10/01/10

IS66DP04

IS66SS040001

04/11/07

IS66DP05

IS66SS050001

04/11/07

IS66DP06

IS66SS060001

04/11/07

IS66SS22P0001

10/01/10

IS66DP22IS66DP09

IS66SS090001

04/12/07

IS66DP10

IS66SS100001

IS66DP23

IS66SS230001

10/01/1004/11/07

IS66DP24

IS66SS240001

10/01/10

IS66DP25

IS66SS250001

10/01/10

IS66DP26

IS66SS260001

09/24/10

IS66DP29

IS66SS290001

09/24/10

IS66DP30

IS66SS300001

09/22/10

IS66DP27

IS66SS270001

09/24/10

IS66DP28

IS66SS280001

09/23/10
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Table F-1

Surface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

IS66DP01

IS66SS010001

04/11/07

IS66DP02

IS66SS020001

04/11/07

IS66DP03

IS66SS030001

04/11/07

IS66DP07

IS66SS070001

04/12/07

IS66DP08

IS66SS080001

04/11/07

IS66SS220001

10/01/10

IS66DP04

IS66SS040001

04/11/07

IS66DP05

IS66SS050001

04/11/07

IS66DP06

IS66SS060001

04/11/07

IS66SS22P0001

10/01/10

IS66DP22IS66DP09

IS66SS090001

04/12/07

IS66DP10

IS66SS100001

IS66DP23

IS66SS230001

10/01/1004/11/07

IS66DP24

IS66SS240001

10/01/10

IS66DP25

IS66SS250001

10/01/10

IS66DP26

IS66SS260001

09/24/10

IS66DP29

IS66SS290001

09/24/10

IS66DP30

IS66SS300001

09/22/10

IS66DP27

IS66SS270001

09/24/10

IS66DP28

IS66SS280001

09/23/10

3- and 4-Methylphenol NA NA NA NA NA NA NA NA NA NA 56 U 58 U 55 U 57 U 63 U 54 U 54 U 54 U 55 U 54 U

3,3'-Dichlorobenzidine 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 UJ 12 UJ 11 UJ 11 R 12 R 11 R 11 R 11 R 11 R 11 U

3-Nitroaniline 1,100 U 1,000 U 1,000 U 1,000 U 1,100 U 990 U 1,000 U 930 U 1,000 U 1,100 U 690 U 710 U 680 U 700 U 770 U 660 U 660 U 660 UL 680 U 670 U

4,6-Dinitro-2-methylphenol 1,100 U 1,000 U 1,000 U 1,000 U 1,100 U 990 U 1,000 U 930 U 1,000 U 1,100 U 170 U 170 U 160 U 170 U 190 U 160 UL 160 UL 160 UL 160 UL 160 U

4-Bromophenyl-phenylether 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 U 270 U 270 U

4-Chloro-3-methylphenol 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 U 270 U 270 U

4-Chloroaniline 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 R 270 U 270 U

4-Chlorophenyl-phenylether 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 U 270 U 270 U

4-Methylphenol 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U NA NA NA NA NA NA NA NA NA NA

4-Nitroaniline 1,100 U 1,000 U 1,000 U 1,000 U 1,100 U 990 U 1,000 U 930 U 1,000 U 1,100 U 690 U 710 U 680 U 700 U 770 U 660 U 660 U 660 UL 680 U 670 U

4-Nitrophenol 1,100 U 1,000 U 1,000 U 1,000 U 1,100 U 990 U 1,000 U 930 U 1,000 U 1,100 U 56 UJ 58 UJ 55 UJ 57 UJ 63 UJ 54 UJ 54 UJ 54 UJ 55 UJ 54 U

Acenaphthene 430 U 130 J 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 2.9 J 13 J 23 37 110 34 L 11 UL 7 L 38 L 21 J

Acenaphthylene 220 J 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 U 12 U 11 U 11 U 12 U 11 UL 11 UL 1.6 L 11 UL 11 U

Acetophenone 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 UL 280 UL 270 UL 280 U 310 U 270 U 270 U 270 UL 270 U 270 U

Anthracene 110 J 360 J 110 J 400 U 420 U 390 U 400 U 370 U 410 U 420 U 3.5 J 12 J 37 56 120 44 11 U 12 J 60 25

Atrazine 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 U 12 U 11 U 1.2 J 12 U 1.3 J 1.9 J 2.5 J 11 U 11 U

Benzaldehyde 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 UJ 280 UJ 270 UJ 280 R 310 R 270 UJ 270 UJ 270 UJ 270 UJ 270 UJ

Benzo(a)anthracene 530 1,700 370 J 400 U 420 U 390 U 400 U 390 410 U 420 U 26 53 140 250 B 390 210 150 J 79 220 99

Benzo(a)pyrene 670 1,700 340 J 400 U 420 U 390 U 400 U 310 J 410 U 420 U 22 J 45 J 120 240 330 160 J 110 J 72 170 J 95 J

Benzo(b)fluoranthene 680 1,900 380 J 400 U 420 U 390 U 400 U 360 J 410 U 420 U 32 J 61 J 160 290 480 230 J 170 J 100 240 J 150 J

Benzo(g,h,i)perylene 510 1,100 230 J 400 U 420 U 390 U 400 U 160 J 410 U 420 U 19 J 31 96 180 200 97 J 11 UJ 42 99 J 69 J

Benzo(k)fluoranthene 670 1,600 380 J 400 U 420 U 390 U 400 U 360 J 410 U 420 U 12 J 18 J 52 110 160 91 J 38 J 29 90 J 49 J

bis(2-Chloroethoxy)methane 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 UL 280 UL 270 UJ 280 U 310 U 270 U 270 U 270 UL 270 U 270 U

bis(2-Chloroethyl)ether 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 U 12 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U

bis(2-Ethylhexyl)phthalate 630 B 270 B 120 B 400 U 420 U 390 U 400 U 27,000 410 U 420 U 58 K 46 K 83 B 440 B 60 B 270 B 220 B 82 B 76 B 1,200 B

Butylbenzylphthalate 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 U 270 U 270 U

Caprolactam 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 U 270 U 270 U

Carbazole 430 U 300 J 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 U 270 U 270 U

Chrysene 710 1,800 410 400 U 420 U 390 U 400 U 420 410 U 420 U 16 J 34 92 170 260 160 73 J 54 180 83

Dibenz(a,h)anthracene 170 J 400 J 86 J 400 U 420 U 390 U 400 U 370 U 410 U 420 U 4.9 J 9.1 J 32 53 71 32 J 18 J 16 J 31 J 20 J

Dibenzofuran 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 U 270 U 270 U

Diethylphthalate 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 U 270 U 270 U

Dimethyl phthalate 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 2.3 J 2 J 2.4 J 3.9 B 47 B 2 J 11 U 2.7 J 5.9 J 2.4 B

Di-n-butylphthalate 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 U 270 U 270 U

Di-n-octylphthalate 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 56 U 58 U 55 U 57 U 63 U 54 U 54 UJ 54 U 55 U 54 U

Fluoranthene 1,000 3,200 590 400 U 420 U 390 U 400 U 780 410 U 420 U 43 J 100 J 300 470 840 380 J 11 U 130 K 420 J 210

Fluorene 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 U 7.6 J 16 J 29 73 22 L 11 UL 5.8 L 26 L 9.2 J

Hexachlorobenzene 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 U 12 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U

Hexachlorobutadiene 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 U 12 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U

Hexachlorocyclopentadiene 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 U 12 U 11 U 11 U 12 U 11 UL 11 UL 4.4 L 11 UL 11 U

Hexachloroethane 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 U 270 U 270 U

Indeno(1,2,3-cd)pyrene 570 1,300 260 J 400 U 420 U 390 U 400 U 200 J 410 U 420 U 16 J 29 94 170 210 150 61 J 46 160 62

Isophorone 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 UL 270 U 270 U

Naphthalene 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 U 5.8 B 11 U 5.9 B 45 L 3.4 B 4.3 B 11 UL 9.3 B 5.8 B

n-Nitroso-di-n-propylamine 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 U 12 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U

n-Nitrosodiphenylamine 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 280 U 280 U 270 U 280 U 310 U 270 U 270 U 270 UL 270 U 270 U

Nitrobenzene 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 11 U 12 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U

Pentachlorophenol 1,100 U 1,000 U 1,000 U 1,000 U 1,100 U 990 U 1,000 U 930 U 1,000 U 1,100 U 56 UL 58 UL 55 UL 57 UL 63 UL 54 U 54 U 54 U 55 U 54 U

Phenanthrene 340 J 1,400 270 J 400 U 420 U 390 U 400 U 250 J 410 U 420 U 23 J 71 J 210 330 640 240 11 U 65 270 140

Phenol 430 U 410 U 410 U 400 U 420 U 390 U 400 U 370 U 410 U 420 U 56 U 58 U 55 U 57 U 63 U 54 UJ 54 U 54 U 55 UJ 54 U

Pyrene 1,200 2,800 570 400 U 420 U 390 U 400 U 720 410 U 420 U 42 J 86 J 220 420 590 260 11 UJ 79 290 210

Page 2 of 12



Table F-1

Surface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

IS66DP01

IS66SS010001

04/11/07

IS66DP02

IS66SS020001

04/11/07

IS66DP03

IS66SS030001

04/11/07

IS66DP07

IS66SS070001

04/12/07

IS66DP08

IS66SS080001

04/11/07

IS66SS220001

10/01/10

IS66DP04

IS66SS040001

04/11/07

IS66DP05

IS66SS050001

04/11/07

IS66DP06

IS66SS060001

04/11/07

IS66SS22P0001

10/01/10

IS66DP22IS66DP09

IS66SS090001

04/12/07

IS66DP10

IS66SS100001

IS66DP23

IS66SS230001

10/01/1004/11/07

IS66DP24

IS66SS240001

10/01/10

IS66DP25

IS66SS250001

10/01/10

IS66DP26

IS66SS260001

09/24/10

IS66DP29

IS66SS290001

09/24/10

IS66DP30

IS66SS300001

09/22/10

IS66DP27

IS66SS270001

09/24/10

IS66DP28

IS66SS280001

09/23/10

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD 45 5.4 B 7.7 3 B 30 1.8 B 4 U 3.7 U 4.1 U 4.2 U 1.8 UJ 1.9 UJ 1.9 UJ 0.66 J 2.1 UJ 1.7 UL 1.8 UL 1.8 UL 1.8 UL 1.7 UJ

4,4'-DDE 52 7.7 J 4.4 4 U 1.9 J 3.9 U 4 U 10 4.1 U 4.2 U 1.3 J 1.6 J 6.2 J 1.5 J 1.4 J 3.3 L 0.84 L 0.37 L 1.8 UL 0.26 J

4,4'-DDT 68 18 J 8.2 4 U 6.8 J 3.9 U 4 U 19 1.4 J 4.2 U 1.8 J 2.1 J 3.5 J 1.9 J 1.3 J 1.9 L 1.8 UL 1.3 L 1.8 UL 0.87 J

Aldrin 2.2 U 2.1 U 2.1 U 2.1 U 2.2 U 2 U 2 U 1.9 U 2.1 U 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 1 UJ 1.1 UJ 0.9 UL 0.92 UL 0.92 UL 0.92 UL 0.88 UJ

alpha-BHC 2.2 U 2.1 U 2.1 U 2.1 U 2.2 U 2 U 2 U 1.9 U 2.1 U 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 2.1 J 1.1 UJ 0.9 UL 0.92 UL 0.92 UL 0.92 UL 0.88 UJ

alpha-Chlordane 1.5 J 2.1 U 2.1 U 1.3 J 23 J 0.89 J 2 U 1.9 U 2.1 U 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 1 UJ 1.1 UJ 0.9 UL 0.92 UL 0.92 UL 0.92 UL 0.88 UJ

Aroclor-1016 43 U 41 U 41 U 40 U 42 U 39 U 40 U 37 U 41 U 42 U 9.6 U 9.6 U 9.8 U 10 UJ 11 U 9 UJ 9.2 UJ 9.2 UJ 9.2 UJ 8.8 U

Aroclor-1221 88 U 84 U 83 U 82 U 86 U 80 U 81 U 75 U 84 U 85 U 9.6 U 9.6 U 9.8 U 10 UJ 11 U 9 UJ 9.2 UJ 9.2 UJ 9.2 UJ 8.8 U

Aroclor-1232 43 U 41 U 41 U 40 U 42 U 39 U 40 U 37 U 41 U 42 U 11 U 11 U 12 U 12 UJ 13 U 10 UJ 11 UJ 11 UJ 11 UJ 10 U

Aroclor-1242 43 U 41 U 41 U 40 U 42 U 39 U 40 U 37 U 41 U 42 U 9.6 U 9.6 U 9.8 U 10 UJ 11 U 9 UJ 9.2 UJ 9.2 UJ 9.2 UJ 8.8 U

Aroclor-1248 43 U 41 U 41 U 40 U 42 U 39 U 40 U 37 U 41 U 42 U 9.6 U 9.6 U 9.8 U 10 UJ 11 U 9 UJ 9.2 UJ 9.2 UJ 9.2 UJ 8.8 U

Aroclor-1254 43 U 41 U 41 U 40 U 42 U 39 U 40 U 37 U 41 U 42 U 9.6 U 9.6 U 9.8 U 10 UJ 11 U 9 UJ 9.2 UJ 9.2 UJ 9.2 UJ 8.8 U

Aroclor-1260 43 U 41 U 41 U 40 U 42 U 39 U 40 U 37 U 41 U 42 U 9.6 U 9.6 U 9.8 U 10 UJ 11 U 9 UJ 9.2 UJ 9.2 UJ 9.2 UJ 8.8 U

beta-BHC 1.1 J 1.8 J 0.31 J 2.1 U 0.26 J 2 U 2 U 1.1 J 0.65 J 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 1 UJ 1.1 UJ 0.9 UL 0.92 UL 0.92 UL 0.92 UL 0.88 UJ

delta-BHC 0.64 J 2.1 U 2.1 U 2.1 U 0.53 J 2 U 2 U 1.9 U 2.1 U 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 1 UJ 1.1 UJ 0.9 UL 0.92 UL 0.92 UL 0.92 UL 0.88 UJ

Dieldrin 2.3 J 0.95 J 4.1 U 4.7 J 4.2 U 3.9 U 4 U 1.6 J 4.1 U 4.2 U 1.8 UJ 0.88 J 1.3 J 2 UJ 2.1 UJ 1.7 UL 1.8 UL 1.8 UL 1.8 UL 1.7 UJ

Endosulfan I 2.2 U 0.72 J 2.1 U 2.1 U 2.2 U 2 U 2 U 1.9 U 2.1 U 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 1.8 J 1.3 J 0.9 UL 1 L 0.92 UL 0.92 UL 0.88 UJ

Endosulfan II 1.1 J 4.1 U 4.1 U 4 U 4.2 U 3.9 U 4 U 1.3 J 11 J 4.2 U 1.8 UJ 1.9 UJ 1.9 UJ 2 UJ 2.1 UJ 1.7 UL 1.8 UL 1.8 UL 1.8 UL 1.7 UJ

Endosulfan sulfate 1.3 J 2.2 J 4.1 U 4 U 4.2 U 3.9 U 8.3 J 3.7 U 4.1 U 4.2 U 1.8 UJ 1.9 UJ 1.9 UJ 2 UJ 2.1 UJ 1.7 UL 1.8 UL 1.8 UL 1.8 UL 1.7 UJ

Endrin 4.3 U 4.1 U 4.1 U 4 U 4.2 U 3.9 U 4 U 0.8 J 4.1 U 4.2 U 1.8 UJ 1.9 UJ 1.9 UJ 2 UJ 2.1 UJ 1.7 UL 1.8 UL 1.8 UL 1.8 UL 1.7 UJ

Endrin aldehyde 2 J 9.2 J 1.2 J 4 U 4.2 U 1.1 J 4 U 2.2 J 4.1 U 4.2 U 1.8 UJ 1.9 UJ 1.9 UJ 2 UJ 2.1 UJ 1.7 UL 1.8 UL 1.8 UL 1.8 UL 1.7 UJ

Endrin ketone 5.4 17 3.9 J 4 U 4.2 U 3.9 U 4 U 4.1 J 4.1 U 4.2 U 1.8 UJ 1.9 UJ 1.9 UJ 2 UJ 2.1 UJ 1.7 UL 1.8 UL 1.8 UL 1.8 UL 1.7 UJ

gamma-BHC (Lindane) 2.2 U 2.1 U 2.1 U 2.1 U 2.2 U 2 U 2 U 1.9 U 2.1 U 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 1 UJ 1.1 UJ 0.9 UL 0.92 UL 0.92 UL 0.92 UL 0.44 J

gamma-Chlordane 2 J 6.9 J 0.41 J 0.46 J 2.5 J 0.28 J 2 U 0.99 J 2.1 U 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 1 UJ 1.1 UJ 0.9 UL 0.92 UL 0.92 UL 0.92 UL 0.88 UJ

Heptachlor 1.1 J 0.95 J 2.1 U 2.1 U 0.84 J 2 U 2 U 1.9 U 2.1 U 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 1 UJ 1.1 UJ 0.9 UL 0.92 UL 0.92 UL 0.92 UL 0.88 UJ

Heptachlor epoxide 0.95 J 2.1 U 2.1 U 2.1 U 0.62 J 2 U 2 U 1.9 U 2.1 U 2.2 U 0.96 UJ 0.96 UJ 0.98 UJ 1 UJ 1.1 UJ 0.9 UL 0.92 UL 0.92 UL 0.92 UL 0.88 UJ

Methoxychlor 10 J 13 J 17 J 21 U 22 U 8.1 J 20 U 19 U 21 U 22 U 9.6 UJ 9.6 UJ 9.8 UJ 10 UJ 11 UJ 9 UL 9.2 UL 9.2 UL 9.2 UL 8.8 UJ

Toxaphene 220 U 210 U 210 U 210 U 220 U 200 U 200 U 190 U 210 U 220 U 18 UJ 18 UJ 18 UJ 19 UJ 20 UJ 17 UL 17 UL 17 UL 17 UL 17 UJ

Dioxin/Furans (PG/G)

1,2,3,4,6,7,8-Heptachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 1.4 J 0.581 J 2.84 1.71 J 1.7 J 3.61 4.12 1.85 J 2.99 3.27

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 12.6 8.63 20.6 24.5 12.5 85.3 35.8 37.7 K 36.7 42

1,2,3,4,7,8,9-Heptachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 2.73 U 3.23 U 0.269 J 2.74 U 3.66 U 2.74 U 0.375 J 0.208 J 0.142 J 0.351 J

1,2,3,4,7,8-Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 0.66 J 0.244 J 1.02 J 0.426 J 0.593 J 1.38 J 1.74 J 0.43 J 1.25 J 0.601 J

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 0.22 J 3.23 U 0.254 J 0.363 J 0.297 J 1.7 J 0.767 J 0.429 X 0.769 J 0.484 X

1,2,3,6,7,8-Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 0.211 X 3.23 U 0.401 J 2.74 U 0.262 X 0.592 X 0.696 J 0.155 X 0.42 X 0.276 X

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 0.52 J 3.23 U 0.698 J 0.641 X 0.529 J 2.57 J 1.46 J 0.703 J 1.15 X 0.982 J

1,2,3,7,8,9-Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 2.73 U 3.23 U 2.69 U 2.74 U 3.66 U 2.74 U 2.32 U 2.69 U 2.66 U 2.56 U

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 0.289 X 3.23 U 0.535 X 0.565 J 0.576 X 2 J 1.53 J 0.787 J 0.972 J 0.799 X

1,2,3,7,8-Pentachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 2.73 U 3.23 U 0.378 J 2.74 U 3.66 U 0.722 J 0.655 X 2.69 U 0.529 J 0.129 X

1,2,3,7,8-Pentachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 2.73 U 3.23 U 2.69 U 2.74 U 3.66 U 0.599 X 0.454 X 0.124 X 0.358 X 0.201 J

2,3,4,6,7,8-Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 0.282 X 3.23 U 0.587 J 0.232 J 0.386 X 0.662 X 0.764 J 0.133 X 0.33 X 0.32 X

2,3,4,7,8-Pentachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 2.73 U 3.23 U 0.612 J 2.74 U 3.66 U 0.88 J 0.92 J 2.69 U 0.741 J 0.234 X

2,3,7,8-TCDD (dioxin) NA NA NA NA NA NA NA NA NA NA 1.09 U 1.29 U 1.08 U 1.1 U 1.46 U 1.1 U 0.928 U 1.08 U 1.06 U 1.02 U

2,3,7,8-Tetrachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 0.703 X 1.29 U 0.78 J 1.1 U 1.46 U 1 J 0.947 1.08 U 0.813 J 1.02 U

Octachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 2.44 J 1.3 J 6.68 5.45 J 4.6 J 7.71 9.53 4.6 J 6.72 7.03

Octachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 802 700 1,960 J 1,790 J 491 3,610 J 1,820 J 3,530 K 2,230 J 3,460 J

Total heptachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 1.4 J 0.232 J 4.58 3.67 1.7 J 5.81 6.94 4.92 5.1 6.7

Total heptachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 30 18.5 55.1 54.6 33.9 234 90.7 87 86.3 92.2

Total hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 2.1 J 0.244 J 5.71 1.83 J 2.43 J 6.73 9.37 2.42 J 4.98 3.4

Total hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 5.21 1.35 J 7.56 5.78 5.71 36.7 19.2 8.41 14.6 9.11

Total pentachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 1.71 J 0.624 J 6.76 1.69 J 2.6 J 12.5 12.5 0.511 J 8.4 1.81 J

Total pentachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 0.898 J 3.23 U 2.69 U 0.494 J 3.66 U 5.87 5.12 0.824 J 3.97 1.02 J

Total tetrachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA 1.67 1.29 U 3.51 0.715 J 1.46 U 9.5 9.41 0.171 J 4.82 1.32

Total tetrachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA 0.482 J 1.29 U 0.711 J 1.1 U 1.46 U 0.409 J 1.66 1.08 U 0.784 J 1.02 U

Toxic Equivalents (Total TEQ) NA NA NA NA NA NA NA NA NA NA 0.67 0.327 1.45 1.02 0.555 3.85 2.49 1.85 2.24 2.12
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Table F-1

Surface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

IS66DP01

IS66SS010001

04/11/07

IS66DP02

IS66SS020001

04/11/07

IS66DP03

IS66SS030001

04/11/07

IS66DP07

IS66SS070001

04/12/07

IS66DP08

IS66SS080001

04/11/07

IS66SS220001

10/01/10

IS66DP04

IS66SS040001

04/11/07

IS66DP05

IS66SS050001

04/11/07

IS66DP06

IS66SS060001

04/11/07

IS66SS22P0001

10/01/10

IS66DP22IS66DP09

IS66SS090001

04/12/07

IS66DP10

IS66SS100001

IS66DP23

IS66SS230001

10/01/1004/11/07

IS66DP24

IS66SS240001

10/01/10

IS66DP25

IS66SS250001

10/01/10

IS66DP26

IS66SS260001

09/24/10

IS66DP29

IS66SS290001

09/24/10

IS66DP30

IS66SS300001

09/22/10

IS66DP27

IS66SS270001

09/24/10

IS66DP28

IS66SS280001

09/23/10

Explosives (UG/KG)

1,3,5-Trinitrobenzene 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 43 U 44 U 52 U 53 U 60 U 48 U 47 U 52 U 48 U 54 U

1,3-Dinitrobenzene 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 43 U 44 U 52 U 53 U 60 U 48 U 47 U 52 U 48 U 54 U

2,4,6-Trinitrotoluene 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 43 U 44 U 52 U 53 U 60 U 48 U 47 U 52 U 48 U 54 U

2-Amino-4,6-dinitrotoluene 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 43 U 44 U 52 U 53 U 60 U 48 U 47 U 52 U 48 U 54 U

2-Nitrotoluene 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 43 U 44 U 52 U 53 U 60 U 48 U 47 U 52 U 48 U 54 U

3-Nitrotoluene 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 43 U 44 U 52 U 53 U 60 U 48 U 47 U 52 U 48 U 54 U

4-Amino-2,6-dinitrotoluene 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 43 U 44 U 52 U 53 U 60 U 48 U 47 U 52 U 48 U 54 U

4-Nitrotoluene 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 43 U 44 U 52 U 53 U 60 U 48 U 47 U 52 U 48 U 54 U

HMX 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 43 U 44 U 52 U 53 U 60 U 48 U 47 U 52 UL 48 U 54 U

Nitroglycerin 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 UJ 4,000 U 4,000 U 340 U 350 U 410 U 430 U 480 U 380 U 380 U 420 U 390 U 430 U

Nitroguanidine 120 U 120 U 110 U 110 U 130 U 120 U 130 U 140 U 120 U 110 U 40 U 40 U 40 U 38 U 39 U 39 U 40 U 40 U 39 U 40 U

Perchlorate 17 J 4.1 J 2.9 J 3.9 J 5.3 J 1.4 J 18 J 3 J 14 J 1.7 J 0.82 J 0.71 J 0.86 J 0.61 J 1.5 J 2 J 2.3 J 2.5 J 3.7 J 66

RDX 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 43 U 44 U 52 U 53 U 60 U 48 U 47 U 52 U 48 U 54 U

Tetryl 1,200 UJ 1,200 UJ 1,200 UJ 1,200 UJ 1,200 UJ 1,200 UJ 1,200 UJ 1,200 UJ 1,200 UJ 1,200 UJ 43 U 44 U 52 U 53 U 60 U 48 U 47 U 52 U 48 U 54 U

Total Metals (MG/KG)

Aluminum 5,710 7,520 6,470 8,290 15,100 10,500 9,390 4,760 5,170 13,000 7,280 5,840 2,720 9,280 5,770 8,540 7,370 11,400 6,570 9,370

Antimony 1.1 B 1.4 B 0.83 B 0.48 UJ 0.51 UJ 0.53 B 0.48 B 1.5 B 0.51 UJ 0.51 UJ 0.36 U 0.38 U 0.45 U 0.15 J 0.5 U 0.4 U 0.43 U 0.42 R 0.11 J 0.41 U

Arsenic 17.9 10.1 10.6 0.64 U 6 3.1 2.6 34.9 2.1 J 3.1 3 J 1.7 J 1.1 B 1.8 2.1 3.1 2.2 2.3 2.1 5.5

Barium 41.9 J 108 51.9 33.5 J 64.4 40.8 J 66.2 92.3 43.1 J 57 36.5 31.4 11.6 39.4 33.4 30.8 32.7 43.4 32.7 46.3

Beryllium 0.29 B 0.38 B 0.39 B 0.57 B 0.51 B 0.41 B 0.63 J 0.94 J 0.34 B 0.46 B 0.63 0.27 J 0.08 B 0.28 J 0.26 J 0.38 J 0.44 0.46 0.3 J 0.51

Cadmium 0.23 B 0.095 U 0.092 U 0.091 U 0.097 U 0.092 U 0.088 U 0.087 U 0.098 U 0.098 U 0.22 U 0.23 U 0.27 U 0.29 U 0.02 B 0.07 B 0.06 B 0.03 B 0.09 B 0.04 J

Calcium 766 J 2,360 1,370 402 J 293 J 249 J 445 J 15,900 2,990 94 B 94.3 85 50.2 162 129 129 214 216 K 120 286

Chromium 15.7 19.4 13.3 22.8 16.7 14.8 14 11 12.9 16.1 22.2 J 7.6 J 4.4 12.2 6.8 14.6 8.8 13.4 9.4 13.7

Cobalt 3.6 J 5.8 J 3.9 J 1.6 J 4.7 J 5.3 J 7.3 J 3.9 J 4.7 J 4.2 J 9.7 J 4.8 J 0.94 4 3.2 5.4 5.1 5.1 7.1 8.6

Copper 28.1 26.8 14.1 22.9 10.8 9.7 9.8 20.6 11.3 7.3 9.9 8 9.9 17.7 28 36.6 29.7 18.7 39.5 34.8

Cyanide 0.082 J 0.16 J 0.093 J 0.074 U 0.077 U 0.072 U 0.072 U 0.18 J 0.077 U 0.076 U 0.48 U 0.48 U 0.44 U 0.44 U 0.48 U 0.44 U 0.44 U 0.44 U 0.44 U 0.4 U

Iron 11,000 22,300 13,900 35,500 29,000 19,500 18,000 17,300 11,400 16,600 16,100 J 5,800 J 2,540 7,850 4,730 11,100 5,920 13,100 6,890 11,600

Lead 73.6 160 112 12.1 13.5 12.3 11.6 41.8 14.1 10.6 24.3 19.3 15.6 24.6 30.8 40.3 37.8 20.9 41.6 29.5

Magnesium 584 J 743 J 685 J 762 J 882 J 816 J 987 J 2,310 875 J 912 J 466 421 179 678 400 593 543 782 K 514 722

Manganese 134 405 112 34.7 56 111 380 207 142 69.9 232 J 70.6 J 11.3 72.4 37.1 112 120 82.2 447 274

Mercury 0.21 B 0.3 B 1.1 J 0.051 UJ 0.076 B 0.052 UJ 0.055 UJ 0.25 B 0.083 B 0.068 B 0.05 0.05 0.03 0.04 0.06 0.06 0.08 0.04 0.01 J 0.06

Nickel 7.9 J 90.4 6.9 J 5.5 J 7.3 J 7.2 J 9.7 27.7 8.9 J 6.8 J 7.1 6.2 2.5 J 6.2 6.1 6.7 7.9 7.3 5.9 7.3

Potassium 308 J 446 J 357 J 708 J 605 J 600 J 562 J 590 J 560 J 509 J 400 347 316 652 371 502 551 837 K 484 650

Selenium 0.66 U 0.64 U 0.62 U 0.62 U 0.65 U 0.62 U 0.59 U 0.59 U 0.66 U 0.66 U 0.42 0.3 J 0.17 J 0.3 J 0.46 J 0.45 0.37 J 0.36 J 0.32 J 0.4 J

Silver 0.29 U 0.28 U 0.28 U 0.27 U 0.29 U 0.28 U 0.27 U 0.26 U 0.29 U 0.29 U 0.05 J 0.05 J 0.04 J 0.04 J 0.05 J 0.07 J 0.06 J 0.04 J 0.05 J 0.04 J

Sodium 110 B 74.2 B 80.9 B 69.2 B 101 B 89.5 B 105 B 210 B 110 B 85.5 B 38.5 J 21.3 B 39 J 37.2 J 29.4 J 32.7 B 50.2 B 37.9 B 33.1 B 28.3 J

Thallium 0.71 U 0.69 U 0.67 U 0.66 U 0.7 U 0.66 U 0.64 U 0.82 B 0.71 U 0.71 U 0.09 J 0.09 J 0.06 J 0.13 J 0.1 J 0.12 J 0.12 J 0.14 J 0.1 J 0.12 J

Vanadium 32.5 31 25.8 26.7 30.9 26.8 24.2 75.9 19.3 29.9 47.1 41.9 19.8 36.7 29 39.3 32.9 28.9 24.7 26.4

Zinc 129 120 83.6 33.4 28 26.5 35.8 47.3 47.2 25.1 19.2 16.9 6 23.9 18.9 24 21.6 29.2 18.7 25.8

Wet Chemistry

pH (ph) 5.98 5.88 5.76 4.63 4.78 4.84 4.95 8.19 7.53 4.45 NA NA NA NA NA NA NA NA NA NA

Total organic carbon (TOC) (mg/kg) 23,300 30,300 34,700 11,800 8,570 37,400 12,200 120,000 30,400 7,490 NA NA NA NA NA NA NA NA NA NA

Notes:\\orlando\groups\Publications\Projects\ES\Indian_Head_Site_66_RI_ES072011162218ORL\04_Appendices\Appendix E - Raw Analytical Data\[01 IH-CTO_JU04-Site66-SS-2007_2010-RDE_Table_Loaded.xlsx]

B - Analyte not detected above the level reported in blanks #######

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

precise
K - Analyte present, value may be biased high, actual value 

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

be higher

NA - Not analyzed Hillary Ott

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

X - Dioxins only: Estimated Maximum Possible Concentration 

(EMPC)

MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

PH - pH units

UG/KG - Micrograms per kilogram
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Table F-1

Surface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113)

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2,4-Trichlorobenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2-Butanone

2-Hexanone

4-Methyl-2-pentanone

Acetone

Benzene

Bromodichloromethane

Bromoform

Bromomethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Cyclohexane

Dibromochloromethane

Dichlorodifluoromethane (Freon-12)

Ethylbenzene

Isopropylbenzene

Methyl acetate

Methylcyclohexane

Methylene chloride

Methyl-tert-butyl ether (MTBE)

Styrene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane (Freon-11)

Vinyl chloride

Xylene, total

Semivolatile Organic Compounds (UG/KG)

1,1-Biphenyl

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

2-Chlorophenol

2-Methylnaphthalene

2-Methylphenol

2-Nitroaniline

2-Nitrophenol

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 UJ 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 UJ 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 UJ 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 UJ 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 UJ 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 UJ 32 U 12 U 13 U 25 U 19 U 20 U 13 U

29 J 12 U 14 U 14 U 12 UJ 14 U 18 UJ 14 U NA 15 UL 15 U 15 UJ 18 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

15 UJ 12 U 14 U 14 U 12 UJ 14 U 18 UJ 14 U NA 15 UL 15 U 15 UJ 18 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

15 UJ 12 U 14 U 14 U 12 UJ 14 U 18 UJ 14 U NA 15 UL 15 U 15 UJ 18 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

210 J 5.7 B 14 U 8 B 12 B 13 B 62 J 10 B NA 34 J 15 U 15 B 18 U 25 B 12 U 7 B 25 U 48 B 22 B 24 B

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

6 UJ 5 U 5.5 U 5.5 U 5 UJ 5.5 U 7 UJ 5.5 U NA 6 UL 6 U 6 UJ 7 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

1.8 B 2.5 U 2.8 U 1.6 B 1.6 B 2.8 U 2 B 0.9 J NA 2.1 B 1.8 B 1.4 B 1.3 B 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

6 UJ 5 U 5.5 U 5.5 U 5 UJ 5.5 U 7 UJ 5.5 U NA 6 UL 6 U 6 UJ 7 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

6 UJ 5 U 5.5 U 5.5 U 5 UJ 5.5 U 7 UJ 5.5 U NA 6 UL 6 U 6 UJ 7 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

6 UJ 5 U 5.5 U 5.5 U 5 UJ 5.5 U 7 UJ 5.5 U NA 6 UL 6 U 6 UJ 7 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 UJ 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3.6 UJ 3 U 3.3 U 3.3 U 3 UJ 3.3 U 4.2 UJ 3.3 U NA 3.6 UL 3.6 U 3.6 UJ 4.2 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

15 UJ 12 U 14 U 14 U 12 UJ 14 U 18 UJ 14 U NA 15 UL 15 U 15 UJ 18 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 1.2 J 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

14 J 5.1 J 5 J 3.6 J 5.8 J 3.2 J 6.9 J 7 J NA 7.8 J 5.4 J 7.3 J 6 J 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

3 UJ 2.5 U 2.8 U 2.8 U 2.5 UJ 2.8 U 3.5 UJ 2.8 U NA 3 UL 3 U 3 UJ 3.5 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

6 UJ 5 U 5.5 U 5.5 U 5 UJ 5.5 U 7 UJ 5.5 U NA 6 UL 6 U 6 UJ 7 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

6 UJ 5 U 5.5 U 5.5 U 5 UJ 5.5 U 7 UJ 5.5 U NA 6 UL 6 U 6 UJ 7 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

9 UJ 7.5 U 8.2 U 8.2 U 7.5 UJ 8.2 U 10 UJ 8.2 U NA 9 UL 9 U 9 UJ 10 U 32 U 12 U 13 U 25 U 19 U 20 U 13 U

260 U 270 U 260 U 250 U 290 U 270 UL 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

260 U 270 U 260 U 250 U 290 U 270 U 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

52 U 54 U 3.4 J 51 U 59 U 55 U 61 U 2.7 J 50 U NA 57 U 59 U 77 U 1,800 U 1,200 U 1,200 U 1,700 U 4,400 U 45,000 U 1,400 U

10 J 54 U 12 J 51 U 59 U 55 U 61 U 11 J 50 U NA 57 U 59 U 77 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

10 U 11 U 10 U 10 U 12 U 11 U 12 U 5.6 J 9.9 U NA 11 U 12 UJ 15 UJ 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

10 U 11 U 10 U 10 UL 12 UL 11 UL 12 U 10 U 9.9 U NA 11 U 12 UL 15 UL 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

640 U 670 U 650 U 620 U 720 U 680 U 750 U 650 U 610 U NA 700 U 720 U 950 U 1,800 U 1,200 U 1,200 U 1,700 U 4,400 U 45,000 U 1,400 U

10 U 11 U 10 U 10 U 12 U 11 U 12 U 10 U 9.9 U NA 11 U 12 U 15 U 720 U 490 U 460 U 670 U 1,200 U 1,200 U 540 U

45 U 46 U 41 U 51 U 58 U 44 U 58 U 48 U 48 U NA 53 U 51 U 80 U 720 U 490 U 460 U 670 U 1,200 U 1,200 U 540 U

260 U 270 UL 260 UL 250 UL 290 UL 270 UL 300 U 260 U 240 U NA 280 U 290 UL 380 UL 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

52 U 54 U 53 U 51 U 59 U 55 U 61 U 53 U 50 U NA 57 U 59 U 77 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

10 U 11 UL 10 UL 10 U 12 U 11 UL 12 U 10 U 9.9 U NA 11 U 12 UL 15 UL 720 U 130 J 460 U 670 U 710 J 18,000 U 540 U

52 UL 54 U 53 U 51 UL 59 UL 55 U 61 UL 53 UL 50 U NA 57 UL 59 U 77 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

640 U 670 U 650 U 620 U 720 U 680 U 750 U 650 U 610 U NA 700 U 720 U 950 U 1,800 U 1,200 U 1,200 U 1,700 U 4,400 U 45,000 U 1,400 U

260 U 270 U 260 U 250 U 290 U 270 U 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

IS66SS32P0001

09/29/10

IS66DP31

IS66SS310001

09/23/10

IS66DP33

IS66SS330001

09/28/10

IS66DP32

09/28/10

IS66DP34

IS66SS340001

09/28/10

IS66DP35

IS66SS350001

09/29/10

IS66SS320001

09/29/10

IS66SS380001

09/21/10

IS66SS380001-01

09/22/10

IS66DP38IS66DP36

IS66SS360001

09/28/10

IS66DP37

IS66SS370001

IS66DP39

IS66SS390001

09/28/10

IS66DP40

IS66SS400001

09/30/10 04/12/07

IS66DP41

IS66SS410001

09/30/10

IS66SO11

IS66SS110001

04/12/07

IS66SO14

IS66SS140001

04/12/07

IS66SS150001

04/12/07

IS66SO12

IS66SS120001

04/12/07

IS66SO13

IS66SS130001 IS66SS15P0001

04/12/07

IS66SO16

IS66SS160001

04/12/07

IS66SO15
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Table F-1

Surface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name
3- and 4-Methylphenol

3,3'-Dichlorobenzidine

3-Nitroaniline

4,6-Dinitro-2-methylphenol

4-Bromophenyl-phenylether

4-Chloro-3-methylphenol

4-Chloroaniline

4-Chlorophenyl-phenylether

4-Methylphenol

4-Nitroaniline

4-Nitrophenol

Acenaphthene

Acenaphthylene

Acetophenone

Anthracene

Atrazine

Benzaldehyde

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

bis(2-Chloroethoxy)methane

bis(2-Chloroethyl)ether

bis(2-Ethylhexyl)phthalate

Butylbenzylphthalate

Caprolactam

Carbazole

Chrysene

Dibenz(a,h)anthracene

Dibenzofuran

Diethylphthalate

Dimethyl phthalate

Di-n-butylphthalate

Di-n-octylphthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Naphthalene

n-Nitroso-di-n-propylamine

n-Nitrosodiphenylamine

Nitrobenzene

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

IS66SS32P0001

09/29/10

IS66DP31

IS66SS310001

09/23/10

IS66DP33

IS66SS330001

09/28/10

IS66DP32

09/28/10

IS66DP34

IS66SS340001

09/28/10

IS66DP35

IS66SS350001

09/29/10

IS66SS320001

09/29/10

IS66SS380001

09/21/10

IS66SS380001-01

09/22/10

IS66DP38IS66DP36

IS66SS360001

09/28/10

IS66DP37

IS66SS370001

IS66DP39

IS66SS390001

09/28/10

IS66DP40

IS66SS400001

09/30/10 04/12/07

IS66DP41

IS66SS410001

09/30/10

IS66SO11

IS66SS110001

04/12/07

IS66SO14

IS66SS140001

04/12/07

IS66SS150001

04/12/07

IS66SO12

IS66SS120001

04/12/07

IS66SO13

IS66SS130001 IS66SS15P0001

04/12/07

IS66SO16

IS66SS160001

04/12/07

IS66SO15

52 U 54 U 53 U 51 U 59 U 55 U 61 U 53 U 50 U NA 57 U 59 U 77 U NA NA NA NA NA NA NA

10 R 11 UL 10 UL 10 UJ 12 UJ 11 R 12 R 10 R 9.9 U NA 11 R 12 UJ 15 UJ 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

640 U 670 U 650 U 620 U 720 U 680 U 750 U 650 U 610 U NA 700 U 720 U 950 U 1,800 U 1,200 U 1,200 U 1,700 U 4,400 U 45,000 U 1,400 U

160 UL 160 U 160 U 150 U 180 U 160 U 180 UL 160 UL 150 U NA 170 UL 180 U 230 U 1,800 U 1,200 U 1,200 U 1,700 U 4,400 U 45,000 U 1,400 U

260 U 270 U 260 U 250 U 290 U 270 U 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

260 U 270 U 260 U 250 U 290 U 270 U 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

260 U 270 U 260 U 250 U 290 U 270 R 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

260 U 270 U 260 U 250 U 290 U 270 U 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

NA NA NA NA NA NA NA NA NA NA NA NA NA 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

640 U 670 U 650 U 620 U 720 U 680 U 750 U 650 U 610 U NA 700 U 720 U 950 U 1,800 U 1,200 U 1,200 U 1,700 U 4,400 U 45,000 U 1,400 U

52 UJ 54 UJ 53 UJ 51 U 59 U 55 UJ 61 UJ 53 UJ 50 U NA 57 UJ 59 UJ 77 UJ 1,800 U 1,200 U 1,200 U 1,700 U 4,400 U 45,000 U 1,400 U

4 L 11 UL 10 UL 10 UL 12 UL 11 UL 12 UL 10 UL 9.9 U NA 11 UL 2.8 J 3.1 J 720 U 1,100 460 U 670 U 8,500 J 26,000 J 190 J

10 UL 11 UL 10 UL 10 U 7.6 J 11 UL 4.2 L 10 UL 9.9 U NA 11 UL 12 U 4.1 J 720 U 120 J 460 U 670 U 1,800 U 18,000 U 540 U

260 U 270 UL 260 UL 250 UL 290 UL 270 UL 300 U 260 U 240 U NA 280 U 290 UL 380 UL 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

9 J 11 U 2.1 J 10 U 11 J 14 L 3.2 J 1.3 J 1.4 J NA 11 U 3.9 J 21 J 720 U 2,500 460 U 670 U 21,000 J 56,000 J 500 J

10 U 11 U 3.8 B 10 U 12 U 2.6 B 12 U 1.6 J 9.9 U NA 11 U 12 U 15 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

260 UJ 270 UJ 260 UJ 250 UJ 290 UJ 270 UJ 300 UJ 260 UJ 240 UJ NA 280 UJ 290 UJ 380 UJ 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

36 11 U 10 B 10 U 100 46 L 27 5.6 J 10 J NA 5 J 31 220 720 U 9,800 100 J 670 U 69,000 J 170,000 J 1,800

35 11 U 4.2 B 10 U 120 36 B 29 10 U 9.6 J NA 11 U 26 94 720 U 11,000 460 U 670 U 58,000 J 180,000 J 2,000

53 11 U 3.9 B 10 U 180 51 42 6.8 J 19 J NA 6.3 J 37 180 720 U 8,900 110 J 670 U 130,000 J 180,000 J 1,800

17 J 11 U 10 U 10 U 84 24 B 22 J 2.2 J 8 J NA 11 U 15 J 45 720 U 9,500 460 U 670 U 2,500 J 92,000 J 1,100

14 J 11 U 3.4 B 10 U 50 17 B 13 J 10 U 7.2 J NA 11 U 10 J 46 720 U 11,000 460 U 670 U 130,000 J 150,000 J 2,000

260 U 270 UL 260 UL 250 UL 290 UL 270 UL 300 U 260 U 240 U NA 280 U 290 UJ 380 UJ 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

10 U 11 U 10 U 10 U 12 U 11 U 12 U 10 U 9.9 U NA 11 U 12 U 15 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

57 B 70 B 120 B 540 K 290 B 89 B 120 B 170 B 190 B NA 110 B 59 B 82 B 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

260 U 270 U 260 U 250 U 290 U 270 U 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

260 U 270 U 260 U 250 U 290 U 270 UL 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

260 U 270 U 260 U 250 U 290 U 270 U 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 1,900 460 U 670 U 18,000 J 45,000 J 350 J

25 11 U 4.1 B 10 U 98 31 L 20 J 2 J 12 J NA 11 U 15 J 130 720 U 10,000 110 J 670 U 70,000 J 180,000 J 1,900

3.9 J 11 U 10 U 10 U 22 J 8.2 B 7 J 2.4 J 9.9 U NA 11 U 9.5 J 23 J 720 U 1,700 460 U 670 U 9,000 J 44,000 J 580

260 U 270 U 260 U 250 U 290 U 270 U 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 420 J 460 U 670 U 3,000 J 9,200 J 540 U

260 U 270 U 260 U 250 U 290 U 270 U 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

10 U 11 U 2.7 B 10 U 2 J 3.4 B 12 U 2 J 1.7 B NA 11 U 12 U 3.1 J 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

260 U 270 U 260 U 250 U 290 U 270 U 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 490 U 460 U 670 U 540 J 18,000 U 540 U

52 U 54 U 53 U 51 U 59 U 55 U 61 U 53 U 50 U NA 57 U 59 U 77 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

68 11 U 3.8 J 2.9 L 140 L 94 L 39 2.2 J 23 NA 11 U 42 370 720 U 19,000 240 J 670 U 130,000 J 350,000 J 3,300

10 UL 11 UL 10 UL 10 UL 12 UL 11 UL 12 UL 10 UL 9.9 U NA 11 UL 12 U 15 U 720 U 720 460 U 670 U 4,200 J 14,000 J 130 J

10 U 11 U 10 U 10 U 12 U 11 U 12 U 10 U 9.9 U NA 11 U 12 U 15 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

10 U 11 U 10 U 10 U 12 U 11 U 12 U 10 U 9.9 U NA 11 U 12 UJ 15 UJ 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

10 UL 11 U 10 U 10 U 12 U 11 U 12 UL 3.9 L 9.9 U NA 11 UL 12 U 15 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

260 U 270 U 260 U 250 U 290 U 270 U 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

18 J 11 U 10 U 10 U 68 22 B 20 J 2 J 6.6 J NA 11 U 17 J 47 720 U 9,600 460 U 670 U 58,000 J 120,000 J 1,500

260 U 270 U 260 U 250 U 290 U 270 UL 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

10 U 11 U 10 U 10 UL 12 UL 11 UL 12 U 10 U 9.9 U NA 11 U 12 U 15 U 720 U 360 J 460 U 670 U 2,300 J 6,100 J 540 U

10 U 11 U 10 U 10 U 12 U 11 U 12 U 10 U 9.9 U NA 11 U 12 U 15 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

260 U 270 U 260 U 250 U 290 U 270 UL 300 U 260 U 240 U NA 280 U 290 U 380 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

10 U 11 U 10 U 10 U 12 U 11 U 12 UJ 10 U 9.9 U NA 11 UJ 12 U 15 U 620 U 490 U 460 U 620 U 620 U 620 U 540 U

52 U 54 U 53 U 51 U 59 U 55 U 61 U 53 U 50 U NA 57 U 59 UL 77 UL 1,800 U 1,200 U 1,200 U 1,700 U 4,400 U 45,000 U 1,400 U

33 11 U 2.6 J 10 U 55 59 L 16 J 2 J 12 J NA 11 U 19 J 96 720 U 11,000 160 J 670 U 72,000 J 210,000 J 1,800

52 U 54 U 53 U 51 U 59 U 55 U 61 U 53 U 50 U NA 57 U 59 U 77 U 720 U 490 U 460 U 670 U 1,800 U 18,000 U 540 U

42 11 U 4.5 J 2.7 J 180 82 L 31 10 U 22 NA 11 U 44 350 720 U 16,000 190 J 670 U 100,000 J 280,000 J 2,800
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Table F-1

Surface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

Aldrin

alpha-BHC

alpha-Chlordane

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

beta-BHC

delta-BHC

Dieldrin

Endosulfan I

Endosulfan II

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

gamma-BHC (Lindane)

gamma-Chlordane

Heptachlor

Heptachlor epoxide

Methoxychlor

Toxaphene

Dioxin/Furans (PG/G)

1,2,3,4,6,7,8-Heptachlorodibenzofuran

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin

1,2,3,4,7,8,9-Heptachlorodibenzofuran

1,2,3,4,7,8-Hexachlorodibenzofuran

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin

1,2,3,6,7,8-Hexachlorodibenzofuran

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin

1,2,3,7,8,9-Hexachlorodibenzofuran

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin

1,2,3,7,8-Pentachlorodibenzofuran

1,2,3,7,8-Pentachlorodibenzo-p-dioxin

2,3,4,6,7,8-Hexachlorodibenzofuran

2,3,4,7,8-Pentachlorodibenzofuran

2,3,7,8-TCDD (dioxin)

2,3,7,8-Tetrachlorodibenzofuran

Octachlorodibenzofuran

Octachlorodibenzo-p-dioxin

Total heptachlorodibenzofuran

Total heptachlorodibenzo-p-dioxin

Total hexachlorodibenzofuran

Total hexachlorodibenzo-p-dioxin

Total pentachlorodibenzofuran

Total pentachlorodibenzo-p-dioxin

Total tetrachlorodibenzofuran

Total tetrachlorodibenzo-p-dioxin

Toxic Equivalents (Total TEQ)

IS66SS32P0001

09/29/10

IS66DP31

IS66SS310001

09/23/10

IS66DP33

IS66SS330001

09/28/10

IS66DP32

09/28/10

IS66DP34

IS66SS340001

09/28/10

IS66DP35

IS66SS350001

09/29/10

IS66SS320001

09/29/10

IS66SS380001

09/21/10

IS66SS380001-01

09/22/10

IS66DP38IS66DP36

IS66SS360001

09/28/10

IS66DP37

IS66SS370001

IS66DP39

IS66SS390001

09/28/10

IS66DP40

IS66SS400001

09/30/10 04/12/07

IS66DP41

IS66SS410001

09/30/10

IS66SO11

IS66SS110001

04/12/07

IS66SO14

IS66SS140001

04/12/07

IS66SS150001

04/12/07

IS66SO12

IS66SS120001

04/12/07

IS66SO13

IS66SS130001 IS66SS15P0001

04/12/07

IS66SO16

IS66SS160001

04/12/07

IS66SO15

1.6 UL 1.8 UJ 1.7 UJ 1.6 UJ 2.7 J 1.8 UL 2.1 UL 1.7 UL 1.6 UJ NA 1.9 UL 1.1 J 640 1.7 B 6.7 B 1 B 6.7 U 8.5 J 14 J 3.5 B

0.43 L 1.8 UJ 1.7 UJ 0.65 J 4.3 J 0.84 L 9.2 L 1.7 UL 0.22 J NA 1.9 UL 0.97 J 230 2.2 J 9.6 7.9 6.7 U 250 J 210 J 11

0.84 L 1.8 UJ 1.7 UJ 1.6 UJ 4.8 J 0.99 L 2.2 L 1.7 UL 1.6 UJ NA 1.9 UL 2.2 J 460 7.2 U 35 8 J 6.7 U 230 J 260 J 21

0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 0.98 UJ 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 1.4 UJ 3.7 U 2.5 U 2.4 U 3.5 U 5.2 J 12 J 2.8 U

0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 0.98 UJ 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 1.4 UJ 3.7 U 3.2 2.4 U 3.5 U 3 U 3 U 0.77 J

0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 1 J 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 1.4 UJ 2.1 J 2.5 U 0.78 J 3.5 U 3 U 3 U 1.5 J

8.1 U 9.3 U 9 U 8.5 U 9.8 U 9.1 UJ 11 UJ 9 U 8.1 UJ NA 9.6 UJ 10 U 14 U 72 U 49 U 46 U 67 U 59 U 59 U 54 U

8.1 U 9.3 U 9 U 8.5 U 9.8 U 9.1 UJ 11 UJ 9 U 8.1 UJ NA 9.6 UJ 10 U 14 U 150 U 99 U 93 U 140 U 120 U 120 U 110 U

9.5 U 11 U 11 U 10 U 12 U 11 UJ 13 UJ 10 U 9.6 UJ NA 11 UJ 12 U 17 U 72 U 49 U 46 U 67 U 59 U 59 U 54 U

8.1 U 9.3 U 9 U 8.5 U 9.8 U 9.1 UJ 11 UJ 9 U 8.1 UJ NA 9.6 UJ 10 U 14 U 72 U 49 U 46 U 67 U 59 U 59 U 54 U

8.1 U 9.3 U 9 U 8.5 U 9.8 U 9.1 UJ 11 UJ 9 U 8.1 UJ NA 9.6 UJ 10 U 14 U 72 U 49 U 46 U 67 U 59 U 59 U 54 U

8.1 U 9.3 U 9 U 8.5 U 9.8 U 9.1 UJ 11 UJ 9 U 8.1 UJ NA 9.6 UJ 10 U 14 U 72 U 49 U 46 U 67 U 59 U 59 U 54 U

8.1 U 9.3 U 9 U 8.5 U 9.8 U 9.1 UJ 11 UJ 9 U 8.1 UJ NA 9.6 UJ 10 U 14 U 72 U 49 U 46 U 67 U 59 U 59 U 54 U

0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 0.98 UJ 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 1.4 UJ 3.2 J 4.5 J 1.8 J 3.5 U 9.6 J 3 U 2.1 J

0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 0.98 UJ 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 1.4 UJ 3.7 U 2.5 U 2.4 U 3.5 U 3 U 3 U 2.8 U

1.6 UL 1.8 UJ 1.7 UJ 1.6 UJ 0.73 J 1.8 UL 2.1 UL 1.7 UL 1.6 UJ NA 1.9 UL 2 UJ 71 J 7.2 U 2.2 J 0.97 J 6.7 U 5.9 J 40 J 1.8 J

0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 0.98 UJ 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 5.1 J 3.7 U 0.88 J 2.4 U 3.5 U 3.8 J 15 J 2.8 U

1.6 UL 1.8 UJ 1.7 UJ 1.6 UJ 1.9 UJ 1.8 UL 2.1 UL 1.7 UL 1.6 UJ NA 1.9 UL 2 UJ 2.8 UJ 7.2 U 1.9 J 4.6 U 6.7 U 23 J 5.9 U 5.4 U

1.6 UL 1.8 UJ 1.7 UJ 1.6 UJ 1.9 UJ 1.8 UL 2.1 UL 1.7 UL 1.6 UJ NA 1.9 UL 2 UJ 2.8 UJ 7.2 U 4 J 4.6 U 6.7 U 38 J 9.8 J 5.4 U

1.6 UL 1.8 UJ 1.7 UJ 1.6 UJ 1.9 UJ 1.8 UL 2.1 UL 1.7 UL 1.6 UJ NA 1.9 UL 2 UJ 2.8 UJ 7.2 U 1.2 J 4.6 U 6.7 U 5.9 U 5.9 U 5.4 U

1.6 UL 1.8 UJ 1.7 UJ 1.6 UJ 1.9 UJ 1.8 UL 2.1 UL 1.7 UL 1.6 UJ NA 1.9 UL 2 UJ 2.8 UJ 7.2 U 13 1.3 J 6.7 U 52 J 62 J 6.9

1.6 UL 1.8 UJ 1.7 UJ 1.6 UJ 1.9 UJ 1.8 UL 2.1 UL 1.7 UL 1.6 UJ NA 1.9 UL 2 UJ 2.8 UJ 7.2 U 23 1.1 J 6.7 U 78 J 96 J 7.6

0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 0.98 UJ 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 1.4 UJ 3.7 U 2.5 U 2.4 U 3.5 U 3 U 3 U 2.8 U

0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 0.76 J 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 1.4 UJ 3.7 U 9.6 2.4 U 3.5 U 12 J 3 U 0.93 J

0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 0.98 UJ 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 1.4 UJ 3.7 U 2.5 U 2.4 U 3.5 U 3 U 3 U 2.8 U

0.81 UL 0.93 UJ 0.9 UJ 0.85 UJ 0.98 UJ 0.93 UL 1.1 UL 0.9 UL 0.85 UJ NA 0.96 UL 1 UJ 1.4 UJ 3.7 U 2.5 U 2.4 U 3.5 U 3.3 J 5.3 J 2.8 U

8.1 UL 9.3 UJ 9 UJ 8.5 UJ 9.8 UJ 9.3 UL 11 UL 9 UL 8.5 UJ NA 9.6 UL 10 UJ 14 UJ 37 U 60 J 24 U 35 U 230 J 30 U 13 J

15 UL 17 UJ 17 UJ 16 UJ 18 UJ 18 UL 20 UL 17 UL 16 UJ NA 18 UL 19 UJ 27 UJ 370 U 250 U 240 U 350 U 300 U 300 U 280 U

2.17 J 0.0938 B 0.296 B 1.16 J 11.3 1.61 J 4.57 0.142 J 9.55 J NA 0.159 X 5.87 1.1 X NA NA NA NA NA NA NA

21.5 65.1 J 21.5 J 24.8 56 22.8 66.7 35.5 120 J NA 76.8 57.2 55.3 NA NA NA NA NA NA NA

0.149 X 2.71 U 2.51 U 2.15 U 0.759 J 2.77 U 0.332 J 2.41 U 0.704 J NA 2.68 U 0.304 X 2.61 U NA NA NA NA NA NA NA

1.01 J 2.71 U 0.127 J 0.436 J 1.02 J 0.649 J 1.17 J 2.41 U 1.44 J NA 2.68 U 0.801 X 0.178 X NA NA NA NA NA NA NA

0.367 J 0.233 J 2.51 U 0.265 X 0.813 J 0.308 J 0.827 J 2.41 U 1.63 J NA 0.406 J 0.573 X 0.221 X NA NA NA NA NA NA NA

0.386 J 2.71 U 2.51 U 0.216 J 0.751 J 0.26 X 0.499 J 2.41 U 0.649 J NA 2.68 U 0.304 X 2.61 U NA NA NA NA NA NA NA

0.64 J 0.691 J 0.312 J 0.489 J 1.78 J 0.464 X 1.63 J 0.18 X 2.92 J NA 0.694 J 1.46 J 0.857 X NA NA NA NA NA NA NA

2.7 U 2.71 U 2.51 U 2.15 U 2.62 U 2.77 U 2.71 U 2.41 U 2.47 UJ NA 2.68 U 3.23 U 2.61 U NA NA NA NA NA NA NA

0.987 J 0.889 J 0.384 J 0.631 J 1.84 J 0.695 J 1.61 J 2.41 U 3.89 J NA 1.4 J 1.36 J 0.533 X NA NA NA NA NA NA NA

0.419 J 2.71 U 2.51 U 0.147 X 0.286 J 2.77 U 0.402 J 2.41 U 0.382 J NA 2.68 U 3.23 U 2.61 U NA NA NA NA NA NA NA

0.22 X 2.71 U 2.51 U 0.171 J 0.462 J 0.227 J 0.39 J 2.41 U 0.882 J NA 2.68 U 0.341 X 0.15 X NA NA NA NA NA NA NA

0.39 X 2.71 U 2.51 U 0.191 X 0.917 J 0.34 J 0.46 J 2.41 U 0.619 J NA 2.68 U 0.451 J 2.61 U NA NA NA NA NA NA NA

0.459 J 2.71 U 2.51 U 0.266 J 0.393 X 0.341 J 0.439 J 2.41 U 0.347 X NA 2.68 U 0.239 X 2.61 U NA NA NA NA NA NA NA

1.08 U 1.08 U 1 U 0.861 U 1.05 U 1.11 U 1.08 U 0.962 U 0.139 X NA 1.07 U 1.29 U 1.04 U NA NA NA NA NA NA NA

0.834 J 1.08 U 1 U 0.518 J 1.05 U 0.584 J 0.661 X 0.962 UJ 0.438 J NA 1.07 U 0.56 J 1.04 U NA NA NA NA NA NA NA

3.98 B 0.639 J 0.7 J 2.07 J 41 3.06 J 10.2 4.81 U 20.8 NA 0.532 B 17 4.07 J NA NA NA NA NA NA NA

1,170 K 12,500 J 4,340 J 4,310 K 2,350 K 2,360 J 4,410 K 12,400 K 3,350 J NA 16,900 K 3,590 J 2,690 J NA NA NA NA NA NA NA

3.62 2.71 U 2.51 U 2.05 J 36.2 2.44 J 10.3 0.142 J 27.2 NA 2.68 U 17 3.2 NA NA NA NA NA NA NA

55.2 132 43.2 53.4 123 51.6 153 68.2 399 NA 198 139 289 NA NA NA NA NA NA NA

3.73 2.71 U 0.127 J 1.83 J 20.6 2.73 J 7.87 2.41 U 14.5 NA 2.68 U 7.4 0.666 J NA NA NA NA NA NA NA

10.2 10.2 2.51 J 5.54 17.3 5.69 17.5 0.487 J 38.5 NA 17.6 15.3 23.3 NA NA NA NA NA NA NA

5.66 2.71 U 0.312 J 2.62 15.4 3.58 7.06 2.41 U 6.11 NA 2.68 U 2.12 J 0.319 J NA NA NA NA NA NA NA

3.3 0.582 J 2.51 U 1.16 J 1.3 J 1.97 J 3.24 2.41 U 4.14 NA 0.814 J 2.28 J 1.16 J NA NA NA NA NA NA NA

5.27 1.08 U 1 U 2.12 6.2 2.06 3.3 0.962 U 4.27 NA 1.07 U 1.41 1.04 U NA NA NA NA NA NA NA

0.425 J 1.08 U 1 U 0.295 J 0.362 J 0.407 J 0.549 J 0.962 U 0.272 J NA 0.23 J 1.29 U 1.04 U NA NA NA NA NA NA NA

1.42 4.58 1.6 2.08 2.7 1.61 3.26 4.09 4.61 NA 6.09 2.68 1.7 NA NA NA NA NA NA NA
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Table F-1

Surface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name
Explosives (UG/KG)

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

Nitroglycerin

Nitroguanidine

Perchlorate

RDX

Tetryl

Total Metals (MG/KG)

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Cyanide

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Wet Chemistry

pH (ph)

Total organic carbon (TOC) (mg/kg)

Notes:

B - Analyte not detected above the level reported in blanks

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

precise
K - Analyte present, value may be biased high, actual value 

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

be higher

NA - Not analyzed

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

X - Dioxins only: Estimated Maximum Possible Concentration 

(EMPC)

MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

PH - pH units

UG/KG - Micrograms per kilogram

IS66SS32P0001

09/29/10

IS66DP31

IS66SS310001

09/23/10

IS66DP33

IS66SS330001

09/28/10

IS66DP32

09/28/10

IS66DP34

IS66SS340001

09/28/10

IS66DP35

IS66SS350001

09/29/10

IS66SS320001

09/29/10

IS66SS380001

09/21/10

IS66SS380001-01

09/22/10

IS66DP38IS66DP36

IS66SS360001

09/28/10

IS66DP37

IS66SS370001

IS66DP39

IS66SS390001

09/28/10

IS66DP40

IS66SS400001

09/30/10 04/12/07

IS66DP41

IS66SS410001

09/30/10

IS66SO11

IS66SS110001

04/12/07

IS66SO14

IS66SS140001

04/12/07

IS66SS150001

04/12/07

IS66SO12

IS66SS120001

04/12/07

IS66SO13

IS66SS130001 IS66SS15P0001

04/12/07

IS66SO16

IS66SS160001

04/12/07

IS66SO15

45 U 46 U 41 U 51 U 58 U 44 U 58 U 48 U 48 U NA 53 U 51 U 80 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U

45 U 46 U 41 U 51 U 58 U 44 U 58 U 48 U 48 U NA 53 U 51 U 80 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U

45 U 46 U 41 U 51 U 58 U 44 U 58 U 48 U 48 U NA 53 U 51 U 80 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U

45 U 46 U 41 U 51 U 58 U 44 U 58 U 48 U 48 U NA 53 U 51 U 80 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U

45 U 46 U 41 U 51 U 58 U 44 U 58 U 48 U 48 U NA 53 U 51 U 80 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U

45 U 46 U 41 U 51 U 58 U 44 U 58 U 48 U 48 U NA 53 U 51 U 80 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U

45 U 46 U 41 U 51 U 58 U 44 U 58 U 48 U 48 U NA 53 U 51 U 80 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U

45 U 46 U 41 U 51 U 58 U 44 U 58 U 48 U 48 U NA 53 U 51 U 80 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U

45 UL 46 U 41 U 51 U 58 U 44 U 58 U 48 U 48 U NA 53 U 51 U 80 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U

1,900 370 U 330 U 400 U 460 U 350 U 460 U 380 U 380 U NA 420 U 410 U 640 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U

40 U 40 U 38 U 39 U 38 U 39 U 39 U 38 U 40 U NA 40 U 39 U 40 U 170 U 150 U 130 U 190 U 170 U 160 U 150 U

2.6 J 4.3 J 2.7 J 0.46 J 0.47 U 3.2 J 0.44 U 0.57 J 0.7 J NA 1.3 J 0.47 U 0.52 U 11 J 1.5 J 4.2 J 4.1 J 2.4 J 4.6 J 3.2 U

45 U 46 U 41 U 51 U 58 U 44 U 58 U 48 U 48 U NA 53 U 51 U 80 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U

45 U 46 U 41 U 51 U 58 U 44 U 58 U 48 U 48 U NA 53 U 51 U 80 U 1,200 UJ 1,200 UJ 1,200 UJ 1,200 UJ 1,200 UJ 1,200 UJ 1,200 UJ

7,520 14,300 11,200 8,840 13,600 6,290 10,100 10,200 5,550 NA 15,200 12,400 17,600 6,100 4,550 5,060 5,560 7,030 6,800 6,200

0.11 J 0.32 U 0.29 U 0.37 U 0.09 J 0.36 UJ 0.51 U 0.43 U 0.43 U NA 0.4 U 0.42 U 0.46 U 1.6 B 3.2 B 0.41 UJ 0.78 UJ 3.5 B 2.6 B 0.97 B

1.7 2.7 2.4 3.1 14.4 1.2 8.1 1.9 1.8 NA 3.3 3 4.2 1.4 J 5 2.3 J 108 30.5 33.1 9.8

39.5 51.2 49.8 46.3 142 36 66.1 51.9 23.4 NA 47 44.1 82.3 180 126 62.5 64.4 J 200 206 111

0.35 J 0.51 0.48 0.56 1.2 0.26 J 0.62 0.46 0.27 J NA 0.59 0.48 0.66 2.9 0.28 B 0.29 B 1.6 J 1 J 1.1 J 0.32 B

0.27 U 0.19 U 0.17 U 0.22 U 1.1 0.02 B 0.12 B 0.07 B 0.26 U NA 0.12 B 0.25 U 0.05 B 0.4 B 0.5 B 0.055 U 0.15 U 0.21 B 0.23 B 0.59 B

116 102 88.1 211 2,720 220 289 95.1 218 NA 62.4 298 1,380 3,220 4,440 412 J 1,950 2,930 3,050 6,510

8.9 17 14.4 13.8 28.1 7.5 12.3 13.2 10.2 NA 23 16.8 23.1 10.1 11.9 8.2 15.5 18.9 17.8 11.9

3.9 6.9 6.3 11 8.5 5 15.1 5.5 2.9 NA 6 9.6 10.6 17.9 J 3.7 J 4 J 10.3 J 5.6 J 5.3 J 4.5 J

14.8 8.4 7.2 20.7 22.2 7.8 14.2 5.1 8.2 NA 13.7 7.4 11.4 23 31.4 29 33.3 56.9 59.6 19.7

0.4 U 0.44 U 0.44 U 0.4 U 0.44 U 0.44 U 0.48 U 0.4 U 0.4 U NA 0.48 U 0.48 U 0.64 U 0.13 U 0.12 J 0.084 U 0.2 J 0.28 J 0.2 J 0.098 U

6,990 14,800 13,300 10,700 16,000 4,960 10,100 10,300 8,740 NA 17,000 11,100 16,500 5,550 10,900 10,100 31,600 23,400 22,500 13,700

23.4 8.3 8.1 29.6 35.1 12.9 15.4 7.9 18.1 NA 11.4 18.3 18.1 20.8 267 42.6 12.1 305 225 188

552 817 641 634 2,170 477 J 931 864 428 NA 1,670 877 1,350 1,060 J 894 J 398 J 237 B 690 J 732 J 708 J

64.1 54.8 49.4 232 155 209 150 71.5 77.1 NA 42.6 174 322 110 305 152 74.8 521 448 368

0.06 0.02 J 0.02 J 0.06 0.05 0.04 0.05 0.02 J 0.03 NA 0.03 J 0.06 0.04 0.15 B 0.5 J 0.14 B 0.45 B 1.3 J 1.1 J 0.56 J

6.9 10.8 8.5 7.4 20.8 5.9 10 8.8 5 NA 11.2 9.4 11.7 31.9 10.8 J 5.4 J 28.1 24 25.3 7.7 J

447 1,100 789 529 1,130 468 J 710 640 492 NA 1,200 736 1,110 373 J 345 J 359 J 290 J 456 J 462 J 835 J

0.29 J 0.35 0.32 0.56 0.63 0.26 J 0.38 J 0.19 J 0.26 J NA 0.39 J 1.1 0.51 1.1 U 0.76 U 0.8 U 1.7 J 3.4 2.6 0.96 U

0.05 J 0.01 J 0.01 J 0.07 J 0.08 0.04 J 0.08 J 0.02 J 0.07 J NA 0.01 J 0.07 J 0.04 J 0.5 U 0.36 J 0.14 U 0.45 U 0.48 J 0.42 U 0.19 J

31.3 B 36.2 J 22.2 B 23.8 B 204 34.9 J 59.4 J 34.2 B 19.8 B NA 44.4 B 59.5 J 51 J 243 B 114 B 113 B 90 B 165 B 177 B 112 B

0.1 J 0.17 0.12 0.11 J 0.32 0.1 J 0.13 J 0.12 J 0.08 J NA 0.15 J 0.18 0.22 1.2 U 0.82 U 1.4 U 1.1 U 1 U 1 U 1.6 U

25.4 26.8 21.4 33.7 38.2 15.8 23.7 18.9 19.7 NA 31.1 32.7 34.2 19.9 J 27.5 36.5 115 87 89 27.8

19.8 31 26.3 23.7 63.5 18.7 49.2 28.8 24.1 NA 38 28.9 45.3 114 244 16.5 36.9 203 177 373

NA NA NA NA NA NA NA NA NA NA NA NA NA 6.53 6.99 4.37 6.22 5.8 6.05 5.79

NA NA NA NA NA NA NA NA NA NA NA NA NA 70,400 71,200 93,700 202 U 173,000 145,000 82,700
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Table F-1

Surface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113)

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2,4-Trichlorobenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2-Butanone

2-Hexanone

4-Methyl-2-pentanone

Acetone

Benzene

Bromodichloromethane

Bromoform

Bromomethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Cyclohexane

Dibromochloromethane

Dichlorodifluoromethane (Freon-12)

Ethylbenzene

Isopropylbenzene

Methyl acetate

Methylcyclohexane

Methylene chloride

Methyl-tert-butyl ether (MTBE)

Styrene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane (Freon-11)

Vinyl chloride

Xylene, total

Semivolatile Organic Compounds (UG/KG)

1,1-Biphenyl

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

2-Chlorophenol

2-Methylnaphthalene

2-Methylphenol

2-Nitroaniline

2-Nitrophenol

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 69 R 16 UL 15 UL 14 UL 16 UL 16 UL

11 U 10 U 11 U 17 U 18 U 16 UL 15 UL 14 UL 16 UL 16 UL

11 U 10 U 11 U 17 U 18 U 16 UL 15 UL 14 UL 16 UL 16 UL

7 B 10 U 11 U 20 B 380 R 16 UL 15 UL 10 L 17 L 14 L

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 6.5 UL 6 UL 5.5 UL 6.5 UL 6.5 UL

11 U 10 U 11 U 17 U 18 U 1.6 B 1.5 B 1.3 B 1.7 B 1.6 B

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 6.5 UL 6 UL 5.5 UL 6.5 UL 6.5 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 6.5 UL 6 UL 5.5 UL 6.5 UL 6.5 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 6.5 UL 6 UL 5.5 UL 6.5 UL 6.5 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.9 UL 3.6 UL 3.3 UL 3.9 UL 3.9 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 16 UL 15 UL 14 UL 16 UL 16 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 4.8 J 3.1 J 5 J 5.1 J 4.6 J

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 3.2 UL 3 UL 2.8 UL 3.2 UL 3.2 UL

11 U 10 U 11 U 17 U 18 U 6.5 UL 6 UL 5.5 UL 6.5 UL 6.5 UL

11 U 10 U 11 U 17 U 18 U 6.5 UL 6 UL 5.5 UL 6.5 UL 6.5 UL

11 U 10 U 11 U 17 U 18 U 9.8 UL 9 UL 8.2 UL 9.8 UL 9.8 UL

520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

1,300 U 1,000 U 1,000 U 1,400 U 2,000 U 58 U 51 U 54 U 52 U 52 U

520 U 410 U 400 U 540 U 800 U 58 U 5.5 J 54 U 52 U 52 U

520 U 410 U 400 U 540 U 800 U 12 U 10 U 11 U 10 U 10 U

520 U 410 U 400 U 540 U 800 U 12 U 10 U 11 U 10 U 10 U

1,300 U 1,000 U 1,000 U 1,400 U 2,000 U 710 U 630 U 660 U 640 U 640 U

520 U 410 U 400 U 540 U 800 U 12 U 10 U 11 U 10 U 10 U

520 U 410 U 400 U 540 U 800 U 54 U 51 U 49 U 57 U 52 U

520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

520 U 410 U 400 U 540 U 800 U 58 U 51 U 54 U 52 U 52 U

520 U 410 U 400 U 540 U 800 U 12 U 10 U 11 U 10 U 10 U

520 U 410 U 400 U 540 U 800 U 58 U 51 U 54 U 52 U 52 U

1,300 U 1,000 U 1,000 U 1,400 U 2,000 U 710 U 630 U 660 U 640 U 640 U

520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

IS66SO19IS66SO17

IS66SS170001

04/12/07

IS66SS190001

04/12/07

IS66SO21

IS66SS210001

04/12/07

IS66SS420001

09/22/10

IS66SS19P0001

04/12/07

IS66SO20

IS66SS200001

04/12/07

IS66SO45

IS66SS450001

09/22/10

IS66SS42P0001

09/22/10

IS66SO43

IS66SS430001

09/22/10

IS66SO42 IS66SO44

IS66SS440001

09/22/10
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Table F-1

Surface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name
3- and 4-Methylphenol

3,3'-Dichlorobenzidine

3-Nitroaniline

4,6-Dinitro-2-methylphenol

4-Bromophenyl-phenylether

4-Chloro-3-methylphenol

4-Chloroaniline

4-Chlorophenyl-phenylether

4-Methylphenol

4-Nitroaniline

4-Nitrophenol

Acenaphthene

Acenaphthylene

Acetophenone

Anthracene

Atrazine

Benzaldehyde

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

bis(2-Chloroethoxy)methane

bis(2-Chloroethyl)ether

bis(2-Ethylhexyl)phthalate

Butylbenzylphthalate

Caprolactam

Carbazole

Chrysene

Dibenz(a,h)anthracene

Dibenzofuran

Diethylphthalate

Dimethyl phthalate

Di-n-butylphthalate

Di-n-octylphthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Naphthalene

n-Nitroso-di-n-propylamine

n-Nitrosodiphenylamine

Nitrobenzene

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

IS66SO19IS66SO17

IS66SS170001

04/12/07

IS66SS190001

04/12/07

IS66SO21

IS66SS210001

04/12/07

IS66SS420001

09/22/10

IS66SS19P0001

04/12/07

IS66SO20

IS66SS200001

04/12/07

IS66SO45

IS66SS450001

09/22/10

IS66SS42P0001

09/22/10

IS66SO43

IS66SS430001

09/22/10

IS66SO42 IS66SO44

IS66SS440001

09/22/10

NA NA NA NA NA 58 U 51 U 54 U 52 U 52 U

520 U 410 U 400 U 540 U 800 U 12 U 10 U 11 U 10 U 10 U

1,300 U 1,000 U 1,000 U 1,400 U 2,000 U 710 U 630 U 660 U 640 U 640 U

1,300 U 1,000 U 1,000 U 1,400 U 2,000 U 170 U 150 U 160 U 160 U 160 U

520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

520 U 410 U 400 U 540 U 800 U NA NA NA NA NA

1,300 U 1,000 U 1,000 U 1,400 U 2,000 U 710 U 630 U 660 U 640 U 640 U

1,300 U 1,000 U 1,000 U 1,400 U 2,000 U 58 U 51 U 54 U 52 U 52 U

520 U 410 U 110 J 540 U 800 U 12 U 10 U 11 U 10 U 10 U

520 U 410 U 400 U 540 U 340 J 12 U 10 U 11 U 10 U 10 U

520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

520 U 410 U 170 J 540 U 530 J 1.6 J 10 U 11 U 3.4 J 10 U

520 U 410 U 400 U 540 U 800 U 12 U 10 U 11 U 10 U 10 U

520 U 410 U 400 U 540 U 800 U 280 UJ 250 UJ 270 UJ 260 UJ 260 UJ

530 220 J 320 J 350 J 3,100 11 J 6.4 J 4.8 J 32 12 J

540 200 J 1,400 J 440 J 4,400 11 J 7.4 J 6.2 J 29 9.4 J

660 J 320 J 260 J 620 J 7,200 J 24 15 J 11 J 68 18 J

210 J 94 J 390 J 270 J 2,000 8.4 J 2.5 J 11 UJ 19 J 5.6 J

570 310 J 240 J 710 5,100 6.5 J 5.1 J 11 UJ 22 5.8 J

520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

520 U 410 U 400 U 540 U 800 U 12 U 10 U 11 U 10 U 10 U

520 U 410 U 400 U 540 U 800 U 210 B 530 B 290 B 100 B 86 B

520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

520 U 410 U 140 J 540 U 800 U 280 U 250 U 270 U 260 U 260 U

600 260 J 250 J 550 3,100 12 J 8.8 J 6 J 33 12 J

110 J 410 U 400 U 540 U 950 12 U 10 UJ 11 UJ 6.3 J 10 U

520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

520 U 410 U 400 U 540 U 800 U 2.7 B 2 B 1.7 B 1.6 B 1.9 B

520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

520 U 410 U 400 U 540 U 800 U 58 U 51 U 54 U 52 U 52 U

840 330 J 570 740 1,700 20 J 12 J 10 J 42 19 J

520 U 410 U 140 J 540 U 800 U 12 U 10 U 11 U 10 U 10 U

520 U 410 U 400 U 540 U 800 U 12 U 10 U 11 U 10 U 10 U

520 U 410 U 400 U 540 U 800 U 12 U 10 U 11 U 10 U 10 U

520 U 410 U 400 U 540 U 800 U 12 U 10 U 11 U 10 U 10 U

520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

360 J 120 J 560 320 J 2,700 8 J 6.5 J 4.4 J 19 J 5.2 J

520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

520 U 410 U 400 U 540 U 800 U 12 U 10 U 11 U 10 U 10 U

520 U 410 U 400 U 540 U 800 U 12 U 10 U 11 U 10 U 10 U

520 U 410 U 400 U 540 U 800 U 280 U 250 U 270 U 260 U 260 U

520 U 410 U 400 U 540 U 620 U 12 U 10 U 11 U 10 U 10 U

1,300 U 1,000 U 1,000 U 1,400 U 2,000 U 58 U 51 U 54 U 52 U 52 U

290 J 88 J 440 J 270 J 800 U 10 J 5.3 J 4.9 J 16 J 7 J

520 U 410 U 400 U 540 U 800 U 58 U 51 U 54 U 52 U 52 U

860 410 J 950 J 670 3,200 20 J 17 J 12 J 54 23
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Table F-1

Surface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

Aldrin

alpha-BHC

alpha-Chlordane

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

beta-BHC

delta-BHC

Dieldrin

Endosulfan I

Endosulfan II

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

gamma-BHC (Lindane)

gamma-Chlordane

Heptachlor

Heptachlor epoxide

Methoxychlor

Toxaphene

Dioxin/Furans (PG/G)

1,2,3,4,6,7,8-Heptachlorodibenzofuran

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin

1,2,3,4,7,8,9-Heptachlorodibenzofuran

1,2,3,4,7,8-Hexachlorodibenzofuran

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin

1,2,3,6,7,8-Hexachlorodibenzofuran

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin

1,2,3,7,8,9-Hexachlorodibenzofuran

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin

1,2,3,7,8-Pentachlorodibenzofuran

1,2,3,7,8-Pentachlorodibenzo-p-dioxin

2,3,4,6,7,8-Hexachlorodibenzofuran

2,3,4,7,8-Pentachlorodibenzofuran

2,3,7,8-TCDD (dioxin)

2,3,7,8-Tetrachlorodibenzofuran

Octachlorodibenzofuran

Octachlorodibenzo-p-dioxin

Total heptachlorodibenzofuran

Total heptachlorodibenzo-p-dioxin

Total hexachlorodibenzofuran

Total hexachlorodibenzo-p-dioxin

Total pentachlorodibenzofuran

Total pentachlorodibenzo-p-dioxin

Total tetrachlorodibenzofuran

Total tetrachlorodibenzo-p-dioxin

Toxic Equivalents (Total TEQ)

IS66SO19IS66SO17

IS66SS170001

04/12/07

IS66SS190001

04/12/07

IS66SO21

IS66SS210001

04/12/07

IS66SS420001

09/22/10

IS66SS19P0001

04/12/07

IS66SO20

IS66SS200001

04/12/07

IS66SO45

IS66SS450001

09/22/10

IS66SS42P0001

09/22/10

IS66SO43

IS66SS430001

09/22/10

IS66SO42 IS66SO44

IS66SS440001

09/22/10

5.2 U 1.6 B 4.3 B 4.7 B 30 1.9 UJ 1.6 UJ 1.7 UJ 1.8 UJ 1.8 UJ

10 5.5 J 7.4 23 58 1.9 UJ 1.6 UJ 1.7 UJ 1.2 J 1.8 UJ

18 30 J 40 60 16 J 1.9 UJ 1.6 UJ 0.6 J 2.1 J 1.8 UJ

2.7 U 2.1 U 2.1 U 2.8 U 4.1 U 0.99 UJ 0.84 UJ 0.9 UJ 0.93 UJ 0.9 UJ

2.7 U 2.1 U 2.1 U 2.8 U 4.1 U 0.99 UJ 0.84 UJ 0.9 UJ 0.93 UJ 0.9 UJ

2.7 U 0.63 J 0.49 J 0.78 J 4.1 U 0.99 UJ 0.84 UJ 0.9 UJ 0.93 UJ 0.9 UJ

52 U 41 U 40 U 54 U 80 U 9.7 U 9.1 U 9.3 U 9.1 U 8.7 UJ

110 U 84 U 82 U 110 U 160 U 9.7 U 9.1 U 9.3 U 9.1 U 8.7 UJ

52 U 41 U 40 U 54 U 80 U 11 U 11 U 11 U 11 U 10 UJ

52 U 41 U 40 U 54 U 80 U 9.7 U 9.1 U 9.3 U 9.1 U 8.7 UJ

52 U 41 U 40 U 54 U 80 U 9.7 U 9.1 U 9.3 U 9.1 U 8.7 UJ

52 U 41 U 40 U 54 U 80 U 9.7 U 9.1 U 9.3 U 9.1 U 8.7 UJ

52 U 41 U 40 U 54 U 80 U 9.7 U 9.1 U 9.3 U 9.1 U 8.7 UJ

3.1 J 2.1 U 1.4 J 2 J 2.5 J 0.99 UJ 0.84 UJ 0.9 UJ 0.93 UJ 0.9 UJ

2.7 U 2.1 U 2.1 U 2.8 U 4.1 U 0.99 UJ 0.84 UJ 0.9 UJ 0.93 UJ 0.9 UJ

1.2 J 2.4 J 2.8 J 1.2 J 6.3 J 1.9 UJ 1.6 UJ 1.7 UJ 1.8 UJ 1.8 UJ

2.7 U 2.1 U 2.1 U 2.8 U 4.1 U 0.99 UJ 0.84 UJ 0.9 UJ 0.42 J 0.9 UJ

5.2 U 4.1 U 8.3 J 5.4 U 3.9 J 1.9 UJ 1.6 UJ 1.7 UJ 1.8 UJ 1.8 UJ

5.2 U 4.1 U 4 U 5.4 U 6.8 J 1.9 UJ 1.6 UJ 1.7 UJ 1.8 UJ 1.8 UJ

5.2 U 4.1 U 4 U 5.4 U 8 U 1.9 UJ 1.6 UJ 1.7 UJ 1.8 UJ 1.8 UJ

5.2 U 4.1 U 4 U 5.4 U 2 J 1.9 UJ 1.6 UJ 1.7 UJ 1.8 UJ 1.8 UJ

3.4 J 1.8 J 4.7 J 2.3 J 16 1.9 UJ 1.6 UJ 1.7 UJ 1.8 UJ 1.8 UJ

2.7 U 2.1 U 2.1 U 2.8 U 4.1 U 0.99 UJ 0.35 J 0.9 UJ 0.93 UJ 0.9 UJ

1.2 J 2.1 U 2.1 U 2.8 U 4.1 U 0.99 UJ 0.84 UJ 0.9 UJ 0.93 UJ 0.9 UJ

2.7 U 2.1 U 2.1 U 2.8 U 4.1 U 0.99 UJ 0.84 UJ 0.9 UJ 0.93 UJ 0.9 UJ

2.7 U 2.1 U 2.1 U 2.8 U 4.1 U 0.99 UJ 0.84 UJ 0.9 UJ 0.93 UJ 0.9 UJ

27 U 27 23 J 28 U 51 J 9.9 UJ 8.4 UJ 9 UJ 9.3 UJ 9 UJ

270 U 210 U 210 U 280 U 410 U 19 UJ 16 UJ 17 UJ 17 UJ 17 UJ

NA NA NA NA NA 2.17 J 2.52 J 1.62 J 1.93 J 2.06 J

NA NA NA NA NA 33 38.2 37.1 43.7 91.2

NA NA NA NA NA 2.41 U 2.8 U 2.41 U 2.52 U 0.136 X

NA NA NA NA NA 0.774 J 1.02 J 0.646 J 0.61 J 0.96 J

NA NA NA NA NA 0.402 J 0.507 X 0.322 X 0.25 X 0.629 X

NA NA NA NA NA 0.258 X 0.352 J 0.231 X 0.203 J 0.313 X

NA NA NA NA NA 0.691 J 0.986 J 0.617 J 0.709 J 1.24 J

NA NA NA NA NA 2.41 U 0.0983 X 2.41 U 0.0667 J 0.114 X

NA NA NA NA NA 0.795 X 1.15 X 0.796 X 0.551 X 1.47 J

NA NA NA NA NA 0.256 X 0.413 J 0.277 J 2.52 U 0.297 X

NA NA NA NA NA 0.195 J 0.28 J 0.164 X 0.151 X 0.356 J

NA NA NA NA NA 0.378 J 0.612 J 0.113 J 0.311 J 0.221 X

NA NA NA NA NA 0.401 X 0.444 X 0.269 X 0.315 J 0.39 X

NA NA NA NA NA 0.963 U 1.12 U 0.965 U 1.01 U 1.13 U

NA NA NA NA NA 0.357 X 0.453 J 0.965 U 1.01 U 1.13 U

NA NA NA NA NA 3.66 J 4.22 J 2.96 J 3.55 J 3.08 J

NA NA NA NA NA 3,870 J 3,370 J 4,920 J 4,600 J 9,360 J

NA NA NA NA NA 3.93 5.22 2.8 4.68 1.97 J

NA NA NA NA NA 83.7 97.1 93.3 98.5 213

NA NA NA NA NA 3.4 5.29 2.15 J 3.54 4.28

NA NA NA NA NA 12.5 14 10.8 3.96 21.1

NA NA NA NA NA 3.62 3.91 2.83 2.55 4.15

NA NA NA NA NA 2.6 3.63 2.29 J 0.483 J 4.26

NA NA NA NA NA 3.88 5.25 3.58 1.9 6.46

NA NA NA NA NA 1.16 1.08 J 0.733 J 0.356 J 1.48

NA NA NA NA NA 2.2 2.36 2.39 2.35 4.72
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Table F-1

Surface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name
Explosives (UG/KG)

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

Nitroglycerin

Nitroguanidine

Perchlorate

RDX

Tetryl

Total Metals (MG/KG)

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Cyanide

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Wet Chemistry

pH (ph)

Total organic carbon (TOC) (mg/kg)

Notes:

B - Analyte not detected above the level reported in blanks

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

precise
K - Analyte present, value may be biased high, actual value 

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

be higher

NA - Not analyzed

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

X - Dioxins only: Estimated Maximum Possible Concentration 

(EMPC)

MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

PH - pH units

UG/KG - Micrograms per kilogram

IS66SO19IS66SO17

IS66SS170001

04/12/07

IS66SS190001

04/12/07

IS66SO21

IS66SS210001

04/12/07

IS66SS420001

09/22/10

IS66SS19P0001

04/12/07

IS66SO20

IS66SS200001

04/12/07

IS66SO45

IS66SS450001

09/22/10

IS66SS42P0001

09/22/10

IS66SO43

IS66SS430001

09/22/10

IS66SO42 IS66SO44

IS66SS440001

09/22/10

620 U 620 U 620 U 620 U 620 U 54 U 51 U 49 U 57 U 52 U

620 U 620 U 620 U 620 U 620 U 54 U 51 U 49 U 57 U 52 U

620 U 620 U 620 U 620 U 620 U 54 U 51 U 49 U 57 U 52 U

1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 54 U 51 U 49 U 57 U 52 U

1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 54 U 51 U 49 U 57 U 52 U

1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 54 U 51 U 49 U 57 U 52 U

1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 54 U 51 U 49 U 57 U 52 U

1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 54 U 51 U 49 U 57 U 52 U

620 U 620 U 620 U 620 U 620 U 54 U 51 U 49 U 57 U 52 U

4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 430 U 410 U 390 U 460 U 420 U

140 U 140 U 120 U 130 U 200 U 39 U 39 U 40 U 39 U 39 U

3.5 U 2.6 U 2.4 U 1.2 J 1.8 J 0.98 J 0.77 J 0.78 J 2.8 J 2.3 J

620 U 620 U 620 U 620 U 620 U 54 U 51 U 49 U 57 U 52 U

1,200 UJ 1,200 UJ 1,200 UJ 1,200 UJ 1,200 UJ 54 U 51 U 49 U 57 U 52 U

5,660 4,700 4,000 6,290 9,790 10,900 10,800 10,800 10,700 13,600

1.9 B 0.69 B 0.48 UJ 1.4 B 2.5 B 0.4 U 0.4 U 0.32 U 0.36 U 0.42 U

22.2 6.6 6.1 5.5 3.5 J 2.9 2.4 2.8 5.6 2.6

93.6 50.7 43.5 J 73.8 98.1 60.2 55.7 33.6 58.5 64

0.35 B 0.35 B 0.27 B 0.29 B 0.56 B 0.46 0.42 0.33 0.47 0.49

0.3 B 0.1 U 0.091 U 0.12 B 0.24 B 0.17 B 0.03 B 0.07 B 0.15 B 0.23 J

4,410 2,130 J 4,750 J 5,100 6,150 2,260 J 814 J 669 2,280 2,090

10.9 11 8.6 13.9 14 13.7 12 13.4 14.6 18.6

5 J 9.8 J 3.6 J 3.1 J 9.5 J 5.8 J 3.7 J 4 6.3 5.7

32.4 9.7 10.1 27.8 41.5 11 10.3 8.4 12 12.1

0.1 J 0.075 U 0.083 J 0.25 J 0.57 J 0.48 U 0.44 U 0.4 U 0.44 U 0.44 U

10,500 12,700 9,740 12,900 18,500 13,900 14,800 13,700 14,600 17,700

121 27.4 28.4 182 38.7 18.6 J 38 J 14.1 17 13.7

726 J 424 J 549 J 897 J 1,700 J 883 786 705 969 1,080

518 345 263 350 381 217 J 97.2 J 44.3 193 388

0.33 B 0.41 J 0.53 J 22.1 J 1.9 J 0.09 J 0.05 J 0.05 0.07 0.08

9.2 J 6.5 J 6.4 J 10.7 J 15 J 10.2 8.4 8.1 8.6 10.5

434 J 324 J 298 J 651 J 1,140 J 991 998 815 928 1,120

0.85 U 0.68 U 0.61 U 0.83 U 1.3 U 0.42 0.26 J 0.31 J 0.41 0.4 J

0.38 U 0.34 J 0.49 J 0.55 J 0.58 U 0.05 J 0.04 J 0.03 J 0.06 J 0.03 J

149 B 88.3 B 86.2 B 109 B 172 B 36.2 J 27 J 33.5 J 33.8 J 32.8 J

0.92 U 0.73 U 0.66 U 0.89 U 1.4 U 0.12 J 0.1 J 0.13 J 0.11 J 0.15 J

33.9 26.4 24.6 32.4 40 29.6 27 28.2 26.4 31.7

373 35.1 37.4 149 211 35.5 27.6 24 41.9 38.7

5.96 7.62 7.54 6.86 6.11 NA NA NA NA NA

76,100 706 J 25,500 J 47,000 148,000 NA NA NA NA NA
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Table F-2

Subsurface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

1,1,2,2-Tetrachloroethane 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

1,1,2-Trichloroethane 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

1,1-Dichloroethane 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 3 L 3 U 2.5 UL 2.5 UL 2.5 UJ

1,1-Dichloroethene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 1.4 J 2.5 U 1.1 J 2.5 UL 2.8 L 3 U 2.5 UL 2.5 UL 2.5 UJ

1,2,4-Trichlorobenzene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 UL 2.5 UL 2.5 UL 2.5 UJ

1,2-Dibromo-3-chloropropane 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

1,2-Dibromoethane 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

1,2-Dichlorobenzene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

1,2-Dichloroethane 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

1,2-Dichloropropane 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

1,3-Dichlorobenzene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

1,4-Dichlorobenzene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

2-Butanone 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 14 U 15 U 12 U 12 UJ 12 UJ 12 UL 12 UL 15 U 12 UL 12 UL 12 UJ

2-Hexanone 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 14 U 15 U 12 U 12 U 12 UJ 12 UL 12 UL 15 U 12 UL 12 UL 12 UJ

4-Methyl-2-pentanone 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 14 U 15 U 12 U 12 U 12 UJ 12 UL 12 UL 15 U 12 UL 12 UL 12 UJ

Acetone 12 U 12 U 18 UJ 99 B 22 U 19 U 73 B 15 U 15 B 17 B 26 B 9.2 B 11 B 12 U 11 B 9 B 12 UL 8.5 B 8.7 B 12 UL 24 L 12 UJ

Benzene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

Bromodichloromethane 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

Bromoform 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

Bromomethane 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 5.5 U 6 U 5 U 5 U 4.8 UJ 5 UL 5 UL 6 U 5 UL 5 UL 5 UJ

Carbon disulfide 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 1.4 B 1.7 B 1.1 B 2.1 B 1.4 B 1.4 B 1.5 B 1.7 B 1.4 B 1.3 B 1.5 B

Carbon tetrachloride 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

Chlorobenzene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

Chloroethane 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 5.5 U 6 U 5 U 5 U 4.8 UJ 5 UL 5 UL 6 U 5 UL 5 UL 5 UJ

Chloroform 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

Chloromethane 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 5.5 U 6 U 5 U 5 U 4.8 UJ 5 UL 5 UL 6 U 5 UL 5 UL 5 UJ

cis-1,2-Dichloroethene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

cis-1,3-Dichloropropene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

Cyclohexane 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

Dibromochloromethane 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

Dichlorodifluoromethane (Freon-12) 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 5.5 U 6 U 5 U 5 U 4.8 UJ 5 UL 5 UL 6 U 5 UL 5 UL 5 UJ

Ethylbenzene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

Isopropylbenzene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

Methyl acetate 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 3.3 U 3.6 U 3 U 3 U 2.9 UJ 3 UL 3 UL 3.6 UL 3 UL 3 UL 3 UJ

Methylcyclohexane 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 UL 2.5 UL 2.5 UL 2.5 UJ

Methylene chloride 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 14 U 15 U 12 U 12 U 12 UJ 12 UL 12 UL 15 U 12 UL 12 UL 12 UJ

Methyl-tert-butyl ether (MTBE) 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

Styrene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

Tetrachloroethene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 6.7 J 2.1 J 4.8 J 4.6 J 5.6 J 9.8 J 10 J 7 J 6.1 J 2.9 J 5.9 J

Toluene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 13 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

trans-1,2-Dichloroethene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

trans-1,3-Dichloropropene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

Trichloroethene 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 2.8 U 3 U 2.5 U 2.5 U 2.4 UJ 2.5 UL 2.5 UL 3 U 2.5 UL 2.5 UL 2.5 UJ

Trichlorofluoromethane (Freon-11) 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 5.5 U 6 U 5 U 5 U 4.8 UJ 5 UL 5 UL 6 U 5 UL 5 UL 5 UJ

Vinyl chloride 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 5.5 U 6 U 5 U 5 U 4.8 UJ 5 UL 5 UL 6 U 5 UL 5 UL 5 UJ

Xylene, total 12 U 12 U 18 UJ 19 U 22 U 19 U 15 U 15 U 10 U 17 U 11 U 8.2 U 9 U 7.5 U 7.5 U 7.2 UJ 7.4 UL 7.5 UL 9 U 7.5 UL 7.5 UL 7.5 UJ

09/23/10

IS66DP28

IS66SB280607

09/23/10

IS66DP29

IS66SB291617

09/24/10

IS66DP30

IS66SB300910

09/22/10

IS66DP31

IS66SB311415

IS66DP26

IS66SB260708

09/24/10

IS66DP27

IS66SB270910

09/24/10

IS66DP24

IS66SB240708

10/01/10

IS66DP25

IS66SB251011

10/01/10

IS66SB22P1112

10/01/10

IS66DP23

IS66SB231516

10/01/10

IS66DP22IS66DP10

IS66SB101214

04/11/07

IS66SB221112

10/01/1004/12/07

IS66DP06

IS66SB061216

04/11/07

IS66DP07

IS66SB070103

04/12/07

IS66DP08

IS66SB081014

04/11/07

IS66DP09

IS66SB090104IS66SB050812

04/11/07

IS66SB05P0812

04/11/07

IS66DP05

04/11/07

IS66DP01

IS66SB010710

04/11/07

IS66DP02

IS66SB020205

04/11/07

IS66DP03

IS66SB030306

04/11/07

IS66DP04

IS66SB040912
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Table F-2

Subsurface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

09/23/10

IS66DP28

IS66SB280607

09/23/10

IS66DP29

IS66SB291617

09/24/10

IS66DP30

IS66SB300910

09/22/10

IS66DP31

IS66SB311415

IS66DP26

IS66SB260708

09/24/10

IS66DP27

IS66SB270910

09/24/10

IS66DP24

IS66SB240708

10/01/10

IS66DP25

IS66SB251011

10/01/10

IS66SB22P1112

10/01/10

IS66DP23

IS66SB231516

10/01/10

IS66DP22IS66DP10

IS66SB101214

04/11/07

IS66SB221112

10/01/1004/12/07

IS66DP06

IS66SB061216

04/11/07

IS66DP07

IS66SB070103

04/12/07

IS66DP08

IS66SB081014

04/11/07

IS66DP09

IS66SB090104IS66SB050812

04/11/07

IS66SB05P0812

04/11/07

IS66DP05

04/11/07

IS66DP01

IS66SB010710

04/11/07

IS66DP02

IS66SB020205

04/11/07

IS66DP03

IS66SB030306

04/11/07

IS66DP04

IS66SB040912

Semivolatile Organic Compounds (UG/KG)

1,1-Biphenyl 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 310 U 310 UJ 300 U 230 U 290 U 270 U 290 U 260 U 290 U 280 U 300 U

2,2'-Oxybis(1-chloropropane) 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 310 U 310 UJ 300 U 230 U 290 U 270 U 290 U 260 U 290 U 280 U 300 U

2,4,5-Trichlorophenol 1,100 U 1,000 U 1,300 U 1,500 U 1,600 U 1,400 U 1,100 U 1,300 U 1,100 U 1,100 U 1,000 U 63 U 61 U 61 U 2.9 J 59 U 55 U 58 U 52 U 58 U 56 U 62 U

2,4,6-Trichlorophenol 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 63 U 14 J 16 J 13 J 59 U 8.8 J 9.2 J 10 J 58 U 56 U 62 U

2,4-Dichlorophenol 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 12 UJ 14 J 14 J 12 J 12 U 11 U 12 U 5.5 J 12 U 11 U 12 U

2,4-Dimethylphenol 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 12 UL 12 UL 12 UL 9.3 R 12 R 11 U 12 U 10 UL 12 U 11 U 12 U

2,4-Dinitrophenol 1,100 U 1,000 U 1,300 U 1,500 U 1,600 U 1,400 U 1,100 U 1,300 U 1,100 U 1,100 U 1,000 U 770 U 760 UJ 750 U 570 U 730 U 670 U 720 U 650 U 710 U 690 U 760 U

2,4-Dinitrotoluene 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 12 U 12 U 12 U 9.3 U 12 U 11 U 12 U 10 U 12 U 11 U 12 U

2,6-Dinitrotoluene 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 310 U 58 U 60 U 47 U 58 U 45 U 50 U 47 U 52 U 50 U 59 U

2-Chloronaphthalene 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 310 UL 310 UJ 300 UL 230 U 290 U 270 U 290 U 260 UL 290 U 280 U 300 U

2-Chlorophenol 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 63 U 61 U 61 U 46 U 59 U 55 U 58 U 52 U 58 U 56 U 62 U

2-Methylnaphthalene 420 U 410 U 520 U 210 J 650 U 550 U 420 U 210 J 420 U 420 U 410 U 12 UL 3.3 L 12 UL 2.8 L 12 UL 11 U 12 U 10 U 12 U 11 U 12 U

2-Methylphenol 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 63 U 61 U 61 U 46 U 59 U 55 UL 58 UL 52 UL 58 UJ 56 U 62 UL

2-Nitroaniline 1,100 U 1,000 U 1,300 U 1,500 U 1,600 U 1,400 U 1,100 U 1,300 U 1,100 U 1,100 U 1,000 U 770 U 760 UJ 750 U 570 U 730 U 670 U 720 U 650 U 710 U 690 U 760 U

2-Nitrophenol 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 310 U 310 UJ 300 U 230 U 290 U 270 U 290 U 260 U 290 U 280 U 300 U

3- and 4-Methylphenol NA NA NA NA NA NA NA NA NA NA NA 63 U 61 U 61 U 46 U 16 J 55 U 58 U 52 U 58 U 56 U 62 U

3,3'-Dichlorobenzidine 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 12 UJ 12 UJ 12 UJ 9.3 R 12 R 11 R 12 R 10 R 12 R 11 U 12 R

3-Nitroaniline 1,100 U 1,000 U 1,300 U 1,500 U 1,600 U 1,400 U 1,100 U 1,300 U 1,100 U 1,100 U 1,000 U 770 U 760 UJ 750 U 570 U 730 U 670 U 720 U 650 U 710 U 690 U 760 U

4,6-Dinitro-2-methylphenol 1,100 U 1,000 U 1,300 U 1,500 U 1,600 U 1,400 U 1,100 U 1,300 U 1,100 U 1,100 U 1,000 U 190 U 180 U 180 U 140 U 180 U 160 UL 180 UL 160 UL 170 UL 170 U 180 UL

4-Bromophenyl-phenylether 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 310 U 310 UJ 300 U 230 U 290 U 270 U 290 U 260 U 290 U 280 U 300 U

4-Chloro-3-methylphenol 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 310 U 310 UJ 300 U 230 U 290 U 270 U 290 U 260 U 290 U 280 U 300 U

4-Chloroaniline 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 310 U 310 UJ 300 U 230 U 290 U 270 U 290 U 260 U 290 U 280 U 300 U

4-Chlorophenyl-phenylether 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 310 U 310 UJ 300 U 230 U 290 U 270 U 290 U 260 U 290 U 280 U 300 U

4-Methylphenol 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U NA NA NA NA NA NA NA NA NA NA NA

4-Nitroaniline 1,100 U 1,000 U 1,300 U 1,500 U 1,600 U 1,400 U 1,100 U 1,300 U 1,100 U 1,100 U 1,000 U 770 U 760 UJ 750 U 570 U 730 U 670 U 720 U 650 U 710 U 690 U 760 U

4-Nitrophenol 1,100 U 1,000 U 1,300 U 1,500 U 1,600 U 1,400 U 1,100 U 1,300 U 1,100 U 1,100 U 1,000 U 63 UJ 61 UJ 61 UJ 46 UJ 59 UJ 55 UJ 58 UJ 52 UJ 58 UJ 56 U 62 UJ

Acenaphthene 420 U 150 J 520 U 830 650 U 550 U 420 U 1,700 420 U 420 U 410 U 12 U 12 U 12 U 9.3 U 12 U 11 UL 12 UL 10 UL 12 UL 11 U 12 UL

Acenaphthylene 420 U 410 U 520 U 610 U 650 U 550 U 420 U 170 J 420 U 420 U 410 U 12 U 3.7 J 4 J 3.4 J 12 U 11 UL 12 UL 10 UL 12 UL 11 U 12 UL

Acetophenone 420 U 410 U 520 U 610 U 650 U 550 U 420 U 110 J 420 U 420 U 410 U 310 UL 310 UJ 300 UL 230 U 290 U 270 U 290 U 260 UL 290 U 280 U 300 U

Anthracene 420 U 440 520 U 180 J 650 U 110 J 420 U 4,700 J 420 U 420 U 410 U 12 U 12 U 2 J 1.4 J 12 U 11 U 12 U 1.8 J 12 U 1.4 J 12 U

Atrazine 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 12 U 1.5 J 3.6 J 2.2 J 1.5 J 11 U 12 U 2 J 12 U 11 U 12 U

Benzaldehyde 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 310 UJ 310 UJ 300 UJ 230 R 290 R 270 UJ 290 UJ 260 UJ 290 UJ 280 UJ 300 UJ

Benzo(a)anthracene 420 U 1,000 270 J 820 650 U 280 J 420 U 15,000 170 J 420 U 410 U 7.3 J 7.6 J 8.5 J 6.5 B 5.4 B 6.1 J 5.2 J 8.6 J 12 U 5.6 J 8.1 J

Benzo(a)pyrene 420 U 850 320 J 600 J 650 U 200 J 420 U 15,000 110 J 420 U 410 U 12 U 12 U 4.3 J 9.3 U 12 U 5.6 J 5.2 J 7.9 J 12 UJ 5.9 J 12 U

Benzo(b)fluoranthene 420 U 920 470 J 640 650 U 240 J 420 U 15,000 160 J 420 U 410 U 8.4 J 7.4 J 8.1 J 6.3 J 12 U 9.9 J 9.5 J 12 B 12 UJ 9 J 12 U

Benzo(g,h,i)perylene 420 U 340 J 230 J 350 J 650 U 550 U 420 U 11,000 J 420 U 420 U 410 U 5.9 J 12 U 12 U 2.4 J 12 U 11 UJ 12 UJ 2.8 J 12 UJ 11 U 12 U

Benzo(k)fluoranthene 420 U 920 310 J 570 J 650 U 180 J 420 U 13,000 120 J 420 U 410 U 12 U 12 U 12 U 9.3 U 12 U 11 UJ 12 UJ 10 U 12 UJ 11 U 12 U

bis(2-Chloroethoxy)methane 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 310 UL 310 UJ 300 UJ 230 U 290 U 270 U 290 U 260 U 290 U 280 U 300 U

bis(2-Chloroethyl)ether 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 12 U 12 U 12 U 9.3 U 12 U 11 U 12 U 10 U 12 U 11 U 12 U

bis(2-Ethylhexyl)phthalate 420 U 410 U 520 U 170 B 650 U 550 U 420 U 510 U 420 U 98 B 410 U 50 K 78 B 150 K 96 B 190 B 89 B 1,900 B 550 B 100 B 1,100 B 90 B

Butylbenzylphthalate 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 310 U 310 UJ 300 U 230 U 290 U 270 U 290 U 260 U 290 U 280 U 300 U

Caprolactam 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 310 U 310 UJ 300 U 230 U 290 U 270 U 290 U 260 U 290 U 280 U 300 U

Carbazole 420 U 360 J 220 J 610 U 650 U 550 U 420 U 2,900 420 U 420 U 410 U 310 U 310 UJ 300 U 230 U 290 U 270 U 290 U 260 U 290 U 280 U 300 U

Chrysene 420 U 1,200 350 J 850 650 U 290 J 420 U 15,000 190 J 420 U 410 U 12 U 12 U 3.9 J 2.2 J 12 U 11 UJ 12 UJ 2 J 12 U 5.4 J 12 U

Dibenz(a,h)anthracene 420 U 230 J 520 U 150 J 650 U 550 U 420 U 2,600 J 420 U 420 U 410 U 3.9 J 12 U 12 U 9.3 U 12 U 11 UJ 12 UJ 2.4 J 12 UJ 11 U 12 U

Dibenzofuran 420 U 170 J 520 U 410 J 650 U 550 U 420 U 710 420 U 420 U 410 U 310 U 310 UJ 300 U 230 U 290 U 270 U 290 U 260 U 290 U 280 U 300 U

Diethylphthalate 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 310 U 310 UJ 300 U 230 U 290 U 270 U 290 U 260 U 290 U 280 U 300 U

Dimethyl phthalate 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 12 U 2.3 J 2.9 J 2.8 B 2.5 B 11 U 12 U 2.2 J 12 U 1.8 B 12 U

Di-n-butylphthalate 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 310 U 310 UJ 300 U 230 U 290 U 270 U 290 U 260 U 290 U 280 U 300 U

Di-n-octylphthalate 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 63 U 61 U 61 U 46 U 59 U 55 UJ 58 UJ 52 U 58 U 56 U 62 U

Fluoranthene 420 U 2,500 770 1,600 200 J 720 120 J 27,000 340 J 420 U 410 U 12 U 12 U 3.9 J 2.4 J 12 U 11 U 12 U 7.1 K 12 U 11 J 12 U

Fluorene 420 U 280 J 120 J 610 U 650 U 550 U 420 U 1,200 420 U 420 U 410 U 12 U 12 U 12 U 9.3 U 12 U 11 UL 12 UL 10 UL 12 UL 11 U 12 UL

Hexachlorobenzene 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 12 U 12 U 12 U 9.3 U 12 U 11 U 12 U 10 U 12 U 11 U 12 U

Hexachlorobutadiene 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 12 U 12 U 12 U 9.3 U 12 U 11 U 12 U 10 U 12 U 11 U 12 U

Hexachlorocyclopentadiene 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 12 U 12 U 12 U 9.3 U 12 U 11 UL 12 UL 10 UL 12 UL 11 U 12 UL

Hexachloroethane 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 310 U 310 UJ 300 U 230 U 290 U 270 U 290 U 260 U 290 U 280 U 300 U

Indeno(1,2,3-cd)pyrene 420 U 540 290 J 390 J 650 U 130 J 420 U 11,000 J 420 U 420 U 410 U 5.3 J 12 U 12 U 2.2 J 12 U 11 UJ 12 UJ 3.2 J 12 U 4.2 J 12 U

Isophorone 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 310 U 310 UJ 300 U 230 U 290 U 270 U 290 U 260 U 290 U 280 U 300 U

Naphthalene 420 U 110 J 140 J 610 U 650 U 550 U 420 U 630 420 U 420 U 410 U 12 U 12 U 12 U 9.3 UL 12 UL 11 U 12 U 10 U 12 U 11 U 12 U

n-Nitroso-di-n-propylamine 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 12 U 12 U 12 U 9.3 U 12 U 11 U 12 U 10 U 12 U 11 U 12 U

n-Nitrosodiphenylamine 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 310 U 310 UJ 300 U 230 U 290 U 270 U 290 U 260 U 290 U 280 U 300 U

Nitrobenzene 420 U 410 U 520 U 610 U 620 U 550 U 420 U 510 U 420 U 420 U 410 U 12 U 12 U 12 U 9.3 U 12 U 11 U 12 U 10 U 12 U 11 U 12 U

Pentachlorophenol 1,100 U 1,000 U 1,300 U 1,500 U 1,600 U 1,400 U 1,100 U 1,300 U 1,100 U 1,100 U 1,000 U 63 UL 61 UL 61 UL 46 UL 59 UL 55 U 58 U 52 U 58 U 56 U 62 U

Phenanthrene 420 U 1,900 510 J 1,400 650 U 500 J 230 J 17,000 100 J 420 U 410 U 12 U 12 U 3.1 J 2 J 12 U 11 U 12 U 3.4 J 12 U 7.5 J 12 U

Phenol 420 U 410 U 520 U 610 U 650 U 550 U 420 U 510 U 420 U 420 U 410 U 63 U 61 U 61 U 46 U 59 U 55 U 58 U 52 U 58 UJ 56 U 62 U

Pyrene 420 U 1,900 580 1,600 150 J 590 420 U 25,000 300 J 420 U 410 U 12 U 12 U 4.6 J 3.1 J 12 U 11 UJ 12 UJ 6.4 J 12 U 12 J 12 U
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Table F-2

Subsurface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

09/23/10

IS66DP28

IS66SB280607

09/23/10

IS66DP29

IS66SB291617

09/24/10

IS66DP30

IS66SB300910

09/22/10

IS66DP31

IS66SB311415

IS66DP26

IS66SB260708

09/24/10

IS66DP27

IS66SB270910

09/24/10

IS66DP24

IS66SB240708

10/01/10

IS66DP25

IS66SB251011

10/01/10

IS66SB22P1112

10/01/10

IS66DP23

IS66SB231516

10/01/10

IS66DP22IS66DP10

IS66SB101214

04/11/07

IS66SB221112

10/01/1004/12/07

IS66DP06

IS66SB061216

04/11/07

IS66DP07

IS66SB070103

04/12/07

IS66DP08

IS66SB081014

04/11/07

IS66DP09

IS66SB090104IS66SB050812

04/11/07

IS66SB05P0812

04/11/07

IS66DP05

04/11/07

IS66DP01

IS66SB010710

04/11/07

IS66DP02

IS66SB020205

04/11/07

IS66DP03

IS66SB030306

04/11/07

IS66DP04

IS66SB040912

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD 14 18 33 83,000 580 J 50 J 9.6 14 J 1.6 J 4.2 U 57 2.1 UJ 2 UJ 2 UL 1.7 U 1.8 UJ 1.9 UL 1.9 UL 1.7 UL 1.8 UL 1.8 UJ 2 UL

4,4'-DDE 4.2 U 13 5.4 280 J 6.2 J 5.5 U 4.2 U 14 2.6 J 4.2 U 4.1 U 2.1 UJ 2 UJ 2 UL 1.7 U 1.8 UJ 1.9 UL 1.9 UL 1.7 UL 1.8 UL 1.8 UJ 2 UL

4,4'-DDT 4.2 U 24 5.6 B 620 10 2 B 4.2 U 40 J 10 4.2 U 4.1 U 2.1 UJ 2 UJ 2 UL 1.7 U 1.8 UJ 1.9 UL 1.9 UL 1.7 UL 1.8 UL 1.8 UJ 2 UL

Aldrin 2.2 U 2.1 U 2.7 U 160 U 3.3 U 2.8 U 2.2 U 2.6 U 2.2 U 2.2 U 2.1 U 1.1 UJ 1 UJ 1 UL 0.87 U 0.92 UJ 0.96 UL 0.98 UL 0.89 UL 0.93 UL 0.93 UJ 1 UL

alpha-BHC 2.2 U 2.1 U 2.7 U 160 U 3.3 U 2.8 U 2.2 U 4 J 2.2 U 2.2 U 2.1 U 1.1 UJ 1 UJ 1 UL 0.87 U 0.92 UJ 0.96 UL 0.98 UL 0.89 UL 0.93 UL 0.93 UJ 1 UL

alpha-Chlordane 2.2 U 2.1 U 2.7 U 160 U 3.9 1.9 J 2.2 U 2.6 U 2.2 U 2.2 U 2.1 U 1.1 UJ 1 UJ 1 UL 0.87 U 0.92 UJ 0.96 UL 0.98 UL 0.89 UL 0.93 UL 0.93 UJ 1 UL

Aroclor-1016 42 U 41 U 52 U 3,100 U 65 U 55 U 42 U 51 U 42 U 42 U 41 U 11 U 10 U 10 UJ 8.7 U 9.2 U 9.6 UJ 9.8 UJ 8.9 U 9.3 U 9.1 U 10 U

Aroclor-1221 85 U 84 U 110 U 6,200 U 130 U 110 U 86 U 100 U 86 U 86 U 84 U 11 U 10 U 10 UJ 8.7 U 9.2 U 9.6 UJ 9.8 UJ 8.9 U 9.3 U 9.1 U 10 U

Aroclor-1232 42 U 41 U 52 U 3,100 U 65 U 55 U 42 U 51 U 42 U 42 U 41 U 13 U 12 U 12 UJ 10 U 11 U 11 UJ 11 UJ 10 U 11 U 11 U 12 U

Aroclor-1242 42 U 41 U 52 U 3,100 U 65 U 55 U 42 U 51 U 42 U 42 U 41 U 11 U 10 U 10 UJ 8.7 U 9.2 U 9.6 UJ 9.8 UJ 8.9 U 9.3 U 9.1 U 10 U

Aroclor-1248 42 U 41 U 52 U 3,100 U 65 U 55 U 42 U 51 U 42 U 42 U 41 U 11 U 10 U 10 UJ 8.7 U 9.2 U 9.6 UJ 9.8 UJ 8.9 U 9.3 U 9.1 U 10 U

Aroclor-1254 42 U 41 U 52 U 3,100 U 65 U 55 U 42 U 51 U 42 U 42 U 41 U 11 U 10 U 10 UJ 8.7 U 9.2 U 9.6 UJ 9.8 UJ 8.9 U 9.3 U 9.1 U 10 U

Aroclor-1260 42 U 41 U 52 U 3,100 U 65 U 55 U 42 U 51 U 42 U 42 U 41 U 11 U 10 U 10 UJ 8.7 U 9.2 U 9.6 UJ 9.8 UJ 8.9 U 9.3 U 9.1 U 10 U

beta-BHC 2.2 U 2.1 U 0.82 J 160 U 3.3 U 2.8 U 2.2 U 8.5 J 2.2 U 2.2 U 2.1 U 1.1 UJ 1 UJ 1 UL 0.87 U 0.92 UJ 0.96 UL 0.98 UL 0.89 UL 0.93 UL 0.93 UJ 1 UL

delta-BHC 2.2 U 2.1 U 2.7 U 160 U 3.3 U 2.8 U 2.2 U 2.6 U 2.2 U 2.2 U 2.1 U 1.1 UJ 1 UJ 1 UL 0.87 U 0.92 UJ 0.96 UL 0.98 UL 0.89 UL 0.93 UL 0.93 UJ 1 UL

Dieldrin 4.2 U 4.1 U 2 J 310 U 6.5 U 5.5 U 4.2 U 2 J 4.2 U 4.2 U 4.1 U 2.1 UJ 2 UJ 2 UL 1.7 U 1.8 UJ 1.9 UL 1.9 UL 1.7 UL 1.8 UL 1.8 UJ 2 UL

Endosulfan I 2.2 U 2.1 U 2.7 U 160 U 3.3 U 2.8 U 2.2 U 1.3 J 2.2 U 2.2 U 2.1 U 1.1 UJ 1 UJ 1 UL 0.87 U 0.92 UJ 0.96 UL 0.98 UL 0.89 UL 0.93 UL 0.93 UJ 1 UL

Endosulfan II 4.2 U 4.1 U 1.2 J 310 U 6.5 U 5.5 U 4.2 U 1.2 J 4.2 U 4.2 U 4.1 U 2.1 UJ 2 UJ 2 UL 1.7 U 1.8 UJ 1.9 UL 1.9 UL 1.7 UL 1.8 UL 1.8 UJ 2 UL

Endosulfan sulfate 4.2 U 4.1 U 5.2 U 310 U 6.5 U 5.5 U 4.2 U 7.7 J 4.2 U 4.2 U 4.1 U 2.1 UJ 2 UJ 2 UL 1.7 U 1.8 UJ 1.9 UL 1.9 UL 1.7 UL 1.8 UL 1.8 UJ 2 UL

Endrin 4.2 U 0.91 J 5.2 U 310 U 6.5 U 5.5 U 4.2 U 5.1 U 4.2 U 4.2 U 4.1 U 2.1 UJ 2 UJ 2 UL 1.7 U 1.8 UJ 1.9 UL 1.9 UL 1.7 UL 1.8 UL 1.8 UJ 2 UL

Endrin aldehyde 4.2 U 1.8 J 5.2 U 310 U 6.5 U 5.5 U 4.2 U 19 J 4.2 U 4.2 U 4.1 U 2.1 UJ 2 UJ 2 UL 1.7 U 1.8 UJ 1.9 UL 1.9 UL 1.7 UL 1.8 UL 1.8 UJ 2 UL

Endrin ketone 4.2 U 2.4 J 5.2 U 310 U 6.5 U 5.5 U 4.2 U 29 J 4.2 U 4.2 U 4.1 U 2.1 UJ 2 UJ 2 UL 1.7 U 1.8 UJ 1.9 UL 1.9 UL 1.7 UL 1.8 UL 1.8 UJ 2 UL

gamma-BHC (Lindane) 2.2 U 2.1 U 2.7 U 160 U 3.3 U 2.8 U 2.2 U 2.6 U 2.2 U 2.2 U 2.1 U 1.1 UJ 1 UJ 1 UL 0.87 U 0.92 UJ 0.96 UL 0.98 UL 0.89 UL 0.93 UL 0.93 UJ 1 UL

gamma-Chlordane 2.2 U 0.57 J 2.7 U 240 J 0.99 J 0.62 J 2.2 U 14 J 0.5 J 2.2 U 2.1 U 1.1 UJ 1 UJ 1 UL 0.87 U 0.92 UJ 0.96 UL 0.98 UL 0.89 UL 0.93 UL 0.93 UJ 1 UL

Heptachlor 2.2 U 2.1 U 2.7 U 160 U 3.3 U 2.8 U 2.2 U 2.6 U 2.2 U 2.2 U 2.1 U 1.1 UJ 1 UJ 1 UL 0.87 U 0.92 UJ 0.96 UL 0.98 UL 0.89 UL 0.93 UL 0.93 UJ 1 UL

Heptachlor epoxide 2.2 U 2.1 U 0.74 J 210 J 2.8 J 2.8 U 2.2 U 0.83 J 2.2 U 2.2 U 2.1 U 1.1 UJ 1 UJ 1 UL 0.87 U 0.92 UJ 0.96 UL 0.98 UL 0.89 UL 0.93 UL 0.93 UJ 1 UL

Methoxychlor 22 U 21 U 27 U 1,600 U 33 U 28 U 22 U 77 J 8.3 J 22 U 21 U 11 UJ 10 UJ 10 UL 8.7 U 9.2 UJ 9.6 UL 9.8 UL 8.9 UL 9.3 UL 9.3 UJ 10 UL

Toxaphene 220 U 210 U 270 U 16,000 U 330 U 280 U 220 U 260 U 220 U 220 U 210 U 20 UJ 19 UJ 19 UL 16 U 17 UJ 18 UL 18 UL 17 UL 18 UL 17 UJ 19 UL

Dioxin/Furans (PG/G)

1,2,3,4,6,7,8-Heptachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 2.37 U 0.137 J 0.232 J 2.92 U 2.66 U 2.85 U

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 27 17.5 111 22.2 30.3 8.81 148 18.3 37.7 10.5 12

1,2,3,4,7,8,9-Heptachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 2.37 U 2.76 U 2.57 U 2.92 U 2.66 U 2.85 U

1,2,3,4,7,8-Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 2.37 U 2.76 U 0.0983 J 2.92 U 2.66 U 2.85 U

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 0.13 J 0.494 J 0.163 X 0.285 J 0.145 X 2.85 U

1,2,3,6,7,8-Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 2.37 U 2.76 U 2.57 U 2.92 U 2.66 U 2.85 U

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 1.09 J 0.541 J 1.52 J 0.43 J 3.05 U 0.197 J 2.17 J 0.229 X 0.883 X 0.294 X 2.85 U

1,2,3,7,8,9-Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 2.37 U 2.76 U 2.57 U 2.92 U 2.66 U 2.85 U

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 1.24 X 0.599 J 4.72 0.749 J 1.32 J 0.352 X 3.51 X 0.414 J 2.04 J 0.44 J 1.95 J

1,2,3,7,8-Pentachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 2.37 U 2.76 U 2.57 U 2.92 U 2.66 U 2.85 U

1,2,3,7,8-Pentachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 2.37 U 2.76 U 2.57 U 0.304 X 2.66 U 2.85 U

2,3,4,6,7,8-Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 2.37 U 2.76 U 2.57 U 2.92 U 2.66 U 2.85 U

2,3,4,7,8-Pentachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 2.37 U 2.76 U 2.57 U 2.92 U 2.66 U 2.85 U

2,3,7,8-TCDD (dioxin) NA NA NA NA NA NA NA NA NA NA NA 1.3 U 1.16 U 0.854 J 0.899 U 1.22 U 0.947 U 1.11 U 1.03 U 0.766 J 1.06 UJ 1.14 U

2,3,7,8-Tetrachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 1.3 U 1.16 U 1.11 U 0.899 U 1.22 U 0.947 U 1.11 U 1.03 U 1.17 U 1.06 UJ 1.14 U

Octachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 6.51 U 5.82 U 5.54 U 4.49 U 6.1 U 0.512 X 0.841 J 0.606 B 0.506 J 5.32 U 5.7 U

Octachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 248 189 3,960 J 1,250 J 651 386 5,040 J 2,630 K 2,220 J 1,340 J 616 K

Total heptachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 2.37 U 0.137 J 0.312 J 2.92 U 2.66 U 2.85 U

Total heptachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 48.9 35.8 573 86 120 40.2 362 50.6 228 26.8 58.5

Total hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 2.37 U 0.394 J 0.252 J 2.92 U 2.66 U 0.166 J

Total hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 13.3 8.35 328 28 45.8 12.2 64.1 8.24 70.7 4.87 28.9

Total pentachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 3.25 U 2.91 U 2.77 U 2.25 U 3.05 U 2.37 U 0.0896 J 2.57 U 2.92 U 2.66 U 2.85 U

Total pentachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 2.93 J 2.15 J 120 3.09 14 2.37 U 5.25 0.297 J 15.1 0.375 J 2.69 J

Total tetrachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 1.3 U 1.16 U 1.11 U 0.899 U 1.22 U 0.947 U 1.11 U 1.03 U 1.17 U 1.06 U 1.14 U

Total tetrachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 2.91 1.46 118 0.438 J 37.5 0.947 U 1.5 0.165 J 22.4 1.06 U 3.97

Toxic Equivalents (Total TEQ) NA NA NA NA NA NA NA NA NA NA NA 0.577 0.346 3.78 0.715 0.63 0.272 3.61 1.06 2.43 0.595 0.5

Explosives (UG/KG)

1,3,5-Trinitrobenzene 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 56 U 58 U 60 U 47 U 58 U 45 U 50 U 47 U 52 U 50 U 59 U

1,3-Dinitrobenzene 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 56 U 58 U 60 U 47 U 58 U 45 U 50 U 47 U 52 U 50 U 59 U

2,4,6-Trinitrotoluene 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 56 U 58 U 60 U 47 U 58 U 45 U 50 U 47 U 52 U 50 U 59 U

2-Amino-4,6-dinitrotoluene 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 56 U 58 U 60 U 47 U 58 U 45 U 50 U 47 U 52 U 50 U 59 U

2-Nitrotoluene 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 56 U 58 U 60 U 47 U 58 U 45 U 50 U 47 U 52 U 50 U 59 U

3-Nitrotoluene 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 56 U 58 U 60 U 47 U 58 U 45 U 50 U 47 U 52 U 50 U 59 U

4-Amino-2,6-dinitrotoluene 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 56 U 58 U 60 U 47 U 58 U 45 U 50 U 47 U 52 U 50 U 59 U

4-Nitrotoluene 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 56 U 58 U 60 U 47 U 58 U 45 U 50 U 47 U 52 U 50 U 59 U

HMX 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 56 U 58 U 60 U 47 U 58 U 45 U 50 U 47 UL 52 U 50 U 59 UL

Nitroglycerin 4,000 U 4,000 U 4,000 U 4,000 U 4,000 UJ 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 450 U 460 U 480 U 370 U 470 U 360 U 400 U 380 U 420 U 400 U 470 U

Nitroguanidine 120 U 120 U 150 U 140 U 200 U 160 U 120 U 120 U 120 U 130 U 130 U 39 U 40 U 39 U 39 U 41 U 40 U 39 U 40 U 40 U 40 U 39 U

Perchlorate 2.6 U 0.85 J 2.8 U 2.8 J 3.1 U 3.9 U 2.6 U 1.2 J 1 J 1.7 J 0.9 J 0.53 U 0.5 U 0.48 U 0.42 U 0.49 U 0.32 J 0.47 U 1.1 J 0.47 U 230 0.86 J

RDX 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 620 U 56 U 58 U 60 U 47 U 58 U 45 U 50 U 47 U 52 U 50 U 59 U

Tetryl 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 56 U 58 U 60 U 47 U 58 U 45 U 50 U 47 U 52 U 50 U 59 U
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Table F-2

Subsurface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

09/23/10

IS66DP28

IS66SB280607

09/23/10

IS66DP29

IS66SB291617

09/24/10

IS66DP30

IS66SB300910

09/22/10

IS66DP31

IS66SB311415

IS66DP26

IS66SB260708

09/24/10

IS66DP27

IS66SB270910

09/24/10

IS66DP24

IS66SB240708

10/01/10

IS66DP25

IS66SB251011

10/01/10

IS66SB22P1112

10/01/10

IS66DP23

IS66SB231516

10/01/10

IS66DP22IS66DP10

IS66SB101214

04/11/07

IS66SB221112

10/01/1004/12/07

IS66DP06

IS66SB061216

04/11/07

IS66DP07

IS66SB070103

04/12/07

IS66DP08

IS66SB081014

04/11/07

IS66DP09

IS66SB090104IS66SB050812

04/11/07

IS66SB05P0812

04/11/07

IS66DP05

04/11/07

IS66DP01

IS66SB010710

04/11/07

IS66DP02

IS66SB020205

04/11/07

IS66DP03

IS66SB030306

04/11/07

IS66DP04

IS66SB040912

Total Metals (MG/KG)

Aluminum 6,490 7,200 8,780 9,990 6,830 4,930 8,630 10,900 7,090 8,510 9,340 17,600 15,400 13,700 5,860 16,100 12,600 17,200 6,520 11,600 13,100 15,800

Antimony 0.38 UJ 0.37 UJ 0.48 B 0.56 UJ 0.57 UJ 0.5 UJ 0.38 UJ 0.43 UJ 0.38 UJ 0.39 UJ 0.38 UJ 0.82 U 0.36 U 0.84 U 0.34 U 0.28 J 0.4 U 0.41 U 0.42 R 0.17 J 0.45 U 0.87 U

Arsenic 6.5 1.2 J 17.1 6.6 53.2 J 36.6 J 2.3 J 2.7 J 6.1 3 1.1 J 7.2 J 2 J 3.6 3.5 0.76 B 6.2 1.7 1.6 0.48 B 3.3 1.5

Barium 63.4 47.7 J 131 87.8 85.3 126 66 46.3 J 34.5 J 66.8 48 J 63.9 72.7 67.9 45.2 103 50.7 61.9 20.9 88.9 52.2 166

Beryllium 0.79 J 0.98 J 2.3 0.48 B 1.5 J 0.91 J 0.43 B 0.67 B 0.38 B 0.6 B 0.55 B 1.3 0.98 0.77 0.31 J 0.9 J 0.59 0.63 0.22 J 0.82 0.68 1.2

Cadmium 0.05 U 0.072 B 0.55 B 0.074 U 0.21 B 1.6 J 0.051 U 0.057 U 0.051 U 0.051 U 0.05 U 0.48 J 0.22 U 0.18 B 0.2 U 0.57 U 0.05 B 0.1 B 0.25 U 0.42 U 0.27 U 0.52 U

Calcium 311 J 3,710 22,600 2,550 2,000 965 J 858 J 255 J 597 J 1,630 35.3 B 205 246 284 58.5 532 46.5 153 103 459 119 523

Chromium 11.8 17.4 26.2 13.3 16.8 14.4 11 19.1 13.3 16 13.6 26.2 20.6 19.3 11.2 24 18.9 18.5 9.5 19.4 21.9 21.2

Cobalt 5.9 J 4 J 8 J 13.7 J 7.1 J 10.6 J 6 J 12.8 J 4.4 J 6.4 J 5.2 J 9.6 9.3 11.7 2.8 16.6 7 4.8 2.1 10.5 7.7 16.3

Copper 17.2 21.5 40.4 10.6 31 31.5 9.9 12.7 11.1 18.4 12 14.8 11.7 10.3 4.4 14 9.5 12.9 4.9 13.4 13 13.9

Cyanide 0.074 U 0.075 U 0.097 U 0.21 J 0.12 U 0.1 U 0.077 U 0.093 U 0.078 U 0.08 U 0.076 U 0.48 U 0.52 U 0.48 U 0.4 U 0.44 U 0.48 U 0.48 U 0.44 U 0.44 U 0.48 U 0.48 U

Iron 60,000 32,200 28,500 12,500 24,200 J 16,000 J 11,600 28,600 20,200 19,100 13,000 30,500 J 18,700 J 26,100 6,110 31,000 8,290 17,800 6,120 27,700 11,100 21,800

Lead 10.8 31.5 186 37.5 242 J 1,420 J 16 10.3 18.7 11.5 11.3 15.4 J 9.5 J 17.2 5.8 12.3 8.7 10.8 6.1 9.3 11.1 8.6

Magnesium 981 J 668 J 1,350 J 856 J 1,250 J 695 J 689 J 1,210 J 838 J 2,120 1,010 J 1,420 1,180 824 666 2,230 1,170 1,160 566 K 2,070 1,460 2,790

Manganese 64.8 71.9 272 106 79 73.8 139 278 78.4 93.1 24.6 50.5 57.3 105 17.2 53.2 24.4 28.4 24.4 91.4 59.3 81.3

Mercury 0.099 B 0.075 B 0.63 0.11 B 0.32 B 0.41 B 0.1 B 0.11 B 0.082 B 0.086 B 0.066 B 0.03 J 0.03 J 0.02 J 0.01 J 0.02 J 0.03 J 0.006 J 0.02 J 0.01 J 0.02 J 0.004 J

Nickel 10.9 5.3 J 25.4 9.5 J 42.2 J 28.9 J 5.8 J 11.3 J 7.2 J 14.7 7.5 J 15.5 13.6 11.4 3.8 22.7 8 9.5 5.5 22.1 10.2 30.6

Potassium 714 J 552 J 913 J 722 J 552 J 370 J 547 J 680 J 641 J 1,010 J 778 J 1,300 1,300 818 649 1,370 1,080 1,140 720 K 957 1,220 904

Selenium 0.73 U 0.71 U 3 1.1 U 1.6 J 0.96 U 0.74 U 0.82 U 0.74 U 0.75 U 0.73 U 0.58 0.4 0.5 0.28 J 0.65 0.28 J 0.35 J 0.09 J 0.27 J 0.35 J 0.38 J

Silver 0.13 U 0.12 U 0.15 U 0.18 U 0.19 U 0.17 U 0.13 U 0.14 U 0.13 U 0.13 U 0.12 U 0.03 J 0.02 J 0.04 J 0.02 J 0.01 J 0.03 J 0.05 J 0.02 J 0.02 J 0.03 J 0.03 J

Sodium 127 B 83.3 B 293 B 201 B 294 B 243 B 170 B 136 B 155 B 104 B 143 B 90.9 86.2 68 J 71.9 248 109 78.7 J 58.8 J 69.4 J 48.1 J 166

Thallium 1.2 U 1.2 U 1.5 U 1.8 U 1.9 U 1.6 U 1.3 U 1.4 U 1.3 U 1.3 U 1.2 U 0.22 0.18 0.2 0.07 J 0.2 0.14 J 0.22 0.08 J 0.12 J 0.14 J 0.16 J

Vanadium 19 62.2 156 31.5 166 J 73.4 J 21.7 26.2 25.4 22 23 40.2 J 22.8 J 27.5 17.6 30.9 32.4 29.5 15.5 25.7 29.6 28.8

Zinc 35.3 36.2 391 61.5 201 J 429 J 30.7 35 28.8 47.6 27.4 52.4 46.5 44.8 13.1 59.1 31.4 37.8 14 50.7 37.5 63

Wet Chemistry

pH (ph) 5.13 8.12 8.52 8.3 6.67 6.17 7.58 4.97 6.06 6.76 5.18 NA NA NA NA NA NA NA NA NA NA NA

Total organic carbon (TOC) (mg/kg) 5,260 9,850 73,100 134,000 139,000 163,000 37,000 11,800 16,400 6,660 5,710 NA NA NA NA NA NA NA NA NA NA NA

Notes:\\orlando\groups\Publications\Projects\ES\Indian_Head_Site_66_RI_ES072011162218ORL\04_Appendices\Appendix E - Raw Analytical Data\[02 IH-CTO_JU04-Site66-SB-2007_2010-RDE_Table_Loaded.xlsx]

B - Analyte not detected above the level reported in blanks #######

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

precise

K - Analyte present, value may be biased high, actual value 

may be lower

L - Analyte present, value may be biased low, actual value may 

be higher

NA - Not analyzed Hillary Ott

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

X - Dioxins only: Estimated Maximum Possible Concentration 

(EMPC)

MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

PH - pH units

UG/KG - Micrograms per kilogram
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Table F-2

Subsurface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113)

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2,4-Trichlorobenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2-Butanone

2-Hexanone

4-Methyl-2-pentanone

Acetone

Benzene

Bromodichloromethane

Bromoform

Bromomethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Cyclohexane

Dibromochloromethane

Dichlorodifluoromethane (Freon-12)

Ethylbenzene

Isopropylbenzene

Methyl acetate

Methylcyclohexane

Methylene chloride

Methyl-tert-butyl ether (MTBE)

Styrene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane (Freon-11)

Vinyl chloride

Xylene, total

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

12 U 12 U 14 UJ 12 U 12 U 12 UJ 12 U NA 15 U 14 UJ 15 UJ 22 J

12 U 12 U 14 UJ 12 U 12 U 12 UJ 12 U NA 15 U 14 UJ 15 UJ 16 U

12 U 12 U 14 UJ 12 U 12 U 12 UJ 12 U NA 15 U 14 UJ 15 UJ 16 U

12 U 12 U 8.8 B 47 B 12 U 17 B 12 U NA 6.5 J 14 UJ 6.6 B 95 J

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

5 U 5 U 5.5 UJ 5 U 5 U 5 UJ 5 U NA 6 U 5.5 UJ 6 UJ 6.5 U

0.85 B 2.5 U 1.6 B 1.4 B 0.98 B 1.4 B 1.4 B NA 2.2 B 1.5 B 1.2 B 2.3 B

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

5 U 5 U 5.5 UJ 5 U 5 U 5 UJ 5 U NA 6 U 5.5 UJ 6 UJ 6.5 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

5 U 5 U 5.5 UJ 5 U 5 U 5 UJ 5 U NA 6 U 5.5 UJ 6 UJ 6.5 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

5 U 5 U 5.5 UJ 5 U 5 U 5 UJ 5 U NA 6 U 5.5 UJ 6 UJ 6.5 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 9.3

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 22

3 U 3 U 3.3 UJ 3 U 3 U 3 UJ 3 U NA 3.6 U 3.3 UJ 3.6 UJ 3.9 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

12 U 12 U 14 UJ 12 U 12 U 12 UJ 12 U NA 15 U 14 UJ 15 UJ 16 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

6.4 J 4.4 J 6.1 J 6.6 J 7.4 J 4.6 J 4.5 J NA 10 J 5.2 J 5.1 J 9.6 J

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

2.5 U 2.5 U 2.8 UJ 2.5 U 2.5 U 2.5 UJ 2.5 U NA 3 U 2.8 UJ 3 UJ 3.2 U

5 U 5 U 5.5 UJ 5 U 5 U 5 UJ 5 U NA 6 U 5.5 UJ 6 UJ 6.5 U

5 U 5 U 5.5 UJ 5 U 5 U 5 UJ 5 U NA 6 U 5.5 UJ 6 UJ 6.5 U

7.5 U 7.5 U 8.2 UJ 7.5 U 7.5 U 7.4 UJ 7.5 U NA 9 U 8.2 UJ 9 UJ 50

IS66DP40

IS66SB400910

09/30/10

IS66DP41

IS66SB410607

09/30/10

IS66SB381213-01

09/22/10

IS66DP39

IS66SB391213

09/28/10

IS66DP38IS66DP37

IS66SB371314

09/28/10

IS66SB381213

09/21/1009/28/10

IS66DP33

IS66SB331415

09/28/10

IS66DP34

IS66SB340809

09/28/10

IS66DP35

IS66SB351415

09/29/10

IS66DP36

IS66SB360809IS66SB320809

09/29/10

IS66SB32P0809

09/29/10

IS66DP32
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Table F-2

Subsurface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

Semivolatile Organic Compounds (UG/KG)

1,1-Biphenyl

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

2-Chlorophenol

2-Methylnaphthalene

2-Methylphenol

2-Nitroaniline

2-Nitrophenol

3- and 4-Methylphenol

3,3'-Dichlorobenzidine

3-Nitroaniline

4,6-Dinitro-2-methylphenol

4-Bromophenyl-phenylether

4-Chloro-3-methylphenol

4-Chloroaniline

4-Chlorophenyl-phenylether

4-Methylphenol

4-Nitroaniline

4-Nitrophenol

Acenaphthene

Acenaphthylene

Acetophenone

Anthracene

Atrazine

Benzaldehyde

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

bis(2-Chloroethoxy)methane

bis(2-Chloroethyl)ether

bis(2-Ethylhexyl)phthalate

Butylbenzylphthalate

Caprolactam

Carbazole

Chrysene

Dibenz(a,h)anthracene

Dibenzofuran

Diethylphthalate

Dimethyl phthalate

Di-n-butylphthalate

Di-n-octylphthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Naphthalene

n-Nitroso-di-n-propylamine

n-Nitrosodiphenylamine

Nitrobenzene

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

IS66DP40

IS66SB400910

09/30/10

IS66DP41

IS66SB410607

09/30/10

IS66SB381213-01

09/22/10

IS66DP39

IS66SB391213

09/28/10

IS66DP38IS66DP37

IS66SB371314

09/28/10

IS66SB381213

09/21/1009/28/10

IS66DP33

IS66SB331415

09/28/10

IS66DP34

IS66SB340809

09/28/10

IS66DP35

IS66SB351415

09/29/10

IS66DP36

IS66SB360809IS66SB320809

09/29/10

IS66SB32P0809

09/29/10

IS66DP32

290 U 260 U 290 U 280 U 280 UL 270 U 280 U 280 U NA 270 U 330 U 280 U

290 U 260 U 290 U 280 U 280 U 270 U 280 U 280 U NA 270 U 330 U 280 U

58 U 52 U 59 U 56 U 58 U 55 U 57 U 57 U NA 55 U 13 J 57 U

58 U 52 U 59 U 56 U 58 U 55 U 57 U 57 U NA 55 U 7.9 J 57 U

12 U 10 UJ 12 U 2.6 J 12 UJ 11 U 11 U 11 U NA 11 U 8.3 J 11 UJ

12 U 10 U 12 UL 11 UL 12 UL 11 U 11 U 11 U NA 11 UL 13 UL 11 UL

720 U 640 U 730 U 690 U 710 U 670 U 700 U 700 U NA 670 U 810 U 700 U

12 U 10 U 12 U 8.2 J 12 U 11 U 11 U 11 U NA 11 U 13 U 11 U

46 U 42 U 61 U 53 U 50 UL 56 U 54 U 54 U NA 51 U 54 U 62 U

290 UL 260 UL 290 UL 280 UL 280 UL 270 U 280 U 280 U NA 270 UL 330 UL 280 UL

58 U 52 U 59 U 56 U 58 U 55 U 57 U 57 U NA 55 U 66 U 57 U

12 UL 10 UL 12 U 11 U 12 UL 11 U 11 U 11 U NA 11 U 13 UL 100 L

58 U 52 U 59 UL 56 UL 58 U 55 UL 57 UL 57 U NA 55 UL 66 U 57 U

720 U 640 U 730 U 690 U 710 U 670 U 700 U 700 U NA 670 U 810 U 700 U

290 U 260 U 290 U 280 U 280 U 270 U 280 U 280 U NA 270 U 330 U 280 U

58 U 52 U 59 U 56 U 58 U 55 U 57 U 57 U NA 55 U 66 U 14 J

12 UL 10 UL 12 UJ 11 U 12 R 11 R 11 R 11 U NA 11 UJ 13 UJ 11 UJ

720 U 640 U 730 U 690 U 710 U 670 U 700 U 700 U NA 670 U 810 U 700 U

180 U 160 U 180 U 170 U 170 U 160 UL 170 UL 170 U NA 160 U 200 U 170 U

290 U 260 U 290 U 280 U 280 U 270 U 280 U 280 U NA 270 U 330 U 280 U

290 U 260 U 290 U 280 U 280 U 270 U 280 U 280 U NA 270 U 330 U 280 U

290 U 260 U 290 U 280 U 280 UL 270 U 280 U 280 U NA 270 U 330 U 280 U

290 U 260 U 290 U 280 U 280 U 270 U 280 U 280 U NA 270 U 330 U 280 U

NA NA NA NA NA NA NA NA NA NA NA NA

720 U 640 U 730 U 690 U 710 U 670 U 700 U 700 U NA 670 U 810 U 700 U

58 UJ 52 UJ 59 U 56 U 58 UJ 55 UJ 57 UJ 57 U NA 55 U 66 UJ 57 UJ

12 UL 10 UL 12 UL 5.6 L 12 UL 11 UL 11 UL 11 U NA 11 UL 3.6 J 18 J

12 UL 10 UL 12 U 6.6 J 12 UL 11 UL 11 UL 11 U NA 11 U 6.2 J 3.9 J

290 UL 260 UL 290 UL 280 UL 280 UL 270 U 280 U 280 U NA 270 UL 330 UL 280 UL

12 U 10 U 12 U 11 U 12 U 11 U 11 U 11 U NA 11 U 4.7 J 5 J

12 U 10 U 12 U 1.9 J 12 U 11 U 11 U 11 U NA 11 U 4.8 J 11 U

290 UJ 260 UJ 290 UJ 280 UJ 280 UJ 270 UJ 280 UJ 280 UJ NA 270 UJ 330 UJ 280 UJ

12 U 10 U 12 U 11 U 12 U 4.7 J 4.7 J 11 U NA 11 U 7.5 J 30

12 U 6.1 B 12 U 11 U 6.5 B 11 U 11 U 11 U NA 11 U 12 J 28

12 U 10 U 12 U 11 U 12 U 11 U 11 U 11 U NA 11 U 6 J 45

12 U 10 U 12 U 11 U 12 U 11 U 11 U 11 U NA 11 U 5.3 J 20 J

12 U 10 U 12 U 11 U 12 U 11 U 11 U 11 U NA 11 U 4.4 J 13 J

290 UL 260 UL 290 UL 280 UL 280 UL 270 U 280 U 280 U NA 270 UL 330 UJ 280 UJ

12 U 10 U 12 U 11 U 12 U 11 U 11 U 11 U NA 11 U 13 U 11 U

150 B 76 B 650 K 38 B 200 B 51 B 100 B 250 B NA 530 K 140 B 190 B

290 U 260 U 290 U 280 U 280 U 270 U 280 U 280 U NA 270 U 330 U 280 U

290 U 260 U 290 U 280 U 280 U 270 U 280 U 280 U NA 270 U 330 U 280 U

290 U 260 U 290 U 280 U 280 U 270 U 280 U 280 U NA 270 U 330 U 280 U

12 U 10 U 12 U 2 J 12 U 11 U 11 U 11 U NA 11 U 13 U 23 J

12 U 10 U 12 U 11 U 12 U 11 U 11 U 11 U NA 11 U 11 J 11 J

290 U 260 U 290 U 280 U 280 U 270 U 280 U 280 U NA 270 U 330 U 280 U

290 U 260 U 290 U 280 U 280 U 270 U 280 U 280 U NA 270 U 330 U 280 U

12 U 2 B 12 U 3.1 J 2.5 B 11 U 11 U 2.1 B NA 11 U 5.4 J 11 U

290 U 260 U 290 U 280 U 280 U 270 U 280 U 280 U NA 270 U 330 U 280 U

58 U 52 U 59 U 56 U 58 U 55 U 57 U 57 U NA 55 U 96 J 57 U

12 U 10 U 12 UL 2.4 L 12 U 11 U 11 U 11 U NA 11 UL 6.5 J 59

12 UL 10 UL 12 UL 11 UL 12 UL 11 UL 11 UL 11 U NA 11 UL 13 U 9.2 J

12 U 10 U 12 U 11 U 12 U 11 U 11 U 11 U NA 11 U 3.5 J 11 U

12 U 10 UJ 12 U 11 U 12 UJ 11 U 11 U 11 U NA 11 U 13 UJ 11 UJ

12 U 10 U 12 U 11 U 12 U 11 UL 11 UL 11 U NA 11 U 5.3 J 11 U

290 U 260 U 290 U 280 U 280 U 270 U 280 U 280 U NA 270 U 330 U 280 U

12 U 10 U 12 U 11 U 12 U 11 U 11 U 11 U NA 11 U 10 J 21 J

290 U 260 U 290 U 280 U 280 UL 270 U 280 U 280 U NA 270 U 330 U 280 U

12 U 10 U 12 UL 11 UL 12 U 11 U 11 U 11 U NA 11 UL 13 U 1,300

12 U 10 U 12 U 11 U 12 U 11 U 11 U 11 U NA 11 U 13 U 11 U

290 U 260 U 290 U 280 U 280 U 270 U 280 U 280 U NA 270 U 330 U 280 U

12 U 10 U 12 U 11 U 12 U 11 U 11 U 11 U NA 11 U 13 U 11 U

58 U 52 U 59 U 56 U 58 U 55 U 57 U 57 U NA 55 U 66 UL 57 UL

12 U 10 U 12 U 11 U 12 U 11 U 11 U 7.7 J NA 11 U 6.9 J 27

58 U 52 U 59 U 56 U 58 U 55 U 57 U 57 U NA 55 U 8.6 J 57 U

12 U 10 U 12 U 11 U 12 U 11 U 11 U 3.4 J NA 11 U 8.5 J 54
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Table F-2

Subsurface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

Aldrin

alpha-BHC

alpha-Chlordane

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

beta-BHC

delta-BHC

Dieldrin

Endosulfan I

Endosulfan II

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

gamma-BHC (Lindane)

gamma-Chlordane

Heptachlor

Heptachlor epoxide

Methoxychlor

Toxaphene

Dioxin/Furans (PG/G)

1,2,3,4,6,7,8-Heptachlorodibenzofuran

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin

1,2,3,4,7,8,9-Heptachlorodibenzofuran

1,2,3,4,7,8-Hexachlorodibenzofuran

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin

1,2,3,6,7,8-Hexachlorodibenzofuran

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin

1,2,3,7,8,9-Hexachlorodibenzofuran

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin

1,2,3,7,8-Pentachlorodibenzofuran

1,2,3,7,8-Pentachlorodibenzo-p-dioxin

2,3,4,6,7,8-Hexachlorodibenzofuran

2,3,4,7,8-Pentachlorodibenzofuran

2,3,7,8-TCDD (dioxin)

2,3,7,8-Tetrachlorodibenzofuran

Octachlorodibenzofuran

Octachlorodibenzo-p-dioxin

Total heptachlorodibenzofuran

Total heptachlorodibenzo-p-dioxin

Total hexachlorodibenzofuran

Total hexachlorodibenzo-p-dioxin

Total pentachlorodibenzofuran

Total pentachlorodibenzo-p-dioxin

Total tetrachlorodibenzofuran

Total tetrachlorodibenzo-p-dioxin

Toxic Equivalents (Total TEQ)

Explosives (UG/KG)

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

Nitroglycerin

Nitroguanidine

Perchlorate

RDX

Tetryl

IS66DP40

IS66SB400910

09/30/10

IS66DP41

IS66SB410607

09/30/10

IS66SB381213-01

09/22/10

IS66DP39

IS66SB391213

09/28/10

IS66DP38IS66DP37

IS66SB371314

09/28/10

IS66SB381213

09/21/1009/28/10

IS66DP33

IS66SB331415

09/28/10

IS66DP34

IS66SB340809

09/28/10

IS66DP35

IS66SB351415

09/29/10

IS66DP36

IS66SB360809IS66SB320809

09/29/10

IS66SB32P0809

09/29/10

IS66DP32

1.9 UJ 1.8 UJ 2 UJ 0.68 J 2 UJ 1.8 UL 1.9 UL 1.8 UJ NA 1.7 UJ 2.1 UJ 120

1.9 UJ 1.8 UJ 2 UJ 2 UJ 2 UJ 1.8 UL 1.9 UL 1.8 UJ NA 1.7 UJ 2.1 UJ 180

1.9 UJ 1.8 UJ 2 UJ 2 UJ 2 UJ 1.8 UL 1.9 UL 1.8 UJ NA 1.7 UJ 2.1 UJ 5.7 J

0.96 UJ 0.94 UJ 1 UJ 1 UJ 1 UJ 0.9 UL 1 UL 0.96 UJ NA 0.89 UJ 1.1 UJ 1.1 UJ

0.96 UJ 0.94 UJ 1 UJ 1 UJ 1 UJ 0.9 UL 1 UL 0.96 UJ NA 0.89 UJ 1.1 UJ 1.1 UJ

0.96 UJ 0.94 UJ 1 UJ 1 UJ 1 UJ 0.9 UL 1 UL 0.96 UJ NA 0.89 UJ 1.1 UJ 1.1 UJ

9.6 U 9.4 U 10 U 10 U 10 U 9 U 10 U 9.9 U NA 9.3 UJ 11 U 11 U

9.6 U 9.4 U 10 U 10 U 10 U 9 U 10 U 9.9 U NA 9.3 UJ 11 U 11 U

11 U 11 U 12 U 12 U 12 U 11 U 12 U 12 U NA 11 UJ 13 U 13 U

9.6 U 9.4 U 10 U 10 U 10 U 9 U 10 U 9.9 U NA 9.3 UJ 11 U 11 U

9.6 U 9.4 U 10 U 10 U 10 U 9 U 10 U 9.9 U NA 9.3 UJ 11 U 11 U

9.6 U 9.4 U 10 U 10 U 10 U 9 U 10 U 9.9 U NA 9.3 UJ 11 U 11 U

9.6 U 9.4 U 10 U 10 U 10 U 9 U 10 U 9.9 U NA 9.3 UJ 11 U 11 U

0.96 UJ 0.94 UJ 1 UJ 1 UJ 1 UJ 0.9 UL 1 UL 0.96 UJ NA 0.89 UJ 1.1 UJ 1.1 UJ

0.96 UJ 0.94 UJ 1 UJ 1 UJ 1 UJ 0.9 UL 1 UL 0.96 UJ NA 0.89 UJ 1.1 UJ 1.1 UJ

1.9 UJ 1.8 UJ 2 UJ 2 UJ 2 UJ 1.8 UL 1.9 UL 1.8 UJ NA 1.7 UJ 2.1 UJ 27 J

0.96 UJ 0.94 UJ 1 UJ 1 UJ 1 UJ 0.9 UL 1 UL 0.96 UJ NA 0.89 UJ 1.1 UJ 1.5 J

1.9 UJ 1.8 UJ 2 UJ 2 UJ 2 UJ 1.8 UL 1.9 UL 1.8 UJ NA 1.7 UJ 2.1 UJ 2.1 UJ

1.9 UJ 1.8 UJ 2 UJ 2 UJ 2 UJ 1.8 UL 1.9 UL 1.8 UJ NA 1.7 UJ 2.1 UJ 2.1 UJ

1.9 UJ 1.8 UJ 2 UJ 2 UJ 2 UJ 1.8 UL 1.9 UL 1.8 UJ NA 1.7 UJ 2.1 UJ 2.1 UJ

1.9 UJ 1.8 UJ 2 UJ 2 UJ 2 UJ 1.8 UL 1.9 UL 1.8 UJ NA 1.7 UJ 2.1 UJ 2.1 UJ

1.9 UJ 1.8 UJ 2 UJ 2 UJ 2 UJ 1.8 UL 1.9 UL 1.8 UJ NA 1.7 UJ 2.1 UJ 2.1 UJ

0.96 UJ 0.94 UJ 1 UJ 1 UJ 1 UJ 0.9 UL 1 UL 0.96 UJ NA 0.89 UJ 1.1 UJ 1.1 UJ

0.96 UJ 0.94 UJ 1 UJ 1 UJ 1 UJ 0.9 UL 1 UL 0.96 UJ NA 0.89 UJ 1.1 UJ 1.1 UJ

0.96 UJ 0.94 UJ 1 UJ 1 UJ 1 UJ 0.9 UL 1 UL 0.96 UJ NA 0.89 UJ 1.1 UJ 1.1 UJ

0.96 UJ 0.94 UJ 1 UJ 1 UJ 1 UJ 0.9 UL 1 UL 0.96 UJ NA 0.89 UJ 1.1 UJ 1.1 UJ

9.6 UJ 9.4 UJ 10 UJ 10 UJ 10 UJ 9 UL 10 UL 9.6 UJ NA 8.9 UJ 11 UJ 11 UJ

18 UJ 18 UJ 19 UJ 19 UJ 19 UJ 17 UL 19 UL 18 UJ NA 17 UJ 20 UJ 21 UJ

2.74 U 3.06 U 3.21 U 0.188 J 2.78 U 3.03 U 2.67 U 2.75 U NA 2.72 U 3.02 U 1.67 J

12.8 J 19 J 7.44 65 56.5 K 17.2 4.85 73.6 NA 4.58 4.03 29.5

2.74 U 3.06 U 3.21 U 3.11 U 2.78 U 3.03 U 2.67 U 2.75 U NA 2.72 U 3.02 U 3.28 U

2.74 U 3.06 U 3.21 U 3.11 U 2.78 U 3.03 U 2.67 U 2.75 U NA 2.72 U 3.02 U 0.24 J

2.74 U 3.06 U 3.21 U 0.503 J 2.78 U 3.03 U 2.67 U 0.584 J NA 2.72 U 3.02 U 0.325 X

2.74 U 3.06 U 3.21 U 3.11 U 2.78 U 3.03 U 2.67 U 2.75 U NA 2.72 U 3.02 U 3.28 U

0.218 J 0.319 J 3.21 U 0.888 J 0.567 X 0.366 J 2.67 U 1.12 J NA 2.72 U 3.02 U 0.618 J

2.74 U 3.06 U 3.21 U 3.11 U 2.78 U 3.03 U 2.67 U 2.75 U NA 2.72 U 3.02 U 3.28 U

0.566 J 0.623 J 3.21 U 0.938 X 1.3 J 1.27 J 2.67 U 1.63 J NA 2.72 U 0.136 X 0.487 X

2.74 U 3.06 U 3.21 U 3.11 U 2.78 U 3.03 U 2.67 U 2.75 U NA 2.72 U 3.02 U 3.28 U

2.74 U 3.06 U 3.21 U 0.328 J 2.78 U 3.03 U 2.67 U 0.15 X NA 2.72 U 3.02 U 0.182 X

2.74 U 3.06 U 3.21 U 3.11 U 2.78 U 3.03 U 2.67 U 2.75 U NA 2.72 U 3.02 U 3.28 U

2.74 U 3.06 U 3.21 U 3.11 U 2.78 U 3.03 U 2.67 U 2.75 U NA 2.72 U 3.02 U 3.28 U

1.1 U 1.23 U 1.29 U 1.24 U 1.11 U 1.21 U 1.07 U 0.354 X NA 1.09 U 1.21 U 1.31 U

1.1 U 1.23 U 1.29 U 1.24 U 1.11 U 1.21 U 1.07 U 1.1 U NA 1.09 U 1.21 U 0.381 J

5.48 U 6.13 U 6.43 U 0.371 B 0.261 X 6.05 U 5.34 U 5.51 U NA 5.44 U 6.05 U 5.23 J

632 J 1,200 J 543 K 13,300 K 2,590 J 471 K 275 K 3,470 J NA 286 K 189 1,760 J

2.74 U 3.06 U 3.21 U 0.188 J 2.78 U 3.03 U 2.67 U 2.75 U NA 2.72 U 3.02 U 5.29

49.2 69.7 41.2 142 228 79.4 31.3 400 NA 20 13.8 67.8

2.74 U 3.06 U 3.21 U 3.11 U 2.78 U 3.03 U 2.67 U 0.0917 J NA 2.72 U 3.02 U 1.41 J

11.6 17.2 14.8 16 107 27.8 15.2 144 NA 5.34 4.44 7.91

2.74 U 3.06 U 3.21 U 3.11 U 2.78 U 3.03 U 2.67 U 2.75 U NA 2.72 U 3.02 U 2.91 J

0.526 J 0.949 J 2.48 J 0.558 J 24 4.54 4.16 32.6 NA 2.72 U 0.738 J 0.885 J

1.1 U 1.23 U 1.29 U 1.24 U 1.11 U 1.21 U 0.505 J 1.1 U NA 1.09 U 0.178 J 0.883 J

1.1 U 1.23 U 3.53 1.24 U 17.4 4.32 8.82 26.1 NA 1.09 U 0.283 J 1.31 U

0.396 0.644 0.237 5.2 1.53 0.477 0.131 2.61 NA 0.132 0.111 1.23

46 U 42 U 61 U 53 U 50 U 56 U 54 U 54 U NA 51 U 54 U 62 U

46 U 42 U 61 U 53 U 50 U 56 U 54 U 54 U NA 51 U 54 U 62 U

46 U 42 U 61 U 53 U 50 U 56 U 54 U 54 U NA 51 U 54 U 62 U

46 U 42 U 61 U 53 U 50 UL 56 U 54 U 54 U NA 51 U 54 U 62 U

46 U 42 U 61 U 53 U 50 UL 56 U 54 U 54 U NA 51 U 54 U 62 U

46 U 42 U 61 U 53 U 50 U 56 U 54 U 54 U NA 51 U 54 U 62 U

46 U 42 U 61 U 53 U 50 UL 56 U 54 U 54 U NA 51 U 54 U 62 U

46 U 42 U 61 U 53 U 50 U 56 U 54 U 54 U NA 51 U 54 U 62 U

46 U 42 U 61 U 53 U 50 U 56 U 54 U 54 U NA 51 U 54 U 62 U

370 U 340 U 490 U 420 U 400 U 440 U 440 U 430 U NA 400 U 430 U 490 U

36 U 39 U 38 U 40 U 40 U 36 U 39 U 39 U NA 38 U 40 U 40 U

2.6 J 5.7 J 1 J 0.46 U 0.48 U 0.44 U 0.47 U 1.1 J NA 0.29 J 0.49 U 0.51 U

46 U 42 U 61 U 53 U 50 U 56 U 54 U 54 U NA 51 U 54 U 62 U

46 U 42 U 61 U 53 U 50 U 56 U 54 U 54 U NA 51 U 54 U 62 U
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Table F-2

Subsurface Soil Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

Total Metals (MG/KG)

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Cyanide

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Wet Chemistry

pH (ph)

Total organic carbon (TOC) (mg/kg)

Notes:

B - Analyte not detected above the level reported in blanks

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

precise

K - Analyte present, value may be biased high, actual value 

may be lower

L - Analyte present, value may be biased low, actual value may 

be higher

NA - Not analyzed

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

X - Dioxins only: Estimated Maximum Possible Concentration 

(EMPC)

MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

PH - pH units

UG/KG - Micrograms per kilogram

IS66DP40

IS66SB400910

09/30/10

IS66DP41

IS66SB410607

09/30/10

IS66SB381213-01

09/22/10

IS66DP39

IS66SB391213

09/28/10

IS66DP38IS66DP37

IS66SB371314

09/28/10

IS66SB381213

09/21/1009/28/10

IS66DP33

IS66SB331415

09/28/10

IS66DP34

IS66SB340809

09/28/10

IS66DP35

IS66SB351415

09/29/10

IS66DP36

IS66SB360809IS66SB320809

09/29/10

IS66SB32P0809

09/29/10

IS66DP32

9,360 9,270 11,500 14,600 14,600 11,300 13,200 11,400 NA 5,860 10,100 10,700

2.1 U 0.39 U 0.79 U 0.43 U 0.52 R 0.48 U 0.89 U 0.43 U NA 0.34 U 0.39 U 0.33 U

14 9.2 1 B 5.6 1.8 0.28 B 1.2 5.8 NA 0.88 B 0.52 B 5

34.9 36.1 82.4 40 130 87.6 101 104 NA 40.5 35.2 98.3

1.2 0.66 0.79 0.41 J 1.1 0.58 0.88 1 NA 0.5 0.41 0.66

1.2 U 0.23 U 0.47 U 0.26 U 0.31 U 0.06 B 0.54 U 0.05 B NA 0.2 U 0.23 U 0.23 J

36.6 39.8 467 168 438 320 633 684 NA 310 118 2,210

56 J 21.6 J 17.8 19.6 21.3 16.7 21.5 20.2 NA 8.5 14 13.6

4.2 4.8 12.4 4 8.5 9.3 7.1 16.4 NA 7.3 5.1 8.7

25.8 11.6 9.6 7.7 12.8 10.8 12 15.1 NA 4.4 5.8 22.4

0.48 U 0.44 U 0.48 U 0.44 U 0.44 UL 0.44 U 0.44 U 0.44 U NA 0.4 U 0.52 U 0.52 U

73,400 J 19,200 J 20,100 20,500 23,800 10,500 22,600 15,300 NA 16,700 14,000 11,000

18.8 J 10 J 7.8 7.8 11 5.3 9.2 5.7 NA 4.3 5.6 38.2

867 971 1,940 1,020 1,510 J 1,560 2,050 1,860 NA 946 1,200 766

41.4 64.3 131 70.7 43.7 43.7 65.9 37.1 NA 224 28.6 171

0.018 U 0.017 U 0.02 J 0.009 J 0.019 U 0.008 J 0.07 0.01 J NA 0.01 J 0.023 U 0.04 J

6 J 7.2 18.8 9.1 17 17.1 21.1 31.6 NA 10.4 10.6 12.3

764 827 928 1,060 934 J 1,080 1,190 575 NA 706 895 657

1.3 0.54 0.24 J 0.35 J 0.5 J 0.18 J 0.33 J 0.47 NA 0.12 J 0.27 J 0.58

0.02 J 0.02 J 0.03 J 0.01 J 0.03 J 0.02 J 0.03 J 0.03 J NA 0.02 J 0.02 J 0.09

55.2 J 45.8 J 76 B 97.3 B 114 136 158 112 NA 39.7 B 133 50 J

0.12 J 0.1 J 0.13 J 0.15 J 0.19 J 0.14 J 0.14 J 0.13 J NA 0.06 J 0.12 J 0.23

46.9 37 22 24.4 29 15.7 26.9 18.9 NA 10.6 19.8 30.3

31.3 23.8 42.9 23 51.3 50 46.3 73.3 NA 27.6 24.9 78.6

NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA
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Table F-3

Groundwater Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/L)

1,1,1-Trichloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

1,1,2,2-Tetrachloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

1,1,2-Trichloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

1,1-Dichloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

1,1-Dichloroethene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

1,2,4-Trichlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

1,2-Dibromo-3-chloropropane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 UJ 1 U 1 U 1 U 1 U

1,2-Dibromoethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

1,2-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

1,2-Dichloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

1,2-Dichloropropane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

1,3-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

1,4-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

2-Butanone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 2.5 U 2.5 UJ 2.5 U 2.5 U 2.5 U 2.5 U

2-Hexanone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 2.5 U 2.5 UJ 2.5 U 2.5 U 2.5 U 2.5 U

4-Methyl-2-pentanone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 2.5 U 2.5 UJ 2.5 U 2.5 U 2.5 U 2.5 U

Acetone 8 B 10 U 10 U 11 B 4 B 10 U 10 U 10 U 10 U 10 U 9 B 2.5 U 2.5 UJ 2.5 U 2.5 U 6.7 B 4.6 B

Benzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Bromodichloromethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Bromoform 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Bromomethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 UJ 1 U 1 U 1 U 1 U

Carbon disulfide 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Carbon tetrachloride 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Chlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Chloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 UJ 1 U 1 U 1 U 1 U

Chloroform 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Chloromethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 UJ 1.1 B 1 U 1 U 2.6 B

cis-1,2-Dichloroethene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

cis-1,3-Dichloropropene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Cyclohexane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Dibromochloromethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Dichlorodifluoromethane (Freon-12) 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 UJ 1 U 1 U 1 U 1 U

Ethylbenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Isopropylbenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Methyl acetate 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.75 U 0.75 UJ 0.75 U 0.75 U 0.75 U 0.75 U

Methylcyclohexane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Methylene chloride 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 2.5 U 2.5 UJ 2.5 U 2.5 U 2.5 U 2.5 U

Methyl-tert-butyl ether (MTBE) 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Styrene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Tetrachloroethene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Toluene 1 B 1 B 2 B 1 B 1 B 2 B 2 B 2 B 9 B 2 B 1 B 0.5 U 0.5 UJ 5.1 5.5 0.5 U 0.5 U

trans-1,2-Dichloroethene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

trans-1,3-Dichloropropene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Trichloroethene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.42 J 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

Trichlorofluoromethane (Freon-11) 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 UJ 1 U 1 U 1 U 1 U

Vinyl chloride 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 UJ 1 U 1 U 1 U 1 U

Xylene, total 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1.5 U 1.5 UJ 1.5 U 1.5 U 1.5 U 1.5 U

Semivolatile Organic Compounds (UG/L)

1,1-Biphenyl 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

2,2'-Oxybis(1-chloropropane) 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.16 U 0.16 U 0.16 U 0.15 U 0.15 U 0.16 U

2,4,5-Trichlorophenol 25 U 25 U 25 U 25 U 26 U 28 U 25 U 26 U 25 U 26 U NA 20 U 20 U 20 U 19 U 18 U 20 R

2,4,6-Trichlorophenol 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.52 U 0.53 U 0.53 U 0.51 U 0.49 U 0.53 R

2,4-Dichlorophenol 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 R

2,4-Dimethylphenol 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 R

2,4-Dinitrophenol 25 U 25 U 25 U 25 U 26 U 28 U 25 U 26 U 25 U 26 U NA 0.52 UJ 0.53 UJ 0.53 UJ 0.51 UJ 0.49 UJ 0.53 UJ

2,4-Dinitrotoluene 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.098 U 0.1 U

2,6-Dinitrotoluene 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.098 U 0.1 U

2-Chloronaphthalene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

2-Chlorophenol 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 R

2-Methylnaphthalene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

2-Methylphenol 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 R

2-Nitroaniline 25 U 25 U 25 U 25 U 26 U 28 U 25 U 26 U 25 U 26 U NA 0.16 U 0.16 U 0.16 UJ 0.15 UJ 0.15 UJ 0.16 U

2-Nitrophenol 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 R

3- and 4-Methylphenol NA NA NA NA NA NA NA NA NA NA NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 R

3,3'-Dichlorobenzidine 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.1 UJ 0.1 UJ 0.1 U 0.1 UJ 0.098 UJ 0.1 R

3-Nitroaniline 25 U 25 U 25 U 25 U 26 U 28 U 25 U 26 U 25 U 26 U NA 20 U 20 U 20 U 19 U 18 U 20 U

4,6-Dinitro-2-methylphenol 25 U 25 U 25 U 25 U 26 U 28 U 25 U 26 U 25 U 26 U NA 0.78 U 0.79 U 0.79 U 0.76 U 0.74 U 0.79 U

4-Bromophenyl-phenylether 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

4-Chloro-3-methylphenol 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 R

IS66MW05

IS66GW050910

09/27/10

IS66DP02 IS66MW03

IS66GW03P0910

09/28/10

IS66MW04

IS66GW040910

09/28/10

IS66MW02

IS66GW020910

09/29/10

IS66GW030910

09/28/1009/29/10

IS66DP08

IS66GW080407

04/17/07

IS66DP09

IS66GW090407

04/13/07

IS66DP10

IS66GW100407

04/17/07

IS66MW01

IS66GW010910

IS66DP06

IS66GW060407

04/13/07

IS66DP07

IS66GW070407

04/13/07

IS66DP04

IS66GW040407

04/16/07

IS66DP05

IS66GW050407

04/13/07

IS66DP01

IS66GW010407

04/16/07

IS66GW020407

04/16/07

IS66GW020407P

04/16/07

IS66DP03

IS66GW030407

04/16/07
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Table F-3

Groundwater Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

IS66MW05

IS66GW050910

09/27/10

IS66DP02 IS66MW03

IS66GW03P0910

09/28/10

IS66MW04

IS66GW040910

09/28/10

IS66MW02

IS66GW020910

09/29/10

IS66GW030910

09/28/1009/29/10

IS66DP08

IS66GW080407

04/17/07

IS66DP09

IS66GW090407

04/13/07

IS66DP10

IS66GW100407

04/17/07

IS66MW01

IS66GW010910

IS66DP06

IS66GW060407

04/13/07

IS66DP07

IS66GW070407

04/13/07

IS66DP04

IS66GW040407

04/16/07

IS66DP05

IS66GW050407

04/13/07

IS66DP01

IS66GW010407

04/16/07

IS66GW020407

04/16/07

IS66GW020407P

04/16/07

IS66DP03

IS66GW030407

04/16/07

4-Chloroaniline 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

4-Chlorophenyl-phenylether 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

4-Methylphenol 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA NA

4-Nitroaniline 25 U 25 U 25 U 25 U 26 U 28 U 25 U 26 U 25 U 26 U NA 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.098 UJ 0.1 UJ

4-Nitrophenol 25 U 25 U 25 U 25 U 26 U 28 U 25 U 26 U 25 U 26 U NA 0.52 U 0.53 U 0.53 U 0.51 U 0.49 U 0.53 U

Acenaphthene 10 U 10 U 10 U 10 U 10 U 11 U 3 J 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Acenaphthylene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Acetophenone 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Anthracene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Atrazine 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.098 U 0.1 U

Benzaldehyde 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 UJ 7.9 UJ 7.9 UJ 7.6 UJ 7.4 UJ 7.9 UJ

Benzo(a)anthracene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.1 UL 0.1 UL 0.1 U 0.1 U 0.098 U 0.1 UL

Benzo(a)pyrene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.098 U 0.1 UL

Benzo(b)fluoranthene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.098 U 0.1 UL

Benzo(g,h,i)perylene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Benzo(k)fluoranthene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.098 U 0.1 UL

bis(2-Chloroethoxy)methane 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

bis(2-Chloroethyl)ether 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.1 UL 0.1 UL 0.1 U 0.1 U 0.098 U 0.1 UL

bis(2-Ethylhexyl)phthalate 10 U 10 U 10 U 10 U 10 U 11 U 4 B 10 U 10 U 10 U NA 1.1 B 1.2 B 1.2 B 0.75 B 1.1 B 1.1 B

Butylbenzylphthalate 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Caprolactam 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Carbazole 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Chrysene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.098 U 0.1 UL

Dibenz(a,h)anthracene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.098 U 0.1 UL

Dibenzofuran 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.1 UL 0.1 UL 0.28 0.24 0.098 U 0.1 U

Diethylphthalate 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Dimethyl phthalate 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Di-n-butylphthalate 2 J 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Di-n-octylphthalate 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 UJ 7.6 UJ 7.4 UJ 7.9 UJ

Fluoranthene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Fluorene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Hexachlorobenzene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.098 U 0.1 U

Hexachlorobutadiene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.098 U 0.1 U

Hexachlorocyclopentadiene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Hexachloroethane 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.098 U 0.1 U

Indeno(1,2,3-cd)pyrene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.098 U 0.1 UL

Isophorone 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Naphthalene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.1 U 0.1 U 1.7 0.98 0.098 U 0.1 U

n-Nitroso-di-n-propylamine 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.098 U 0.1 U

n-Nitrosodiphenylamine 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Nitrobenzene 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NA 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

Pentachlorophenol 25 U 25 U 25 U 25 U 26 U 28 U 25 U 26 U 25 U 26 U NA 0.52 U 0.53 U 0.53 U 0.51 U 0.49 U 0.53 U

Phenanthrene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Phenol 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 R

Pyrene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U NA 7.8 U 7.9 U 7.9 U 7.6 U 7.4 U 7.9 U

Pesticide/Polychlorinated Biphenyls (UG/L)

4,4'-DDD 0.1 U 0.026 B 0.1 U 0.1 U 9.5 0.056 B 0.022 B 0.11 U 0.1 U 0.049 B NA 0.052 U 0.051 U 0.053 U 0.052 U 0.054 U 0.053 U

4,4'-DDE 0.1 U 0.1 U 0.1 U 0.1 U 0.027 J 0.11 U 0.1 U 0.11 U 0.1 U 0.11 U NA 0.052 U 0.051 U 0.053 U 0.052 U 0.054 U 0.053 U

4,4'-DDT 0.1 U 0.1 U 0.1 U 0.1 U 0.047 J 0.11 U 0.1 U 0.11 U 0.1 U 0.11 U NA 0.052 U 0.051 U 0.053 U 0.052 U 0.054 U 0.053 U

Aldrin 0.05 U 0.05 U 0.05 U 0.05 U 0.053 U 0.054 U 0.051 U 0.053 U 0.05 U 0.054 U NA 0.026 U 0.026 U 0.026 U 0.026 U 0.027 U 0.026 U

alpha-BHC 0.05 U 0.05 U 0.05 U 0.05 U 0.053 U 0.054 U 0.051 U 0.053 U 0.05 U 0.054 U NA 0.026 U 0.026 U 0.026 U 0.026 U 0.027 U 0.026 U

alpha-Chlordane 0.05 U 0.05 U 0.05 U 0.05 U 0.053 U 0.054 U 0.051 U 0.053 U 0.05 U 0.054 U NA 0.026 U 0.026 U 0.026 U 0.026 U 0.027 U 0.026 U

Aroclor-1016 1 U 1 U 1 U 1 U 1.1 U 1.1 U 1 U 1.1 U 1 U 1.1 U NA 0.26 U 0.26 U 0.26 U 0.26 U 0.27 U 0.26 U

Aroclor-1221 2 U 2 U 2 U 2 U 2.1 U 2.2 U 2.1 U 2.1 U 2 U 2.2 U NA 0.26 U 0.26 U 0.26 U 0.26 U 0.27 U 0.26 U

Aroclor-1232 1 U 1 U 1 U 1 U 1.1 U 1.1 U 1 U 1.1 U 1 U 1.1 U NA 0.26 U 0.26 U 0.26 U 0.26 U 0.27 U 0.26 U

Aroclor-1242 1 U 1 U 1 U 1 U 1.1 U 1.1 U 1 U 1.1 U 1 U 1.1 U NA 0.26 U 0.26 U 0.26 U 0.26 U 0.27 U 0.26 U

Aroclor-1248 1 U 1 U 1 U 1 U 1.1 U 1.1 U 1 U 1.1 U 1 U 1.1 U NA 0.26 U 0.26 U 0.26 U 0.26 U 0.27 U 0.26 U

Aroclor-1254 1 U 1 U 1 U 1 U 1.1 U 1.1 U 1 U 1.1 U 1 U 1.1 U NA 0.26 U 0.26 U 0.26 U 0.26 U 0.27 U 0.26 U

Aroclor-1260 1 U 1 U 1 U 1 U 1.1 U 1.1 U 1 U 1.1 U 1 U 1.1 U NA 0.26 U 0.26 U 0.26 U 0.26 U 0.27 U 0.26 U

beta-BHC 0.05 U 0.05 U 0.05 U 0.05 U 0.053 U 0.054 U 0.051 U 0.053 U 0.05 U 0.054 U NA 0.026 U 0.026 U 0.026 U 0.026 U 0.027 U 0.026 U

delta-BHC 0.05 U 0.05 U 0.05 U 0.05 U 0.053 U 0.054 U 0.051 U 0.053 U 0.05 U 0.054 U NA 0.026 U 0.026 U 0.026 U 0.026 U 0.03 J 0.026 U

Dieldrin 0.1 U 0.1 U 0.1 U 0.1 U 0.11 U 0.11 U 0.1 U 0.11 U 0.1 U 0.11 U NA 0.052 U 0.051 U 0.053 U 0.052 U 0.054 U 0.053 U

Endosulfan I 0.05 U 0.05 U 0.05 U 0.05 U 0.053 U 0.054 U 0.051 U 0.053 U 0.05 U 0.054 U NA 0.026 U 0.026 U 0.026 U 0.026 U 0.027 U 0.026 U

Endosulfan II 0.1 U 0.1 U 0.1 U 0.1 U 0.11 U 0.11 U 0.1 U 0.11 U 0.1 U 0.11 U NA 0.052 U 0.051 U 0.053 U 0.052 U 0.054 U 0.053 U

Endosulfan sulfate 0.1 U 0.1 U 0.1 U 0.1 U 0.11 U 0.11 U 0.1 U 0.11 U 0.1 U 0.11 U NA 0.052 U 0.051 U 0.053 U 0.052 U 0.054 U 0.053 U

Endrin 0.1 U 0.1 U 0.1 U 0.1 U 0.11 U 0.11 U 0.1 U 0.11 U 0.1 U 0.11 U NA 0.052 U 0.051 U 0.053 U 0.052 U 0.054 U 0.053 U

Endrin aldehyde 0.1 U 0.1 U 0.1 U 0.1 U 0.11 U 0.11 U 0.1 U 0.11 U 0.1 U 0.11 U NA 0.052 U 0.051 U 0.053 U 0.052 U 0.054 U 0.053 U

Endrin ketone 0.1 U 0.1 U 0.1 U 0.1 U 0.11 U 0.11 U 0.1 U 0.11 U 0.1 U 0.11 U NA 0.052 U 0.051 U 0.053 U 0.052 U 0.054 U 0.053 U

gamma-BHC (Lindane) 0.05 U 0.05 U 0.05 U 0.05 U 0.053 U 0.054 U 0.051 U 0.053 U 0.05 U 0.054 U NA 0.026 U 0.026 U 0.026 U 0.026 U 0.027 U 0.026 U

gamma-Chlordane 0.05 U 0.05 U 0.05 U 0.05 U 0.053 U 0.054 U 0.051 U 0.053 U 0.05 U 0.054 U NA 0.026 U 0.026 U 0.026 U 0.026 U 0.027 U 0.026 U

Heptachlor 0.05 U 0.05 U 0.05 U 0.05 U 0.053 U 0.054 U 0.051 U 0.053 U 0.05 U 0.054 U NA 0.026 U 0.026 U 0.026 U 0.026 U 0.021 J 0.026 U

Heptachlor epoxide 0.05 U 0.05 U 0.05 U 0.05 U 0.036 J 0.054 U 0.051 U 0.053 U 0.05 U 0.054 U NA 0.026 U 0.026 U 0.026 U 0.026 U 0.027 U 0.026 U
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Table F-3

Groundwater Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

IS66MW05

IS66GW050910

09/27/10

IS66DP02 IS66MW03

IS66GW03P0910

09/28/10

IS66MW04

IS66GW040910

09/28/10

IS66MW02

IS66GW020910

09/29/10

IS66GW030910

09/28/1009/29/10

IS66DP08

IS66GW080407

04/17/07

IS66DP09

IS66GW090407

04/13/07

IS66DP10

IS66GW100407

04/17/07

IS66MW01

IS66GW010910

IS66DP06

IS66GW060407

04/13/07

IS66DP07

IS66GW070407

04/13/07

IS66DP04

IS66GW040407

04/16/07

IS66DP05

IS66GW050407

04/13/07

IS66DP01

IS66GW010407

04/16/07

IS66GW020407

04/16/07

IS66GW020407P

04/16/07

IS66DP03

IS66GW030407

04/16/07

Methoxychlor 0.5 U 0.5 U 0.5 U 0.5 U 0.53 U 0.54 U 0.51 U 0.53 U 0.5 U 0.54 U NA 0.26 U 0.26 U 0.26 U 0.26 U 0.27 U 0.26 U

Toxaphene 5 U 5 U 5 U 5 U 5.3 U 5.4 U 5.1 U 5.3 U 5 U 5.4 U NA 0.52 U 0.51 U 0.53 U 0.52 U 0.54 U 0.53 U

Dioxin/Furans (NG/L)

1,2,3,4,6,7,8-Heptachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.0266 U 0.0255 U 0.0266 U 0.0255 U

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 8.55E-04 X 0.00105 X 0.00228 B 0.00184 B 0.00132 B 0.0255 U

1,2,3,4,7,8,9-Heptachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.0266 U 0.0255 U 0.0266 U 0.0255 U

1,2,3,4,7,8-Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.0266 U 0.0255 U 0.0266 U 0.0255 U

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.0266 U 0.0255 U 0.0266 U 0.0255 U

1,2,3,6,7,8-Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.0266 U 0.0255 U 0.0266 U 0.0255 U

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.0266 U 0.0255 U 0.0266 U 0.0255 U

1,2,3,7,8,9-Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.0266 U 0.0255 U 0.0266 U 0.0255 U

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.0266 U 0.0255 U 0.0266 U 0.0255 U

1,2,3,7,8-Pentachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.0266 U 0.0255 U 0.0266 U 0.0255 U

1,2,3,7,8-Pentachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.0266 U 0.0255 U 0.0266 U 0.0255 U

2,3,4,6,7,8-Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.0266 U 0.0255 U 0.0266 U 0.0255 U

2,3,4,7,8-Pentachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.0266 U 0.0255 U 0.0266 U 0.0255 U

2,3,7,8-TCDD (dioxin) NA NA NA NA NA NA NA NA NA NA NA 0.0106 U 0.0109 U 0.0106 U 0.0102 U 0.0106 U 0.0102 U

2,3,7,8-Tetrachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 0.0106 U 0.0109 U 0.0106 U 0.0102 U 0.0106 U 0.0102 U

Octachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 0.0532 U 0.0543 U 0.0532 U 0.051 U 0.0532 U 0.051 U

Octachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 0.0044 B 0.0084 B 0.142 0.142 0.0198 B 0.00383 B

Total heptachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.0266 U 0.0255 U 0.0266 U 0.0255 U

Total heptachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.00614 J 0.0255 U 0.00437 J 0.0255 U

Total hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.0266 U 0.0255 U 0.0266 U 0.0255 U

Total hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.0266 U 0.0255 U 0.0266 U 0.0255 U

Total pentachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.0266 U 0.0255 U 0.0266 U 0.0255 U

Total pentachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 0.0266 U 0.0272 U 0.0266 U 0.0255 U 0.0266 U 0.0255 U

Total tetrachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA 0.0106 U 0.0109 U 0.0106 U 0.0102 U 0.0106 U 0.0102 U

Total tetrachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA 0.0106 U 0.0109 U 0.0106 U 0.0102 U 0.0106 U 0.0102 U

Toxic Equivalents (Total TEQ) NA NA NA NA NA NA NA NA NA NA NA 9.87E-06 1.30E-05 6.54E-05 6.10E-05 1.91E-05 1.15E-06

Explosives (UG/L)

1,3,5-Trinitrobenzene 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NA 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

1,3-Dinitrobenzene 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NA 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

2,4,6-Trinitrotoluene 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NA 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

2-Amino-4,6-dinitrotoluene 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U NA 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

2-Nitrotoluene 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U NA 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

3-Nitrotoluene 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U NA 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

4-Amino-2,6-dinitrotoluene 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U NA 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

4-Nitrotoluene 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U NA 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

HMX 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NA 3.6 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

Nitroglycerin 16 U 16 U 16 U 16 U 16 U 16 U 16 U 16 U 16 U 16 U NA 2 U 2 U 2 U 2 U 2 U 2 U

Nitroguanidine 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U NA 6 U 6 U 6 U 6 U 6 U 6 U

Perchlorate NA 0.13 J 0.17 J 0.58 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.08 J NA 3,600 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

RDX 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NA 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

Tetryl 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U NA 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

Total Metals (UG/L)

Aluminum 15,300 304 320 1,460 34,300 12,800 2,860 11,500 J 252 493 31,800 54.9 J 99.8 B 1,010 691 277 J 76.1 J

Antimony 6 B 3.2 B 3.4 B 9.9 B 2.1 U 5.1 B 6 B 2.2 B 2.1 U 2.1 U 3.2 B 0.5 U 0.11 J 0.2 J 0.18 J 0.11 J 0.5 U

Arsenic 16.6 6.6 J 6.6 J 19 100 41.8 4.9 J 2.8 U 2.8 U 15.3 22.2 1.5 B 1.7 J 12.8 11.7 B 3.1 B 1.4 B

Barium 1,910 77.5 J 79.2 J 128 J 848 238 171 J 124 J 347 137 J 290 72.2 60.3 164 160 144 102

Beryllium 5.8 0.2 U 0.2 U 0.3 B 5 3 J 0.36 B 0.94 B 0.2 U 0.2 U 2.9 B 0.45 B 0.07 B 0.16 J 0.11 J 0.18 J 0.09 J

Cadmium 0.4 U 0.4 U 0.4 U 0.4 U 0.46 B 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.09 B 0.05 B 0.24 J 0.03 J 0.26 J 0.13 J

Calcium 13,600 33,100 33,200 51,700 87,500 5,360 48,400 1,100 J 7,290 70,100 3,870 J 1,120 2,520 42,100 40,000 13,200 12,300

Chromium 29.2 0.85 B 0.78 B 2.2 B 52.5 20.5 4.5 B 17.1 J 1 B 1.3 B 67.7 3.3 B 3.7 B 3.8 B 2 B 4.2 B 4 B

Cobalt 69.2 0.9 U 0.9 U 4.1 J 30.6 J 53.7 0.9 U 53.4 35.8 J 4.2 J 36.2 J 14.9 0.33 J 1.4 1.2 46.1 25.8

Copper 55.8 4 B 4.5 B 8.4 J 34.1 31.7 5.1 B 20.4 J 1.1 B 2.2 B 54.2 0.94 B 10 U 3.1 B 2.2 B 2.9 B 1.1 B

Cyanide NA 1.2 U 2.3 J 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U NA 5.7 J 6 J 8 U 7.4 B 8 U 8 U

Iron 64,800 11,100 11,200 2,270 242,000 22,200 26,200 25,100 J 28,600 42,100 66,900 472 14,400 21,200 20,100 1,820 2,920

Lead 61.7 6 B 6.4 B 49 106 59.9 6.8 B 13.7 J 1.3 B 6.5 B 46.6 4 U 4 U 4.2 B 3.7 B 4.8 B 2.9 B

Magnesium 20,100 3,380 J 3,410 J 5,450 18,100 6,190 12,300 5,410 4,390 J 10,900 5,230 2,000 1,360 9,850 9,530 12,800 8,920

Manganese 1,540 678 686 137 2,020 778 1,850 1,580 5,630 2,490 741 118 289 732 711 784 876

Mercury 0.1 U 0.1 U 0.1 U 0.19 J 0.13 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.13 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Nickel 83.1 1.3 B 2.2 B 10.5 J 31.6 J 41.4 3.7 B 25.9 J 13.8 J 2.5 B 44.5 11.1 J 4 U 1.8 J 0.78 B 50.7 21 J

Potassium 2,290 J 1,330 J 1,380 J 6,360 11,100 2,710 J 5,830 1,560 J 630 J 2,310 J 2,740 J 1,040 544 J 6,490 6,240 1,250 875 J

Selenium 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 7 U 7 U 7 U 7 U 7 U 7 U

Silver 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 4 U 4 U 4 U 4 U 4 U 4 U

Sodium 38,400 10,500 10,600 4,750 J 22,500 43,800 47,700 26,700 20,800 28,000 6,940 21,100 11,700 125,000 123,000 71,400 35,400

Thallium 2.9 U 2.9 U 2.9 U 2.9 U 12.4 B 2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U

Vanadium 79.2 1.5 B 1.6 B 34 J 199 159 9.1 J 24.9 J 0.61 B 1.9 B 98.8 2.3 J 2.3 J 9.9 7.1 3.3 B 2.4 B

Zinc 235 12.1 B 12.5 B 188 960 77.9 21.7 B 63.2 J 13.2 B 22.7 153 23.4 J 1.1 B 4.1 B 5.1 B 45.8 21 J
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Table F-3

Groundwater Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

IS66MW05

IS66GW050910

09/27/10

IS66DP02 IS66MW03

IS66GW03P0910

09/28/10

IS66MW04

IS66GW040910

09/28/10

IS66MW02

IS66GW020910

09/29/10

IS66GW030910

09/28/1009/29/10

IS66DP08

IS66GW080407

04/17/07

IS66DP09

IS66GW090407

04/13/07

IS66DP10

IS66GW100407

04/17/07

IS66MW01

IS66GW010910

IS66DP06

IS66GW060407

04/13/07

IS66DP07

IS66GW070407

04/13/07

IS66DP04

IS66GW040407

04/16/07

IS66DP05

IS66GW050407

04/13/07

IS66DP01

IS66GW010407

04/16/07

IS66GW020407

04/16/07

IS66GW020407P

04/16/07

IS66DP03

IS66GW030407

04/16/07

Dissolved Metals (UG/L)

Aluminum, Dissolved 11.7 U 11.7 U 11.7 U 11.7 U 11.7 U 11.7 U 18.4 B 11.7 U 11.7 U 11.7 U NA 41.8 J 100 U 92.7 J 115 J 93.5 J 21.5 J

Antimony, Dissolved 1.5 U 1.5 U 1.5 U 7.4 B 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U NA 0.5 U 0.5 U 0.19 J 0.16 J 0.11 J 0.12 J

Arsenic, Dissolved 2.7 U 9.4 J 7.4 J 16 97.8 2.7 U 2.7 U 2.7 U 2.7 U 14.9 NA 2.8 B 1.8 B 11.3 B 11.2 B 3.4 B 3.2 B

Barium, Dissolved 148 J 90.6 J 83.5 J 110 J 280 63.3 J 145 J 23 J 346 130 J NA 72.4 59.1 152 155 137 101

Beryllium, Dissolved 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NA 0.44 B 0.2 U 0.2 U 0.2 U 0.23 J 0.1 J

Cadmium, Dissolved 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NA 0.08 B 0.2 U 0.2 U 0.04 J 0.24 J 0.19 J

Calcium, Dissolved 5,090 31,500 33,000 52,400 80,100 3,750 J 48,600 1,130 J 7,580 71,200 NA 1,350 2,490 39,700 40,500 19,800 12,200

Chromium, Dissolved 0.4 U 0.4 U 0.4 U 0.4 U 0.73 B 0.4 U 0.84 B 0.4 U 0.65 B 0.47 B NA 3.4 B 2.8 B 1.2 B 1 B 3.9 B 4.1 B

Cobalt, Dissolved 28.5 J 0.58 B 0.66 B 3.5 B 3.7 B 26.8 J 0.76 B 31.9 J 37.8 J 5.8 J NA 15 0.21 J 0.94 J 0.94 J 40 25.1

Copper, Dissolved 1.4 B 1.7 B 1.9 B 4.5 B 1.7 B 0.85 B 1.2 B 1.1 B 1.4 B 1.4 B NA 1.8 B 10 U 1.8 B 1.9 B 4.9 B 1.6 B

Iron, Dissolved 8,770 20,300 J 15,200 J 870 108,000 3,340 24,200 8,300 26,400 43,000 NA 382 14,400 19,300 19,900 2,260 2,640

Lead, Dissolved 1.3 U 1.3 U 1.3 U 2.4 B 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U NA 1.3 J 1.2 J 1.9 B 2.6 B 1.8 B 2.7 B

Magnesium, Dissolved 8,590 3,550 J 3,590 J 5,630 16,600 5,110 12,600 3,250 J 4,520 J 11,300 NA 2,030 1,370 9,440 9,670 12,800 8,870

Manganese, Dissolved 759 921 809 131 937 652 1,820 1,090 6,050 2,490 NA 119 287 702 725 826 856

Mercury, Dissolved 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Nickel, Dissolved 28.2 J 0.82 B 0.94 B 7.5 J 0.75 B 7 J 0.74 B 8.8 J 13.7 J 2.7 B NA 11.2 J 4 U 0.52 B 4 U 44.6 20.2 J

Potassium, Dissolved 492 J 1,390 J 1,370 J 6,350 8,730 1,550 J 5,540 517 J 585 J 2,220 J NA 1,070 513 J 6,150 6,280 1,610 838 B

Selenium, Dissolved 2.9 U 2.9 U 3.8 B 3.6 B 2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 2.9 U NA 7 U 7 U 7 U 7 U 7 U 7 U

Silver, Dissolved 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.84 J 0.5 U NA 4 U 4 U 4 U 4 U 4 U 4 U

Sodium, Dissolved 36,200 10,900 10,900 4,780 J 23,800 43,900 47,400 25,400 20,800 27,900 NA 21,300 11,700 122,000 121,000 75,900 35,200

Thallium, Dissolved 4.9 U 4.9 U 4.9 U 4.9 U 4.9 U 4.9 U 4.9 U 4.9 U 4.9 U 4.9 U NA 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U

Vanadium, Dissolved 0.3 U 0.55 B 0.48 B 18.1 J 3.8 B 0.73 B 2.3 B 0.3 U 0.3 U 1.2 B NA 1.4 J 1.6 J 3.4 B 2.4 B 2.8 B 2.4 B

Zinc, Dissolved 43.6 B 6 B 9.1 B 74.3 B 2.1 B 5.6 B 2.5 B 10.9 B 4.9 B 15.8 B NA 24.8 J 2.1 B 1.4 B 1.5 B 40.3 22.9 J

Wet Chemistry

Hardness (mg/l) NA 123 99.6 145 341 31.9 170 19.6 47.6 240 NA 8.1 J 12 140 140 91 67

Notes:\\orlando\groups\Publications\Projects\ES\Indian_Head_Site_66_RI_ES072011162218ORL\04_Appendices\Appendix E - Raw Analytical Data\[03 IH-CTO_JU04-Site66-GW-2007_2010-RDE_Table_Loaded.xlsx]

B - Analyte not detected above the level reported in blanks ########

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

precise

NA - Not analyzed Hillary Ott

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

X - Dioxins only: Estimated Maximum Possible Concentration 

(EMPC)

MG/L - Milligrams per liter

NG/L - Nanograms per liter

UG/L - Micrograms per liter
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Table F-4

Sediment Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

1,1,2,2-Tetrachloroethane 3 U 3.5 U 4 UJ 4.8 U 3 U 4 UJ 3.8 UJ 3.5 U 4.2 UJ 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

1,1,2-Trichloroethane 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

1,1-Dichloroethane 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

1,1-Dichloroethene 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

1,2,4-Trichlorobenzene 3 U 3.5 U 4 UJ 4.8 U 3 U 4 UJ 3.8 UJ 3.5 U 4.2 UJ 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

1,2-Dibromo-3-chloropropane 3 U 3.5 U 4 UJ 4.8 U 3 U 4 UJ 3.8 UJ 3.5 U 4.2 UJ 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

1,2-Dibromoethane 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

1,2-Dichlorobenzene 3 U 3.5 U 4 UJ 4.8 U 3 U 4 UJ 3.8 UJ 3.5 U 4.2 UJ 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

1,2-Dichloroethane 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

1,2-Dichloropropane 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

1,3-Dichlorobenzene 3 U 3.5 U 4 UJ 4.8 U 3 U 4 UJ 3.8 UJ 3.5 U 4.2 UJ 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

1,4-Dichlorobenzene 3 U 3.5 U 4 UJ 4.8 U 3 U 4 UJ 3.8 UJ 3.5 U 4.2 UJ 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

2-Butanone 15 UJ 18 UJ 25 J 24 U 15 U 20 U 21 J 18 U 20 J 49 UJ 21 UJ 13 U 24 J 55 U 21 U 12 U 13 U

2-Hexanone 15 U 18 U 20 U 24 U 15 U 20 U 19 U 18 U 21 U 49 UJ 21 UJ 13 U 42 U 55 U 21 U 12 U 13 U

4-Methyl-2-pentanone 15 U 18 U 20 U 24 U 15 U 20 U 19 U 18 U 21 U 49 UJ 21 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Acetone 30 B 34 B 110 J 24 UJ 15 UJ 35 B 100 J 30 B 64 J 49 UJ 21 UJ 13 U 79 B 59 B 23 B 9 B 11 B

Benzene 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Bromodichloromethane 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Bromoform 3 U 3.5 U 4 UJ 4.8 U 3 U 4 UJ 3.8 UJ 3.5 U 4.2 UJ 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Bromomethane 6 U 7 U 8 U 9.5 U 6 U 8 U 7.5 U 7 U 8.5 U 20 UJ 8.5 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Carbon disulfide 2.4 B 2.9 B 3.1 B 2.8 B 1.6 B 2.4 B 2 B 1.8 B 2.5 B 3.6 B 1.6 B 13 U 42 U 55 U 21 U 12 U 13 U

Carbon tetrachloride 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Chlorobenzene 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Chloroethane 6 U 7 U 8 U 9.5 U 6 U 8 U 7.5 U 7 U 8.5 U 20 UJ 8.5 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Chloroform 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Chloromethane 6 U 7 U 8 U 9.5 U 6 U 8 U 7.5 U 7 U 8.5 U 20 UJ 8.5 UJ 13 U 42 U 55 U 21 U 12 U 13 U

cis-1,2-Dichloroethene 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

cis-1,3-Dichloropropene 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Cyclohexane 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Dibromochloromethane 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Dichlorodifluoromethane (Freon-12) 6 U 7 U 8 U 9.5 U 6 U 8 U 7.5 U 7 U 8.5 U 20 UJ 8.5 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Ethylbenzene 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Isopropylbenzene 3 U 3.5 U 4 UJ 4.8 U 3 U 4 UJ 3.8 UJ 3.5 U 4.2 UJ 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Methyl acetate 3.6 U 4.2 U 4.8 UJ 5.7 U 3.6 U 4.8 U 4.5 U 4.2 U 5.1 U 12 UJ 5.1 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Methylcyclohexane 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Methylene chloride 15 U 18 U 20 U 24 U 15 U 20 U 19 U 18 U 21 U 49 UJ 21 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Methyl-tert-butyl ether (MTBE) 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Styrene 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Tetrachloroethene 3.3 J 4 J 6 J 10 J 5.8 J 9.2 J 11 J 8.2 J 14 J 17 J 11 J 13 U 42 U 55 U 21 U 12 U 13 U

Toluene 3 U 3.5 U 4 U 4.8 U 3 U 24 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

trans-1,2-Dichloroethene 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

trans-1,3-Dichloropropene 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Trichloroethene 3 U 3.5 U 4 U 4.8 U 3 U 4 U 3.8 U 3.5 U 4.2 U 9.8 UJ 4.2 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Trichlorofluoromethane (Freon-11) 6 U 7 U 8 U 9.5 U 6 U 8 U 7.5 U 7 U 8.5 U 20 UJ 8.5 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Vinyl chloride 6 U 7 U 8 U 9.5 U 6 U 8 U 7.5 U 7 U 8.5 U 20 UJ 8.5 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Xylene, total 9 U 10 U 12 U 14 U 9 U 12 U 11 U 10 U 13 U 29 UJ 13 UJ 13 U 42 U 55 U 21 U 12 U 13 U

Semivolatile Organic Compounds (UG/KG)

1,1-Biphenyl 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 U 430 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

2,2'-Oxybis(1-chloropropane) 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 U 430 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

2,4,5-Trichlorophenol 72 U 66 U 67 U 110 U 7.4 J 87 U 5.8 J 69 U 99 U 140 U 88 U 1,100 U 3,000 U 3,100 U 2,100 U 1,300 U 1,300 U

2,4,6-Trichlorophenol 72 U 66 U 67 U 24 J 23 J 87 U 22 J 16 J 27 J 140 U 88 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

2,4-Dichlorophenol 14 U 13 U 13 U 23 J 18 J 17 U 18 J 15 J 22 J 28 UJ 18 UJ 430 U 1,200 U 1,200 U 830 U 510 U 500 U

2,4-Dimethylphenol 14 R 13 R 13 R 22 R 12 R 17 R 13 R 14 R 20 R 28 UL 18 UL 430 U 1,200 U 1,200 U 830 U 510 U 500 U

2,4-Dinitrophenol 890 U 810 U 820 U 1,300 U 770 U 1,100 U 800 U 850 U 1,200 U 1,700 U 1,100 U 1,100 U 3,000 U 3,100 U 2,100 U 1,300 U 1,300 U

2,4-Dinitrotoluene 14 U 13 U 13 U 22 U 12 U 17 U 13 U 14 U 20 U 28 U 18 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

2,6-Dinitrotoluene 66 U 65 U 68 UL 98 U 65 U 89 U 65 U 64 U 84 U 120 U 70 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

2-Chloronaphthalene 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 UL 430 UL 430 U 1,200 U 1,200 U 830 U 510 U 500 U

2-Chlorophenol 72 U 66 U 67 U 110 U 63 U 87 U 65 U 69 U 99 U 140 U 88 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

2-Methylnaphthalene 14 UL 13 UL 13 UL 6.2 L 8.1 L 17 UL 5.8 L 9.9 L 6.6 L 28 UL 18 UL 430 U 1,200 U 1,200 U 830 U 510 U 500 U

2-Methylphenol 72 U 66 U 67 U 110 U 63 U 87 U 65 U 69 U 99 U 140 U 88 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

2-Nitroaniline 890 U 810 U 820 U 1,300 U 770 U 1,100 U 800 U 850 U 1,200 U 1,700 U 1,100 U 1,100 U 3,000 U 3,100 U 2,100 U 1,300 U 1,300 U

2-Nitrophenol 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 U 430 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

3- and 4-Methylphenol 20 J 66 U 18 J 110 U 63 U 87 U 65 U 69 U 99 U 140 J 51 J NA NA NA NA NA NA

3,3'-Dichlorobenzidine 14 R 13 R 13 R 22 R 12 R 17 R 13 R 14 R 20 R 28 UJ 18 UJ 430 U 1,200 U 1,200 U 830 U 510 U 500 U

3-Nitroaniline 890 U 810 U 820 U 1,300 U 770 U 1,100 U 800 U 850 U 1,200 U 1,700 U 1,100 U 1,100 U 3,000 U 3,100 U 2,100 U 1,300 U 1,300 U

4,6-Dinitro-2-methylphenol 220 U 200 U 200 U 320 U 190 U 260 U 200 U 210 U 300 U 430 U 260 U 1,100 U 3,000 U 3,100 U 2,100 U 1,300 U 1,300 U

4-Bromophenyl-phenylether 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 U 430 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

4-Chloro-3-methylphenol 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 U 430 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

IS66SD06

10/01/10

IS66SD06P

10/01/10

IS66SD07

IS66SD07

10/01/10

IS66SD08

IS66SD08

10/01/10

IS66SD09

IS66SD09

10/01/10

IS66SD10

IS66SD10

10/01/10

IS66SD11

IS66SD11

10/01/10

IS66SD12

10/01/10 04/12/07

IS66SD13

IS66SD13

10/01/10

IS66SD14

IS66SD14

09/30/10

IS66SD15

IS66SD15

09/30/10

IS66SWSD01

IS66SD01

IS66SWSD05

IS66SD05

04/10/07

IS66SD06 IS66SWSD02 IS66SWSD03

IS66SD03

04/10/07

IS66SWSD04

IS66SD04

04/10/07

IS66SD02

04/10/07

IS66SD02P

04/10/07

IS66SD12
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Table F-4

Sediment Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

IS66SD06

10/01/10

IS66SD06P

10/01/10

IS66SD07

IS66SD07

10/01/10

IS66SD08

IS66SD08

10/01/10

IS66SD09

IS66SD09

10/01/10

IS66SD10

IS66SD10

10/01/10

IS66SD11

IS66SD11

10/01/10

IS66SD12

10/01/10 04/12/07

IS66SD13

IS66SD13

10/01/10

IS66SD14

IS66SD14

09/30/10

IS66SD15

IS66SD15

09/30/10

IS66SWSD01

IS66SD01

IS66SWSD05

IS66SD05

04/10/07

IS66SD06 IS66SWSD02 IS66SWSD03

IS66SD03

04/10/07

IS66SWSD04

IS66SD04

04/10/07

IS66SD02

04/10/07

IS66SD02P

04/10/07

IS66SD12

4-Chloroaniline 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 U 430 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

4-Chlorophenyl-phenylether 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 U 430 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

4-Methylphenol NA NA NA NA NA NA NA NA NA NA NA 430 U 1,200 U 1,200 U 830 U 510 U 500 U

4-Nitroaniline 890 U 810 U 820 U 1,300 U 770 U 1,100 U 800 U 850 U 1,200 U 1,700 U 1,100 U 1,100 U 3,000 U 3,100 U 2,100 U 1,300 U 1,300 U

4-Nitrophenol 72 UJ 66 U 67 UJ 110 UJ 63 UJ 87 UJ 65 UJ 69 UJ 99 UJ 140 UJ 88 UJ 1,100 U 3,000 U 3,100 U 2,100 U 1,300 U 1,300 U

Acenaphthene 14 U 13 U 13 U 14 J 47 31 J 24 J 100 23 J 5.5 J 20 J 430 U 1,200 U 1,200 U 830 U 510 U 100 J

Acenaphthylene 14 U 13 U 2.4 J 9 J 9 J 10 J 21 J 13 J 13 J 23 J 11 J 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Acetophenone 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 UL 430 UL 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Anthracene 14 U 13 U 3.7 J 23 J 120 93 49 170 50 30 J 39 430 U 1,200 U 1,200 U 830 U 120 J 260 J

Atrazine 14 U 13 U 13 U 4.3 J 4.2 J 17 U 3.8 J 4.4 J 7.3 J 28 U 18 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Benzaldehyde 360 R 320 R 330 R 540 R 310 R 430 R 320 R 340 R 490 R 700 UJ 430 UJ 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Benzo(a)anthracene 8.6 B 16 B 25 B 130 B 530 B 580 B 530 B 780 350 B 420 240 430 U 1,200 U 1,200 U 240 J 410 J 710

Benzo(a)pyrene 4.9 J 13 J 24 J 160 420 470 500 770 330 370 190 430 U 1,200 U 1,200 U 210 J 390 J 490 J

Benzo(b)fluoranthene 6.5 J 15 J 33 280 710 820 810 1,300 440 700 340 430 U 1,200 U 1,200 U 330 J 450 J 590

Benzo(g,h,i)perylene 14 U 5.6 J 18 J 130 240 350 260 430 230 230 130 430 U 1,200 U 1,200 U 830 U 230 J 310 J

Benzo(k)fluoranthene 14 U 4.9 J 11 J 88 210 240 210 340 150 180 74 430 U 1,200 U 1,200 U 240 J 360 J 640

bis(2-Chloroethoxy)methane 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 UJ 430 UJ 430 U 1,200 U 1,200 U 830 U 510 U 500 U

bis(2-Chloroethyl)ether 14 U 13 U 13 U 22 U 2.2 J 17 U 13 U 14 U 20 U 28 U 18 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

bis(2-Ethylhexyl)phthalate 360 B 87 B 45 B 97 B 60 B 190 B 62 B 110 B 120 B 220 B 230 B 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Butylbenzylphthalate 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 U 430 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Caprolactam 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 U 430 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Carbazole 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 U 430 U 430 U 1,200 U 1,200 U 830 U 510 U 170 J

Chrysene 5.1 J 8.2 J 22 J 150 470 490 460 680 250 330 170 430 U 1,200 U 1,200 U 300 J 440 J 730

Dibenz(a,h)anthracene 14 U 13 U 4.7 J 50 86 110 140 210 75 88 34 J 430 U 1,200 U 1,200 U 830 U 510 U 120 J

Dibenzofuran 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 U 430 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Diethylphthalate 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 U 430 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Dimethyl phthalate 2.2 B 13 U 2.3 B 4.6 B 6.1 B 17 U 6.3 B 14 U 8.6 B 5.5 J 2.5 J 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Di-n-butylphthalate 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 U 430 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Di-n-octylphthalate 72 U 66 U 67 U 110 U 63 U 87 U 65 U 69 U 99 U 140 U 88 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Fluoranthene 7.5 J 20 J 36 240 1,000 1,100 730 1,400 590 560 450 430 U 260 J 1,200 U 360 J 770 1,500

Fluorene 14 U 13 U 13 U 20 J 98 41 24 J 77 20 J 28 U 22 J 430 U 1,200 U 1,200 U 830 U 510 U 110 J

Hexachlorobenzene 14 U 13 U 13 U 22 U 2.4 J 17 U 2.6 J 14 U 20 U 28 U 18 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Hexachlorobutadiene 14 U 13 U 13 U 22 U 12 U 17 U 13 U 14 U 20 U 28 UJ 18 UJ 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Hexachlorocyclopentadiene 14 U 13 U 13 UL 22 U 6.6 J 17 U 6.6 J 14 U 20 U 28 U 18 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Hexachloroethane 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 U 430 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Indeno(1,2,3-cd)pyrene 14 U 5.4 J 16 J 140 250 300 250 420 220 210 110 430 U 1,200 U 1,200 U 830 U 280 J 390 J

Isophorone 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 U 430 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Naphthalene 14 UL 13 UL 13 UL 22 UL 20 B 5.9 B 7.6 B 63 L 20 UL 28 U 5.1 B 430 U 1,200 U 1,200 U 830 U 510 U 500 U

n-Nitroso-di-n-propylamine 14 U 13 U 13 U 22 U 12 U 17 U 13 U 14 U 20 U 28 U 18 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

n-Nitrosodiphenylamine 360 U 320 U 330 U 540 U 310 U 430 U 320 U 340 U 490 U 700 U 430 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Nitrobenzene 14 U 13 U 13 U 22 U 12 U 17 U 13 U 14 U 20 U 28 U 18 U 430 U 620 U 620 U 620 U 510 U 500 U

Pentachlorophenol 72 UL 66 UL 67 UL 110 UL 63 UL 87 UL 65 UL 69 UL 99 UL 140 UL 88 UL 1,100 U 3,000 U 3,100 U 2,100 U 1,300 U 1,300 U

Phenanthrene 2.9 J 7.4 J 18 J 140 680 390 200 780 210 110 260 430 U 1,200 U 1,200 U 830 U 360 J 940

Phenol 72 U 66 U 67 U 110 U 8.8 J 87 U 65 U 69 U 99 U 140 U 88 U 430 U 1,200 U 1,200 U 830 U 510 U 500 U

Pyrene 7.7 J 14 J 38 270 780 890 660 1,100 500 600 470 430 U 1,200 U 1,200 U 330 J 630 1,100

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD 1.9 J 2.2 U 6.7 J 57 J 2.4 J 29 J 44 J 52 42 J 23 J 6.4 J 66 38 J 47 4.4 J 13 40

4,4'-DDE 1.4 J 2.2 U 2.8 J 29 J 1.5 J 9.3 J 4.7 J 7.5 13 J 22 J 12 J 8.1 22 21 8.4 4 J 4.2 J

4,4'-DDT 2.4 U 2.2 U 2.3 J 9.2 J 2.1 UJ 6.1 J 2.7 J 3.2 J 4 J 39 J 5.4 J 3.1 B 12 U 12 B 12 J 3.1 B 2.7 B

Aldrin 1.2 U 1.1 U 1.1 UJ 1.7 UJ 1.1 UJ 1.6 UJ 1.2 UJ 1.2 U 1.6 UJ 2.6 UJ 1.4 UJ 2.2 U 6.1 U 6.3 U 4.3 U 2.6 U 2.6 U

alpha-BHC 1.2 U 1.1 U 1.1 UJ 1.7 UJ 1.1 UJ 1.6 UJ 1.2 UJ 1.2 U 1.6 UJ 2.6 UJ 1.4 UJ 2.2 U 6.1 U 6.3 U 4.3 U 2.6 U 2.6 U

alpha-Chlordane 1.2 U 1.1 U 1.1 UJ 1.7 UJ 1.1 UJ 1.6 UJ 1.2 UJ 1.2 U 1.6 UJ 2.6 UJ 1.4 UJ 1.2 J 5.3 J 4 J 1.8 J 0.82 J 1.6 J

Aroclor-1016 12 U 11 U 11 UJ 17 U 11 UL 16 U 12 U 12 U 16 U 26 U 14 UJ 43 U 120 U 120 U 83 U 51 U 50 U

Aroclor-1221 12 U 11 U 11 UJ 17 U 11 UL 16 U 12 U 12 U 16 U 26 U 14 UJ 88 U 240 U 250 U 170 U 100 U 100 U

Aroclor-1232 15 U 13 U 13 UJ 20 U 13 UL 19 U 14 U 14 U 19 U 31 U 17 UJ 43 U 120 U 120 U 83 U 51 U 50 U

Aroclor-1242 12 U 11 U 11 UJ 17 U 11 UL 16 U 12 U 12 U 16 U 26 U 14 UJ 43 U 120 U 120 U 83 U 51 U 50 U

Aroclor-1248 12 U 11 U 11 UJ 17 U 11 UL 16 U 12 U 12 U 16 U 26 U 14 UJ 43 U 120 U 120 U 83 U 51 U 50 U

Aroclor-1254 12 U 11 U 11 UJ 17 U 11 UL 16 U 12 U 12 U 16 U 830 14 UJ 43 U 120 U 120 U 83 U 51 U 50 U

Aroclor-1260 12 U 11 U 11 UJ 17 U 11 UL 16 U 12 U 12 U 16 U 26 U 14 UJ 43 U 120 U 120 U 160 51 U 50 U

beta-BHC 1.2 U 1.1 U 1.1 UJ 1.7 UJ 1.1 UJ 1.6 UJ 1.2 UJ 1.2 U 1.6 UJ 2.6 UJ 1.4 UJ 2.2 U 6.1 U 6.3 U 4.3 U 2.6 U 1.2 J

delta-BHC 1.2 U 1.1 U 1.1 UJ 1.7 UJ 1.1 UJ 1.6 UJ 1.2 UJ 1.2 U 1.6 UJ 2.6 UJ 1.4 UJ 2.2 U 6.1 U 6.3 U 4.3 U 2.6 U 2.6 U

Dieldrin 2.4 U 2.2 U 1.6 J 8.3 J 2.1 UJ 3.1 UJ 2.4 UJ 2.3 U 3.2 UJ 5.2 UJ 2.8 UJ 4.3 U 12 U 12 U 8.3 U 5.1 U 5 U

Endosulfan I 1.2 U 1.1 U 1.1 UJ 1.7 UJ 1.1 UJ 1.6 UJ 1.2 UJ 1.2 U 3.2 J 2.6 UJ 2.3 J 2.2 U 6.1 U 6.3 U 4.3 U 2.6 U 2.6 U

Endosulfan II 2.4 U 2.2 U 2.1 UJ 3.2 UJ 2.1 UJ 3.1 UJ 2.4 UJ 2.3 U 3.2 UJ 5.2 UJ 2.8 UJ 4.3 U 12 U 12 U 8.3 U 5.1 U 5 U

Endosulfan sulfate 2.4 U 2.2 U 2.1 UJ 3.2 UJ 2.1 UJ 3.1 UJ 2.4 UJ 2.3 U 3.2 UJ 5.2 UJ 2.8 UJ 4.3 U 12 U 12 U 8.3 U 5.1 U 5 U

Endrin 2.4 U 2.2 U 2.1 UJ 3.2 UJ 2.1 UJ 3.1 UJ 2.4 UJ 2.3 U 3.2 UJ 5.2 UJ 2.8 UJ 4.3 U 12 U 12 U 8.3 U 2.1 J 5 U

Endrin aldehyde 2.4 U 2.2 U 2.1 UJ 3.2 UJ 2.1 UJ 3.1 UJ 2.4 UJ 2.3 U 3.2 UJ 5.2 UJ 2.8 UJ 4.3 U 12 U 3.4 J 8.3 U 2.5 J 5 U

Endrin ketone 2.4 U 2.2 U 2.1 UJ 3.2 UJ 2.1 UJ 3.1 UJ 2.4 UJ 2.3 U 3.2 UJ 5.2 UJ 2.8 UJ 4.3 U 12 U 2.6 J 8.3 U 4.1 J 1.2 J

gamma-BHC (Lindane) 1.2 U 1.1 U 1.1 UJ 1.7 UJ 1.1 UJ 1.6 UJ 1.2 UJ 1.2 U 1.6 UJ 2.6 UJ 1.4 UJ 2.2 U 6.1 U 6.3 U 4.3 U 2.6 U 2.6 U

gamma-Chlordane 1.2 U 1.1 U 1.1 UJ 1.7 UJ 1.1 UJ 1.6 UJ 1.2 UJ 1.2 U 1.6 UJ 2.6 UJ 1.4 UJ 0.67 J 2.3 J 1.6 J 1.6 J 5 0.65 J

Heptachlor 1.2 U 1.1 U 1.1 UJ 1.7 UJ 1.1 UJ 1.6 UJ 1.2 UJ 1.2 U 1.6 UJ 2.6 UJ 1.4 UJ 2.2 U 6.1 U 6.3 U 4.3 U 2.6 U 2.6 U

Heptachlor epoxide 1.2 U 1.1 U 1.1 UJ 1.7 UJ 1.1 UJ 1.6 UJ 1.2 UJ 1.2 U 1.6 UJ 2.6 UJ 1.4 UJ 2.2 U 6.1 U 6.3 U 4.3 U 2.6 U 2.6 U
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Table F-4

Sediment Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

IS66SD06

10/01/10

IS66SD06P

10/01/10

IS66SD07

IS66SD07

10/01/10

IS66SD08

IS66SD08

10/01/10

IS66SD09

IS66SD09

10/01/10

IS66SD10

IS66SD10

10/01/10

IS66SD11

IS66SD11

10/01/10

IS66SD12

10/01/10 04/12/07

IS66SD13

IS66SD13

10/01/10

IS66SD14

IS66SD14

09/30/10

IS66SD15

IS66SD15

09/30/10

IS66SWSD01

IS66SD01

IS66SWSD05

IS66SD05

04/10/07

IS66SD06 IS66SWSD02 IS66SWSD03

IS66SD03

04/10/07

IS66SWSD04

IS66SD04

04/10/07

IS66SD02

04/10/07

IS66SD02P

04/10/07

IS66SD12

Methoxychlor 12 U 11 U 11 UJ 17 UJ 11 UJ 16 UJ 12 UJ 12 U 16 UJ 12 J 14 UJ 22 U 61 U 35 J 43 U 17 J 26 U

Toxaphene 24 U 21 U 20 UJ 31 UJ 21 UJ 30 UJ 23 UJ 22 U 31 UJ 50 UJ 27 UJ 220 U 610 U 630 U 430 U 260 U 260 U

Dioxin/Furans (PG/G)

1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.963 J 0.896 J 0.753 J 3.35 J 0.883 X 3.14 J 1.72 J 4.92 2.98 J 3.9 J 24.1 NA NA NA NA NA NA

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 11.3 9.79 6.99 38.9 12.6 22.7 18.4 69.6 40.4 16.6 75.1 NA NA NA NA NA NA

1,2,3,4,7,8,9-Heptachlorodibenzofuran 3.25 U 3.02 U 3.22 U 5.81 U 3.34 U 0.309 X 0.169 X 0.394 X 4.98 U 4.15 U 1.19 X NA NA NA NA NA NA

1,2,3,4,7,8-Hexachlorodibenzofuran 0.151 J 3.02 U 3.22 U 0.493 X 0.073 X 4.38 U 0.182 J 0.113 X 4.98 U 0.289 J 5.74 J NA NA NA NA NA NA

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 3.25 U 3.02 U 3.22 U 0.461 J 3.34 U 4.38 U 3.67 U 3.47 U 0.213 X 0.175 J 1.02 X NA NA NA NA NA NA

1,2,3,6,7,8-Hexachlorodibenzofuran 3.25 U 3.02 U 3.22 U 0.649 J 0.068 X 4.38 U 0.342 J 3.47 U 4.98 U 4.15 U 2.27 J NA NA NA NA NA NA

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.32 J 0.263 J 3.22 U 1.05 J 0.299 J 0.495 X 0.685 J 1.3 J 0.944 J 0.356 X 3.1 J NA NA NA NA NA NA

1,2,3,7,8,9-Hexachlorodibenzofuran 3.25 U 3.02 U 3.22 U 5.81 U 3.34 U 4.38 U 3.67 U 3.47 U 4.98 U 4.15 U 8.32 U NA NA NA NA NA NA

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.353 J 0.303 X 3.22 U 0.919 J 0.261 J 0.308 J 0.517 J 0.248 X 0.599 X 0.343 J 3.88 J NA NA NA NA NA NA

1,2,3,7,8-Pentachlorodibenzofuran 3.25 U 3.02 U 3.22 U 5.81 U 3.34 U 4.38 U 3.67 U 3.47 U 4.98 U 4.15 U 1.93 X NA NA NA NA NA NA

1,2,3,7,8-Pentachlorodibenzo-p-dioxin 3.25 U 3.02 U 3.22 U 5.81 U 3.34 U 4.38 U 0.165 J 3.47 U 0.0986 X 4.15 U 1.07 J NA NA NA NA NA NA

2,3,4,6,7,8-Hexachlorodibenzofuran 3.25 U 3.02 U 3.22 U 0.304 X 3.34 U 4.38 U 0.346 X 3.47 U 4.98 U 4.15 U 2.2 J NA NA NA NA NA NA

2,3,4,7,8-Pentachlorodibenzofuran 3.25 U 3.02 U 3.22 U 5.81 U 3.34 U 4.38 U 0.222 X 3.47 U 4.98 U 4.15 U 1.96 X NA NA NA NA NA NA

2,3,7,8-TCDD (dioxin) 1.3 U 1.21 U 1.29 U 2.32 U 1.34 U 1.75 U 0.0644 X 1.39 U 1.99 U 1.66 U 0.492 X NA NA NA NA NA NA

2,3,7,8-Tetrachlorodibenzofuran 1.3 U 1.21 U 1.29 U 2.32 U 0.313 J 0.584 J 0.402 J 1.39 U 1.99 U 0.497 J 3.46 NA NA NA NA NA NA

Octachlorodibenzofuran 3.68 J 3.31 J 2.67 J 14.3 5.21 J 14.2 5.64 J 33 9.44 J 4.87 J 31.1 NA NA NA NA NA NA

Octachlorodibenzo-p-dioxin 560 576 334 J 1,790 454 835 495 1,050 1,490 1,000 1,650 NA NA NA NA NA NA

Total heptachlorodibenzofuran 2.87 J 2.55 J 2.17 J 12.9 2.75 J 12.2 5.87 29.2 9.9 9.14 50.2 NA NA NA NA NA NA

Total heptachlorodibenzo-p-dioxin 30.1 28.7 18.3 105 33.8 53.3 43.2 253 119 42.6 160 NA NA NA NA NA NA

Total hexachlorodibenzofuran 0.817 J 1.1 J 0.433 J 5.35 J 0.32 J 3.54 J 9.59 3.97 2.93 J 1.97 J 26.5 NA NA NA NA NA NA

Total hexachlorodibenzo-p-dioxin 7.14 5.05 2.7 J 15.1 6.7 6.47 7.3 12.8 8.67 5.67 30.4 NA NA NA NA NA NA

Total pentachlorodibenzofuran 0.617 J 0.372 J 0.324 J 3.83 J 3.34 U 0.536 J 16.8 0.435 J 0.799 J 1 J 18.7 NA NA NA NA NA NA

Total pentachlorodibenzo-p-dioxin 1.03 J 0.57 J 3.22 U 1.07 J 0.85 J 1.16 J 1.23 J 0.591 J 0.333 J 4.15 U 4.84 J NA NA NA NA NA NA

Total tetrachlorodibenzofuran 1.3 U 1.21 U 1.29 U 2.32 U 0.56 J 0.428 J 1.64 0.363 J 0.397 J 0.718 J 33.9 NA NA NA NA NA NA

Total tetrachlorodibenzo-p-dioxin 1.3 U 0.572 J 1.29 U 2.32 U 0.549 J 0.437 J 0.39 J 1.39 U 0.424 J 1.66 U 3.32 J NA NA NA NA NA NA

Toxic Equivalents (Total TEQ) 0.374 0.337 0.178 1.35 0.374 0.655 0.897 1.24 1.16 0.672 5.88 NA NA NA NA NA NA

Explosives (UG/KG)

1,3,5-Trinitrobenzene 66 U 65 U 68 UL 98 U 65 U 89 U 65 U 64 U 84 U 120 U 70 U 620 U 620 U 620 U 620 U 620 U 620 U

1,3-Dinitrobenzene 66 U 65 U 68 UL 98 U 65 U 89 U 65 U 64 U 84 U 120 U 70 U 620 U 620 U 620 U 620 U 620 U 620 U

2,4,6-Trinitrotoluene 66 U 65 U 68 UL 98 U 65 U 89 U 65 U 64 U 84 U 120 U 70 U 620 U 620 U 620 U 620 U 620 U 620 U

2-Amino-4,6-dinitrotoluene 66 U 65 U 68 UL 98 U 65 U 89 U 65 U 64 U 84 U 120 U 70 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U

2-Nitrotoluene 66 U 65 U 68 UL 98 U 65 U 89 U 65 U 64 U 84 U 120 U 70 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U

3-Nitrotoluene 66 U 65 U 68 UL 98 U 65 U 89 U 65 U 64 U 84 U 120 U 70 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U

4-Amino-2,6-dinitrotoluene 66 U 65 U 68 UL 98 U 65 U 89 U 65 U 64 U 84 U 120 U 70 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U

4-Nitrotoluene 66 U 65 U 68 UL 98 U 65 U 89 U 65 U 64 U 84 U 120 U 70 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U

HMX 66 U 65 U 68 UL 98 U 65 U 89 U 65 U 64 U 84 U 120 U 70 U 620 U 620 U 620 U 620 U 620 U 620 U

Nitroglycerin 530 U 1,400 540 UL 790 U 520 U 710 U 520 U 510 U 670 U 1,000 U 560 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U

Nitroguanidine 39 U 39 U 40 U 40 U 39 U 40 U 39 U 40 U 40 U 40 U 40 UL 130 U 320 U 280 U 230 U 120 U 140 U

Perchlorate 0.53 U 0.51 U 0.53 U 0.72 U 0.53 U 0.57 U 0.54 U 0.54 U 0.65 U 0.62 U 1.3 U 2.9 J 5.9 R 6.3 R 7.7 J 3 R 3.1 R

RDX 66 U 65 U 68 UL 98 U 65 U 89 U 65 U 64 U 84 U 120 U 70 U 620 U 620 U 620 U 620 U 620 U 620 U

Tetryl 66 U 65 U 68 UL 98 U 65 U 89 U 65 U 64 U 84 U 120 U 70 U 1,200 R 1,200 R 1,200 R 1,200 R 1,200 R 1,200 R

Total Metals (MG/KG)

Aluminum 4,590 J 2,840 J 3,160 9,690 1,450 9,240 3,400 2,790 10,600 12,000 10,100 928 14,300 16,500 9,170 2,190 3,030

Antimony 0.6 U 0.48 U 0.43 UL 0.71 U 0.4 U 0.19 J 0.15 J 0.18 J 0.35 J 1.8 4.7 0.66 B 2.2 B 3.3 B 3 B 1.2 B 0.86 B

Arsenic 1.1 B 1.1 B 3.5 5.2 0.54 B 8.8 2.9 3.3 5.6 8.4 6.4 1.2 J 6.2 J 8.2 8.9 13.8 3.5

Barium 30.7 23.6 34 92.2 10 83.7 28.3 41.4 89.4 138 103 16.2 J 154 170 93.6 J 34.2 J 36.6 J

Beryllium 0.28 J 0.23 J 0.3 J 0.81 0.14 B 0.81 0.32 J 0.3 J 0.84 0.63 J 0.68 0.18 B 1.5 B 1.5 B 0.71 B 0.38 B 0.36 B

Cadmium 0.82 J 0.64 J 0.2 J 0.96 J 0.12 B 0.8 J 0.24 J 0.29 J 0.81 J 4.7 0.32 J 0.097 U 1.1 B 1.1 B 0.45 B 0.11 U 0.12 U

Calcium 454 458 239 K 730 159 B 1,260 435 856 1,320 4,530 1,470 285 J 3,690 3,580 J 2,980 1,180 J 577 J

Chromium 7.4 5.3 5.9 15.4 4 14.6 8.6 6.7 16.2 26.7 16.8 2.6 26.8 30.2 13.2 8.2 7.9

Cobalt 6.7 6.7 9.3 24.5 2.7 21 5.8 6.4 12.5 10.4 9.2 3.1 J 40.9 28.9 J 19 J 15.3 5.5 J

Copper 10.7 9 7.8 33.1 5.6 25.8 12.3 8.4 26.2 134 28.2 3.5 J 67.8 73 30.2 J 13.2 12.9

Cyanide 0.56 U 0.52 U 0.56 U 0.88 U 0.51 J 0.72 U 0.35 J 0.56 U 0.76 U 1.2 U 0.72 U 0.08 U 0.21 U 0.22 U 0.15 U 0.092 U 0.093 U

Iron 4,730 4,100 8,680 14,900 3,220 23,100 15,600 10,800 19,900 21,100 15,200 3,460 21,300 25,400 11,300 13,700 13,700

Lead 13.6 10.4 10.5 29.9 7 36 21.8 17.4 63.2 262 57.2 3.6 67.5 78.9 39.8 70.9 21.6

Magnesium 440 302 256 K 852 155 763 300 323 1,060 1,690 1,090 180 J 1,310 J 1,470 J 1,090 J 868 J 372 J

Manganese 80 77.9 118 244 27.2 461 71.2 379 110 593 233 119 247 292 229 122 126

Mercury 0.02 J 0.04 0.02 J 0.06 J 0.01 J 0.08 0.04 J 0.03 J 0.15 0.35 1.8 0.057 U 0.18 B 0.16 B 1.3 0.072 B 0.076 U

Nickel 5.3 4.4 4.7 15.5 2.2 J 16.6 9.4 6.8 17.6 26.3 12 2 J 31.6 30 20.6 14.2 7.7 J

Potassium 508 J 264 J 275 K 803 180 840 360 279 777 839 780 66.1 J 878 J 977 J 679 J 164 J 219 J

Selenium 0.16 J 0.08 J 0.1 J 0.36 J 0.04 J 0.51 J 0.24 J 0.19 J 0.62 0.77 J 0.56 0.66 UJ 1.8 UJ 2 UJ 1.3 UJ 0.77 UJ 0.81 UJ

Silver 0.03 J 0.02 J 0.03 J 0.11 J 0.03 J 0.15 0.05 J 0.05 J 0.3 17 0.33 0.29 U 0.81 U 0.87 U 0.68 B 0.34 U 0.36 U

Sodium 115 B 85.8 B 101 B 230 B 50.7 B 320 B 94.1 B 53.7 B 305 B 789 331 105 B 408 B 526 B 294 B 166 B 174 B

Thallium 0.06 J 0.03 J 0.04 J 0.14 J 0.02 J 0.22 0.12 J 0.07 J 0.23 0.2 J 0.19 0.71 U 2 U 2.1 U 1.4 U 0.83 U 0.87 U

Vanadium 11.2 7.8 12.6 39.3 5.8 37.8 18.4 16.2 39.4 34.6 28.8 9.6 J 61.5 68 25.7 26.2 20.6

Zinc 53.7 47.4 30.3 89.3 13.7 88.3 35.4 39.8 127 414 131 10.4 216 228 186 55.1 47.9

Page 3 of 4



Table F-4

Sediment Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

IS66SD06

10/01/10

IS66SD06P

10/01/10

IS66SD07

IS66SD07

10/01/10

IS66SD08

IS66SD08

10/01/10

IS66SD09

IS66SD09

10/01/10

IS66SD10

IS66SD10

10/01/10

IS66SD11

IS66SD11

10/01/10

IS66SD12

10/01/10 04/12/07

IS66SD13

IS66SD13

10/01/10

IS66SD14

IS66SD14

09/30/10

IS66SD15

IS66SD15

09/30/10

IS66SWSD01

IS66SD01

IS66SWSD05

IS66SD05

04/10/07

IS66SD06 IS66SWSD02 IS66SWSD03

IS66SD03

04/10/07

IS66SWSD04

IS66SD04

04/10/07

IS66SD02

04/10/07

IS66SD02P

04/10/07

IS66SD12

Wet Chemistry

pH (ph) 7.9 7.6 6.7 6.6 7.3 7 7 8.1 6.6 6.6 6.8 7.01 6.39 6.6 6.53 6.96 6.61

Total organic carbon (TOC) (mg/kg) NA NA NA NA NA NA NA NA NA NA NA 11,800 J 98,600 J 94,100 J 146,000 J 145,000 J 26,500 J

Total organic carbon (TOC) (ug/g) 16,000 3,300 16,000 51,000 2,400 34,000 18,000 18,000 63,000 130,000 56,000 NA NA NA NA NA NA

Grain Size (PCT)

Coarse Sand (%) 0.2 0.4 0.6 2.2 0.4 0.9 1.2 0.1 0.1 0.9 3 NA NA NA NA NA NA

Fine Sand (%) 78.4 72.2 75.7 52.2 88 58.2 66.8 81.5 36.6 35.5 20.5 NA NA NA NA NA NA

Fines (%) 13.9 23.4 8.6 38.4 9.2 38.8 21 15.9 62.2 56.6 68.3 NA NA NA NA NA NA

Gravel (%) 0 0 0.3 0.8 0 0 1.3 0 0 0.9 1.4 NA NA NA NA NA NA

Medium Sand (%) 7.5 4 14.8 6.4 2.4 2.1 9.7 2.5 1.1 6.1 6.8 NA NA NA NA NA NA

Sand (%) 86.1 76.6 91.1 60.8 90.8 61.2 77.7 84.1 37.8 42.5 30.3 NA NA NA NA NA NA

GRAINSIZE (PCT/P)

GS03 Sieve 3" (75 mm) 100 100 100 100 100 100 100 100 100 100 100 NA NA NA NA NA NA

GS05 Sieve 2" (50 mm) 100 100 100 100 100 100 100 100 100 100 100 NA NA NA NA NA NA

GS06 Sieve 1.5" (37.5 mm) 100 100 100 100 100 100 100 100 100 100 100 NA NA NA NA NA NA

GS07 Sieve 1" (25.0 mm) 100 100 100 100 100 100 100 100 100 100 100 NA NA NA NA NA NA

GS08 Sieve 0.75" (19.0 mm) 100 100 100 100 100 100 100 100 100 100 100 NA NA NA NA NA NA

GS10 Sieve 0.375" (9.5 mm) 100 100 100 100 100 100 100 100 100 100 100 NA NA NA NA NA NA

Sieve No. 004 (4.75 mm) 100 100 99.7 99.2 100 100 98.7 100 100 99.1 98.6 NA NA NA NA NA NA

Sieve No. 010 (2.00 mm) 99.8 99.6 99.1 97 99.6 99.1 97.5 99.9 99.9 98.2 95.6 NA NA NA NA NA NA

Sieve No. 020 (850 um) 99 98.5 96.1 96.5 99.3 98.7 95.4 99.5 99.6 96.7 94 NA NA NA NA NA NA

Sieve No. 040 (425 um) 92.3 95.6 84.3 90.6 97.2 97 87.8 97.4 98.8 92.1 88.8 NA NA NA NA NA NA

Sieve No. 060 (250 um) 66.4 81.3 58.8 78 84.7 93.3 77.4 86.7 97.3 86.2 83.1 NA NA NA NA NA NA

Sieve No. 080 (180 um) 42.7 65.2 32.2 60.7 46.7 73.2 59.1 58.6 89.9 82 79.7 NA NA NA NA NA NA

Sieve No. 100 (150 um) 34.5 54.7 23.4 55.2 33.7 64.8 51.1 47.5 86.4 77.9 77.4 NA NA NA NA NA NA

Sieve No. 200 (75 um) 13.9 23.4 8.6 38.4 9.2 38.8 21 15.9 62.2 56.6 68.3 NA NA NA NA NA NA

Notes:\\orlando\groups\Publications\Projects\ES\Indian_Head_Site_66_RI_ES072011162218ORL\04_Appendices\Appendix E - Raw Analytical Data\[04 IH-CTO_JU04-Site66-SD-2007_2010-RDE_Table_Loaded.xlsx]

B - Analyte not detected above the level reported in blanks 6/28/2011 15:13

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

precise

K - Analyte present, value may be biased high, actual value may 

be lower

L - Analyte present, value may be biased low, actual value may 

be higher

NA - Not analyzed Hillary Ott

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

X - Dioxins only: Estimated Maximum Possible Concentration 

(EMPC)

MG/KG - Milligrams per kilogram

PCT - Percent

PG/G - Picograms per gram

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Table F-5

Ash Raw Analytical Results

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Station ID

Sample ID

Sample Date

Chemical Name

Dioxin/Furans (PG/G)

1,2,3,4,6,7,8-Heptachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.841 J 6.36 3.11

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 4.16 73.3 17.2

1,2,3,4,7,8,9-Heptachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 3.18 U 5.04 U 2.94 U

1,2,3,4,7,8-Hexachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.429 X 0.816 J 3.04

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 3.18 U 5.04 U 0.287 X

1,2,3,6,7,8-Hexachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.178 X 5.04 U 1.15 J

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.184 X 2.01 J 0.564 X

1,2,3,7,8,9-Hexachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.0398 X 5.04 U 0.193 J

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.164 X 0.621 X 0.624 X

1,2,3,7,8-Pentachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.911 J 1.61 J 9.41

1,2,3,7,8-Pentachlorodibenzo-p-dioxin 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.0639 X 5.04 U 0.319 J

2,3,4,6,7,8-Hexachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.128 J 5.04 U 0.463 X

2,3,4,7,8-Pentachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.476 J 0.625 X 3.78

2,3,7,8-TCDD (dioxin) 3,117 U 3,769 U 3,294 U 4,016 U NA NA NA NA 1.27 U 2.01 U 0.196 X

2,3,7,8-Tetrachlorodibenzofuran 3,117 U 3,769 U 3,294 U 4,016 U NA NA NA NA 2.18 2.45 16.8

Octachlorodibenzofuran 15,585 U 18,849 U 16,473 U 20,081 U NA NA NA NA 1.82 X 8.62 J 8.14

Octachlorodibenzo-p-dioxin 175 J 113 J 167 J 84.1 J NA NA NA NA 89.2 654 265 J

Total heptachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 1.9 J 16.8 7.44

Total heptachlorodibenzo-p-dioxin 13 16 17 12 NA NA NA NA 9.81 129 55.7

Total hexachlorodibenzofuran 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 1.13 J 4.65 J 10.7

Total hexachlorodibenzo-p-dioxin 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 1.11 J 10.5 6.7

Total pentachlorodibenzofuran 20 9,424 U 8,236 U 10,040 U NA NA NA NA 6.12 9.64 71.9

Total pentachlorodibenzo-p-dioxin 7,792 U 9,424 U 8,236 U 10,040 U NA NA NA NA 0.436 J 5.04 U 2.06 J

Total tetrachlorodibenzofuran 29 3,769 U 3,294 U 4,016 U NA NA NA NA 18.2 18.3 155

Total tetrachlorodibenzo-p-dioxin 3,117 U 3,769 U 3,294 U 4,016 U NA NA NA NA 0.841 J 1.74 J 5.26

Toxic Equivalents (Total TEQ) NA NA NA NA NA NA NA NA 0.642 1.82 4.52

Total Metals (MG/KG)

Aluminum NA NA NA NA 6,240 5,970 8,420 6,890 10,000 11,100 5,960

Antimony NA NA NA NA 1.1 U 1.2 U 1.2 U 0.65 U 0.34 L 0.9 U 0.37 J

Arsenic NA NA NA NA 96.5 86.9 24.9 49 123 49.4 37.7

Barium NA NA NA NA 68.7 69.6 120 108 86.3 201 108

Beryllium NA NA NA NA 1.9 1.8 1.4 1.4 3 2.4 1.7

Cadmium NA NA NA NA 0.45 J 0.38 J 0.49 J 0.21 J 0.29 J 0.42 J 0.22 J

Calcium NA NA NA NA 3,300 3,770 4,540 1,190 1,740 5,310 1,970

Chromium NA NA NA NA 19.9 20.3 19.8 14.8 28.8 20.6 16.1

Cobalt NA NA NA NA 17 17.2 9.4 10.4 17.2 11 7.4

Copper NA NA NA NA 36 34.8 38.8 43.6 42.3 40.2 38.6

Cyanide NA NA NA NA 0.48 U 0.48 U 0.52 U 0.56 U 0.52 U 0.76 U 0.56 U

Iron NA NA NA NA 42,900 45,000 35,100 23,000 51,300 42,500 28,600

Lead NA NA NA NA 17.4 17.1 49 26 25.2 J 39.3 36.9

Magnesium NA NA NA NA 366 389 960 356 279 922 418

Manganese NA NA NA NA 130 139 378 232 98.3 L 150 455

Mercury NA NA NA NA 0.32 0.29 0.23 0.66 0.67 L 0.24 0.28

Nickel NA NA NA NA 35.9 35.8 36.6 23.7 37.2 38.4 36.1

Potassium NA NA NA NA 391 417 615 626 396 1,090 539

Selenium NA NA NA NA 1.8 1.6 3 3.1 6.1 2.3 8.1

Silver NA NA NA NA 0.08 J 0.08 J 0.14 0.08 J 0.11 J 0.1 J 0.09 J

Sodium NA NA NA NA 57.2 J 66.4 J 120 J 112 J 58.3 J 384 399

Thallium NA NA NA NA 1.5 1.2 0.99 0.7 1.9 1.4 0.76

Vanadium NA NA NA NA 86.6 80.8 76.4 50.5 86.9 80.3 150

Zinc NA NA NA NA 53.8 55.1 59 26.5 40.6 J 53.8 30

Notes:\\orlando\groups\Publications\Projects\ES\Indian_Head_Site_66_RI_ES072011162218ORL\04_Appendices\Appendix E - Raw Analytical Data\[05 IH-CTO_JU04-Site66-ASH-2007_2010-RDE_Table_Loaded.xlsx]

J - Analyte present, value may or may not be 

accurate or precise ######

L - Analyte present, value may be biased low, actual 

value may be higher

NA - Not analyzed Hillary Ott

U - The material was analyzed for, but not detected

X - Dioxins only: Estimated Maximum Possible 

Concentration (EMPC)

MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

IS66ASH01

IS66AH01

04/10/07

IS66AH02

04/10/07

IS66AH02P

04/10/07

IS66ASH03

IS66AH03

04/10/07 09/21/10

IS66AH04

09/21/10

IS66AH04P

09/21/10

IS66ASH09

IS66AH09

09/21/10

IS66ASH02 IS66ASH04 IS66ASH07

IS66AH07

09/21/10

IS66ASH08

IS66AH08

09/21/10

IS66ASH05

IS66AH05

09/21/10

IS66ASH06

IS66AH06
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Appendix G 
Human Health Risk Assessment Tables 



TABLE 1

SELECTION OF EXPOSURE PATHWAYS

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway

Current/Future Surface Soil Surface Soil Surface Soil Trespasser/Visitor Adult Ingestion On-site Quant Trespassers/visitors may access site and contact site surface soil.

Dermal 

Absorption
On-site Quant Trespassers/visitors may access site and contact site surface soil.

Adolescent Ingestion On-site Quant Trespassers/visitors may access site and contact site surface soil.

Dermal 

Absorption
On-site Quant Trespassers/visitors may access site and contact site surface soil.

Air
Emissions from  Surface 

Soil 
Trespasser/Visitor Adult Inhalation On-site Quant

Trespassers/visitors could inhale vapors and dust from site surface soil 

disturbed during activities at the site.

Adolescent Inhalation On-site Quant
Trespassers/visitors could inhale vapors and dust from site surface soil 

disturbed during activities at the site.

Ash Ash Ash Trespasser/Visitor Adult Ingestion On-site Quant Trespassers/visitors may access site and contact ash piles.

Dermal 

Absorption
On-site Quant Trespassers/visitors may access site and contact ash piles.

Adolescent Ingestion On-site Quant Trespassers/visitors may access site and contact ash piles.

Dermal 

Absorption
On-site Quant Trespassers/visitors may access site and contact ash piles.

Air Emissions from Ash Trespasser/Visitor Adult Inhalation On-site Quant
Trespassers/visitors could inhale dust from ash piles disturbed during activities 

at the site.

Adolescent Inhalation On-site Quant
Trespassers/visitors could inhale dust from ash piles disturbed during activities 

at the site.

Sediment Sediment Sediment Trespasser/Visitor Adult Ingestion On-site Quant Trespassers/visitors may access the site and contact sediment.

Dermal 

Absorption
On-site Quant Trespassers/visitors may access the site and contact sediment.

Adolescent Ingestion On-site Quant Trespassers/visitors may access the site and contact sediment.

Dermal 

Absorption
On-site Quant Trespassers/visitors may access the site and contact sediment.

Future Soil* Soil*  Soil* Resident Adult Ingestion On-site Quant
Although unlikely, if the site is used for future residential development, 

residents could contact site soil.

Dermal 

Absorption
On-site Quant

Although unlikely, if the site is used for future residential development, 

residents could contact site soil.

Child Ingestion On-site Quant
Although unlikely, if the site is used for future residential development, 

residents could contact site soil.

Dermal 

Absorption
On-site Quant

Although unlikely, if the site is used for future residential development, 

residents could contact site soil.

Child/Adult Ingestion On-site Quant
Although unlikely, if the site is used for future residential development, 

residents could contact site soil.

Dermal 

Absorption
On-site Quant

Although unlikely, if the site is used for future residential development, 

residents could contact site soil.

Industrial Worker Adult Ingestion On-site Quant Industrial workers could contact site soil.

Dermal 

Absorption
On-site Quant Industrial workers could contact site soil.

Construction Worker Adult Ingestion On-site Quant
Construction workers could contact site soil while performing activities at the 

site.

Dermal 

Absorption
On-site Quant

Construction workers could contact site soil while performing activities at the 

site.

Trespasser/Visitor Adult Ingestion On-site Quant Trespassers/visitors may contact site soil while on the site.

Dermal 

Absorption
On-site Quant Trespassers/visitors may contact site soil while on the site.

Adolescent Ingestion On-site Quant Trespassers/visitors may contact site soil while on the site.

Dermal 

Absorption
On-site Quant Trespassers/visitors may contact site soil while on the site.
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway

Air Emissions from  Soil* Resident Adult Inhalation On-site Quant
If the site is used for future residential development, residents could inhale 

vapors and dust from site soil.

Child Inhalation On-site Quant
If the site is used for future residential development, residents could inhale 

vapors and dust from site soil.

Child/Adult Inhalation On-site Quant
If the site is used for future residential development, residents could inhale 

vapors and dust from site soil.

Industrial Worker Adult Inhalation On-site Quant
Future Industrial Worker may inhale vapors and dust from areas of site soil 

disturbed during activities at the site.

Construction Worker Adult Inhalation On-site Quant
Construction workers could inhale vapors and dust from site soil while working 

at the site.

Trespasser/Visitor Adult Inhalation On-site Quant Trespasser/visitors may inhale dust emanating from site soil .

Adolescent Inhalation On-site Quant Trespasser/visitors may inhale dust emanating from site soil.

Ash Ash Ash Resident Adult Ingestion On-site Quant
Although unlikely, if site used for future residential development, residents 

could contact site ash piles.

Dermal 

Absorption
On-site Quant

Although unlikely, if site used for future residential development, residents 

could contact site ash piles.

Child Ingestion On-site Quant
Although unlikely, if site used for future residential development, residents 

could contact site ash piles.

Dermal 

Absorption
On-site Quant

Although unlikely, if site used for future residential development, residents 

could contact site ash piles.

Child/Adult Ingestion On-site Quant
Although unlikely, if site used for future residential development, residents 

could contact site ash piles.

Dermal 

Absorption
On-site Quant

Although unlikely, if site used for future residential development, residents 

could contact site ash piles.

Industrial Worker Adult Ingestion On-site Quant Industrial workers could contact site ash piles while working at the site.

Dermal 

Absorption
On-site Quant Industrial workers could contact site ash piles while working at the site.

Construction Worker Adult Ingestion On-site Quant
Construction workers could contact site ash piles while performing activities at 

the site.

Dermal 

Absorption
On-site Quant

Construction workers could contact site ash piles while performing activities at 

the site.

Ash Air Emissions from Ash Resident Adult Inhalation On-site Quant
Although unlikely, if site used for future residential development, residents 

could inhale dust from ash piles at the site..

Child Inhalation On-site Quant
Although unlikely, if site used for future residential development, residents 

could inhale dust from ash piles at the site..

Child/Adult Inhalation On-site Quant
Although unlikely, if site used for future residential development, residents 

could inhale dust from ash piles at the site..

Industrial Worker Adult Inhalation On-site Quant Industrial workers could inhale dust from ash piles while working at the site.

Construction Worker Adult Inhalation On-site Quant
Construction workers could inhale dust from ash piles while performing 

activities at the site.

Sediment Sediment Sediment Resident Adult Ingestion On-site Quant
Although unlikely, if site used for future residential development, residents 

could contact sediment.

Dermal 

Absorption
On-site Quant

Although unlikely, if site used for future residential development, residents 

could contact sediment.

Child Ingestion On-site Quant
Although unlikely, if site used for future residential development, residents 

could contact sediment.

Dermal 

Absorption
On-site Quant

Although unlikely, if site used for future residential development, residents 

could contact sediment.

Child/Adult Ingestion On-site Quant
Although unlikely, if site used for future residential development, residents 

could contact sediment.

Dermal 

Absorption
On-site Quant

Although unlikely, if site used for future residential development, residents 

could contact sediment.

Construction Worker Adult Ingestion On-site Quant
Construction workers could contact sediment while performing activities at the 

site.

Dermal 

Absorption
On-site Quant

Construction workers could contact sediment while performing activities at the 

site.

Industrial Worker Adult Ingestion On-site Quant Industrial workers could contact sediment while working at the site.

Dermal 

Absorption
On-site Quant Industrial workers could contact sediment while working at the site.
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway

Groundwater Groundwater
Shallow Groundwater - 

Tap Water
Resident Adult

Dermal 

Absorption
On-site Quant

Although unlikely, groundwater will be evaluated for use as a future potable 

water supply.

Ingestion On-site Quant
Although unlikely, groundwater will be evaluated for use as a future potable 

water supply.

Child
Dermal 

Absorption
On-site Quant

Although unlikely, groundwater will be evaluated for use as a future potable 

water supply.

Ingestion On-site Quant
Although unlikely, groundwater will be evaluated for use as a future potable 

water supply.

Child/Adult
Dermal 

Absorption
On-site Quant

Although unlikely, groundwater will be evaluated for use as a future potable 

water supply.  Child/Adult evaluated for cancer risk only.

Ingestion On-site Quant
Although unlikely, groundwater will be evaluated for use as a future potable 

water supply.  Child/Adult evaluated for cancer risk only.

Construction Worker Adult
Dermal 

Absorption
On-site Quant

Construction worker may contact groundwater in an excavation during 

excavation and construction activities.

Ingestion On-site None
Incidental ingestion of groundwater from an excavation during excavation and 

construction activities expected to be insignificant compared to dermal 

exposure.
Future 

(continued)
Groundwater Air Resident Adult Inhalation On-site Quant

Although unlikely, groundwater will be evaluated for use as future potable 

water supply.

Child Inhalation On-site Quant
Although unlikely, groundwater will be evaluated for use as future potable 

water supply.

Industrial Worker Adult Inhalation On-site None
Industrial workers not expected to take a significant number of showers/baths 

at workplace.

Shallow Groundwater - 

Volatilization from Water in 

Excavation Pit

Construction Worker Adult Inhalation On-site Quant
Construction worker may inhale volatiles from groundwater in an excavation 

during excavation and construction activities.

Air

Shallow Groundwater - 

Vapor Intrusion to Indoor 

Air

Resident Adult Inhalation On-site Qual
Future resident could inhale vapors migrating from groundwater in indoor air if 

future resident constructed on site.

Child Inhalation On-site Qual
Future resident could inhale vapors migrating from groundwater into indoor air 

if future resident constructed on site.

Child/Adult Inhalation Onsite Quant
Although unlikely, groundwater will be evaluated for use as future potable 

water supply.

Industrial Worker Adult Inhalation On-site Qual
Future industrial workers could inhale vapors migrating from groundwater into 

indoor air if future industrial building constructed on site.

Quant: will be quantitatively evaluated.

Qual:  will be qualitatively evaluated.

None: Not considered to be a complete pathway, therefore, not evaluated.

Soil* - combined surface and subsurface soil

Shallow Groundwater - 

Water in Excavation Pit

Shallow Groundwater - 

Water Vapors at 

Showerhead 
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Table 2.1 SS

 Scenario Timeframe: Current/Future

 Medium: Surface Soil

 Exposure Medium: Surface Soil

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Surface Soil 78-93-3 2-Butanone 2.9E-02 J 2.9E-02 J MG/KG IS66SS310001  1/37  0.01 - 0.035 2.9E-02 ND 2.8E+03 N 1.5E+00 SSL NO BSL

67-64-1 Acetone 1.0E-02 L 2.1E-01 J MG/KG IS66SS310001  10/37  0.01 - 0.035 2.1E-01 1.3E+01 6.1E+03 N 4.5E+00 SSL NO BSL

75-15-0 Carbon disulfide 9.0E-04 J 9.0E-04 J MG/KG IS66SS370001  1/38  0.005 - 0.032 9.0E-04 ND 8.2E+01 NS 3.1E-01 SSL NO BSL

67-66-3 Chloroform 4.6E-03 J 4.6E-03 J MG/KG IS66SS22P0001  1/38  0.005 - 0.032 4.6E-03 ND 2.9E-01 C 5.3E-05 SSL NO BSL

79-20-9 Methyl acetate 3.7E-03 J 3.7E-03 J MG/KG IS66SS230001  1/38  0.005 - 0.032 3.7E-03 2.3E-03 7.8E+03 NS 7.5E+00 SSL NO BSL

100-42-5 Styrene 1.2E-03 J 1.6E-02 MG/KG IS66SS070001  3/38  0.005 - 0.032 1.6E-02 1.3E-03 6.3E+02 NS 1.8E+00 SSL NO BSL

127-18-4 Tetrachloroethene 3.2E-03 J 1.4E-02 J MG/KG IS66SS310001  20/38  0.005 - 0.032 1.4E-02 ND 5.5E-01 C 4.9E-05 SSL NO BSL

108-88-3 Toluene 7.1E-03 J 7.1E-03 J MG/KG IS66SS230001  1/38  0.005 - 0.032 7.1E-03 1.4E-01 5.0E+02 NS 1.6E+00 SSL NO BSL

95-95-4 2,4,5-Trichlorophenol 2.7E-03 J 4.5E-03 J MG/KG IS66SS280001  3/38  0.099 - 45 4.5E-03 ND 6.1E+02 N 1.4E+01 SSL NO BSL

88-06-2 2,4,6-Trichlorophenol 5.5E-03 J 1.5E-02 J MG/KG IS66SS250001  8/38  0.099 - 18 1.5E-02 ND 6.1E+00 C** 2.3E-02 SSL NO BSL

120-83-2 2,4-Dichlorophenol 5.6E-03 J 1.4E-02 J MG/KG IS66SS250001  3/38  0.02 - 18 1.4E-02 ND 1.8E+01 N 1.3E-01 SSL NO BSL

91-57-6 2-Methylnaphthalene 3.9E-03 L 7.1E-01 J MG/KG IS66SS150001  5/38  0.02 - 18 7.1E-01 7.3E-02 3.1E+01 N 7.5E-01 SSL NO BSL

83-32-9 Acenaphthene 2.8E-03 J 2.6E+01 J MG/KG IS66SS15P0001  12/38  0.02 - 18 2.6E+01 1.4E-01 3.4E+02 N 2.2E+01 SSL NO BSL

208-96-8 Acenaphthylene 1.6E-03 L 3.4E-01 J MG/KG IS66SS210001  6/38  0.02 - 18 3.4E-01 ND 3.4E+02 N 2.2E+01 SSL NO BSL

120-12-7 Anthracene 1.3E-03 J 5.6E+01 J MG/KG IS66SS15P0001  22/38  0.02 - 18 5.6E+01 2.6E-01 1.7E+03 N 3.6E+02 SSL NO BSL

1912-24-9 Atrazine 1.6E-03 J 2.5E-03 J MG/KG IS66SS280001  3/38  0.02 - 18 2.5E-03 ND 2.1E+00 C 1.9E-04 SSL NO BSL

56-55-3 Benzo(a)anthracene 4.8E-03 J 1.7E+02 J MG/KG IS66SS15P0001  29/38  0.02 - 110 1.7E+02 4.8E-01 1.5E-01 C 1.0E-02 SSL YES ASL

50-32-8 Benzo(a)pyrene 6.2E-03 J 1.8E+02 J MG/KG IS66SS15P0001  25/38  0.02 - 110 1.8E+02 3.9E-01 1.5E-02 C 3.5E-03 SSL YES ASL

205-99-2 Benzo(b)fluoranthene 6.3E-03 J 1.8E+02 J MG/KG IS66SS15P0001  29/38  0.02 - 110 1.8E+02 4.2E-01 1.5E-01 C 3.5E-02 SSL YES ASL

191-24-2 Benzo(g,h,i)perylene 2.2E-03 J 9.2E+01 J MG/KG IS66SS15P0001  24/38  0.02 - 18 9.2E+01 1.3E-01 1.7E+02 N NO BSL

207-08-9 Benzo(k)fluoranthene 5.8E-03 J 1.5E+02 J MG/KG IS66SS15P0001  24/38  0.02 - 110 1.5E+02 3.6E-01 1.5E+00 C 3.5E-01 SSL YES ASL

117-81-7 bis(2-Ethylhexyl)phthalate 5.8E-02 K 2.7E+01 MG/KG IS66SS080001  3/38  0.099 - 18 2.7E+01 7.5E+00 3.5E+01 C* 1.1E+00 SSL NO BSL

86-74-8 Carbazole 1.4E-01 J 4.5E+01 J MG/KG IS66SS15P0001  5/38  0.33 - 18 4.5E+01 1.3E-01 N/A NO NTX

218-01-9 Chrysene 2.0E-03 J 1.8E+02 J MG/KG IS66SS15P0001  28/38  0.02 - 110 1.8E+02 4.4E-01 1.5E+01 C 1.1E+00 SSL YES ASL

53-70-3 Dibenz(a,h)anthracene 2.4E-03 J 4.4E+01 J MG/KG IS66SS15P0001  19/38  0.02 - 18 4.4E+01 ND 1.5E-02 C 1.1E-02 SSL YES ASL

132-64-9 Dibenzofuran 4.2E-01 J 9.2E+00 J MG/KG IS66SS15P0001  2/38  0.33 - 18 9.2E+00 6.5E-02 7.8E+00 N 6.8E-01 YES ASL

131-11-3 Dimethyl phthalate 2.0E-03 J 3.1E-03 J MG/KG IS66SS410001  6/38  0.02 - 18 3.1E-03 ND N/A NO NTX

84-74-2 Di-n-butylphthalate 5.4E-01 J 5.4E-01 J MG/KG IS66SS150001  1/38  0.33 - 18 5.4E-01 ND 6.1E+02 N 9.2E+00 SSL NO BSL

206-44-0 Fluoranthene 2.2E-03 J 3.5E+02 J MG/KG IS66SS15P0001  29/38  0.02 - 110 3.5E+02 1.1E+00 2.3E+02 N 1.6E+02 SSL YES ASL

86-73-7 Fluorene 5.8E-03 L 1.4E+01 J MG/KG IS66SS15P0001  8/38  0.02 - 18 1.4E+01 1.5E-01 2.3E+02 N 2.7E+01 SSL NO BSL

77-47-4 Hexachlorocyclopentadiene 3.9E-03 L 4.4E-03 L MG/KG IS66SS280001  2/38  0.02 - 18 4.4E-03 ND 3.7E+01 N 6.8E-01 SSL NO BSL

193-39-5 Indeno(1,2,3-cd)pyrene 2.0E-03 J 1.2E+02 J MG/KG IS66SS15P0001  26/38  0.02 - 18 1.2E+02 1.0E-01 1.5E-01 C 1.2E-01 SSL YES ASL

91-20-3 Naphthalene 4.5E-02 L 6.1E+00 J MG/KG IS66SS15P0001  3/38  0.02 - 18 6.1E+00 1.1E-01 3.6E+00 C* 4.7E-04 SSL YES ASL

85-01-8 Phenanthrene 2.0E-03 J 2.1E+02 J MG/KG IS66SS15P0001  27/38  0.02 - 110 2.1E+02 1.1E+00 1.7E+03 N NO BSL

129-00-0 Pyrene 2.7E-03 J 2.8E+02 J MG/KG IS66SS15P0001  28/38  0.02 - 110 2.8E+02 8.8E-01 1.7E+02 N 1.2E+02 SSL YES ASL

72-54-8 4,4'-DDD 1.1E-03 J 6.4E-01 MG/KG IS66SS410001  7/38  0.0031 - 0.056 6.4E-01 ND 2.0E+00 C 6.6E-02 SSL NO BSL

Qualifier Qualifier
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Table 2.1 SS

 Scenario Timeframe: Current/Future

 Medium: Surface Soil

 Exposure Medium: Surface Soil

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
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Qualifier Qualifier

Table 2.1

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 66 Remedial Investigation

 Minimum [1]  Maximum [1]

Concentration Concentration

NSF-IH, Indian Head, Maryland

72-55-9 4,4'-DDE 2.2E-04 J 2.5E-01 J MG/KG IS66SS150001  27/38  0.0031 - 0.056 2.5E-01 1.0E-02 1.4E+00 C 4.7E-02 SSL NO BSL

50-29-3 4,4'-DDT 6.0E-04 J 4.6E-01 MG/KG IS66SS410001  25/38  0.0031 - 0.056 4.6E-01 9.4E-03 1.7E+00 C* 6.7E-02 SSL NO BSL

309-00-2 Aldrin 1.2E-02 J 1.2E-02 J MG/KG IS66SS15P0001  1/38  0.0016 - 0.0041 1.2E-02 ND 2.9E-02 C* 6.5E-04 SSL NO BSL

319-84-6 alpha-BHC 7.7E-04 J 3.2E-03 MG/KG IS66SS120001  2/38  0.0016 - 0.0041 3.2E-03 ND 7.7E-02 C 6.2E-05 SSL NO BSL

5103-71-9 alpha-Chlordane 6.3E-04 J 2.3E-02 J MG/KG IS66SS050001  9/38  0.0016 - 0.0041 2.3E-02 ND 1.6E+00 C* NO BSL

319-85-7 beta-BHC 2.6E-04 J 9.6E-03 J MG/KG IS66SS150001  14/38  0.0016 - 0.0041 9.6E-03 ND 2.7E-01 C 2.2E-04 SSL NO BSL

319-86-8 delta-BHC 5.3E-04 J 5.3E-04 J MG/KG IS66SS050001  1/38  0.0016 - 0.0041 5.3E-04 ND 2.7E-01 C NO BSL

60-57-1 Dieldrin 7.3E-04 J 7.1E-02 J MG/KG IS66SS410001  15/38  0.0031 - 0.008 7.1E-02 ND 3.0E-02 C 1.7E-04 SSL YES ASL

959-98-8 Endosulfan I 4.2E-04 J 1.5E-02 J MG/KG IS66SS15P0001  7/38  0.0016 - 0.0041 1.5E-02 ND 3.7E+01 N NO BSL

33213-65-9 Endosulfan II 1.3E-03 J 2.3E-02 J MG/KG IS66SS150001  6/38  0.0031 - 0.008 2.3E-02 ND 3.7E+01 N NO BSL

1031-07-8 Endosulfan sulfate 2.2E-03 J 3.8E-02 J MG/KG IS66SS150001  5/38  0.0031 - 0.029 3.8E-02 ND 3.7E+01 N NO BSL

72-20-8 Endrin 8.0E-04 J 1.2E-03 J MG/KG IS66SS120001  2/38  0.0031 - 0.008 1.2E-03 ND 1.8E+00 N 4.4E-01 SSL NO BSL

7421-93-4 Endrin aldehyde 1.1E-03 J 6.2E-02 J MG/KG IS66SS15P0001  9/38  0.0031 - 0.008 6.2E-02 ND 1.8E+00 N NO BSL

53494-70-5 Endrin ketone 1.1E-03 J 9.6E-02 J MG/KG IS66SS15P0001  11/38  0.0031 - 0.029 9.6E-02 ND 1.8E+00 N NO BSL

58-89-9 gamma-BHC (Lindane) 3.5E-04 J 3.5E-04 J MG/KG IS66SS42P0001  1/38  0.0016 - 0.0041 3.5E-04 ND 5.2E-01 C* 3.6E-04 SSL NO BSL

5103-74-2 gamma-Chlordane 2.8E-04 J 1.2E-02 J MG/KG IS66SS150001  11/38  0.0016 - 0.0041 1.2E-02 ND 1.6E+00 C* NO BSL

76-44-8 Heptachlor 8.4E-04 J 9.5E-04 J MG/KG IS66SS020001  2/38  0.0016 - 0.0041 9.5E-04 ND 1.1E-01 C 1.2E-03 SSL NO BSL

1024-57-3 Heptachlor epoxide 6.2E-04 J 5.3E-03 J MG/KG IS66SS15P0001  2/38  0.0016 - 0.0041 5.3E-03 ND 5.3E-02 C* 1.5E-04 SSL NO BSL

72-43-5 Methoxychlor 8.1E-03 J 2.3E-01 J MG/KG IS66SS150001  8/38  0.016 - 0.041 2.3E-01 ND 3.1E+01 N 9.9E+00 SSL NO BSL

TOTALTEQ 2,3,7,8-TCDD TEQ 3.3E-07 6.1E-06 MG/KG IS66SS390001  20/20 See Table 2.1.A 6.1E-06 ND 4.5E-06 C* YES ASL

55-63-0 Nitroglycerin 1.9E+00 1.9E+00 MG/KG IS66SS310001  1/38  0.66 - 4 1.9E+00 ND 6.1E-01 N 1.6E-03 SSL YES ASL

14797-73-0 Perchlorate 4.6E-04 J 1.8E-02 J MG/KG IS66SS070001  31/38  0.0023 - 0.007 1.8E-02 ND 5.5E+00 N NO BSL

7429-90-5 Aluminum 2.7E+03 1.8E+04 MG/KG IS66SS410001  38/38  17 - 97.1 1.8E+04 2.0E+04 7.7E+03 N 5.5E+04 SSL YES ASL

7440-36-0 Antimony 9.0E-02 J 1.1E-01 J MG/KG IS66SS310001  2/37  0.46 - 29.1 1.1E-01 ND 3.1E+00 N 6.6E-01 SSL NO BSL

7440-38-2 Arsenic 1.2E+00 1.1E+02 MG/KG IS66SS140001  36/38  0.29 - 4.9 1.1E+02 1.5E+01 3.9E-01 C* 1.3E-03 SSL YES ASL

7440-39-3 Barium 1.2E+01 2.1E+02 MG/KG IS66SS15P0001  38/38  0.29 - 97.1 2.1E+02 8.0E+01 1.5E+03 N 3.0E+02 SSL NO BSL

7440-41-7 Beryllium 2.6E-01 J 2.9E+00 MG/KG IS66SS110001  24/38  0.29 - 2.4 2.9E+00 1.1E+00 1.6E+01 N 5.8E+01 SSL NO BSL

7440-43-9 Cadmium 2.3E-01 J 1.1E+00 MG/KG IS66SS340001  2/38  0.58 - 2.4 1.1E+00 2.5E+00 7.0E+00 N  NO BSL

7440-70-2 Calcium 5.0E+01 1.6E+04 MG/KG IS66SS080001  38/38  5.8 - 2430 1.6E+04 2.1E+03 N/A NO NUT

7440-47-3 Chromium 4.4E+00 2.8E+01 MG/KG IS66SS340001  38/38  0.29 - 4.9 2.8E+01 3.3E+01 2.9E-01 C 8.3E-04 SSL YES ASL

7440-48-4 Cobalt 9.4E-01 1.8E+01 J MG/KG IS66SS110001  38/38  0.058 - 24.3 1.8E+01 2.2E+01 2.3E+00 N 4.9E-01 SSL YES ASL

7440-50-8 Copper 5.1E+00 6.0E+01 MG/KG IS66SS15P0001  38/38  1.4 - 12.1 6.0E+01 2.0E+01 3.1E+02 N 5.1E+01 SSL NO BSL

57-12-5 Cyanide 8.3E-02 J 5.7E-01 J MG/KG IS66SS210001  10/38  0.5 - 1.2 5.7E-01 7.3E-01 1.6E+02 N 7.4E+00 SSL NO BSL

7439-89-6 Iron 2.5E+03 3.6E+04 MG/KG IS66SS040001  38/38  5.8 - 48.5 3.6E+04 3.9E+04 5.5E+03 N 6.4E+02 SSL YES ASL

7439-92-1 Lead 7.9E+00 3.1E+02 MG/KG IS66SS150001  38/38  0.29 - 1.5 3.1E+02 6.3E+01 4.0E+02 N  NO BSL

7439-95-4 Magnesium 1.8E+02 2.3E+03 MG/KG IS66SS080001  37/38  5.8 - 2430 2.3E+03 1.6E+03 N/A NO NUT

7439-96-5 Manganese 1.1E+01 5.2E+02 MG/KG IS66SS150001  38/38  0.29 - 7.3 5.2E+02 1.4E+03 1.8E+02 N  YES ASL
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 Scenario Timeframe: Current/Future

 Medium: Surface Soil

 Exposure Medium: Surface Soil

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Qualifier Qualifier

Table 2.1

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 66 Remedial Investigation

 Minimum [1]  Maximum [1]

Concentration Concentration

NSF-IH, Indian Head, Maryland

7439-97-6 Mercury 2.0E-02 J 2.2E+01 J MG/KG IS66SS200001  27/38  0.026 - 0.48 2.2E+01 1.6E-01 2.3E+00 N 3.0E-02 SSL YES ASL

7440-02-0 Nickel 2.5E+00 J 9.0E+01 MG/KG IS66SS020001  38/38  2.3 - 19.4 9.0E+01 1.5E+01 1.5E+02 N 4.8E+01 SSL NO BSL

7440-09-7 Potassium 2.9E+02 J 1.2E+03 MG/KG IS66SS390001  38/38  58 - 2430 1.2E+03 1.5E+03 N/A NO NUT

7782-49-2 Selenium 1.7E-01 J 3.4E+00 MG/KG IS66SS150001  22/38  0.29 - 2.4 3.4E+00 1.2E+00 3.9E+01 N 9.5E-01 SSL NO BSL

7440-22-4 Silver 1.0E-02 J 5.5E-01 J MG/KG IS66SS200001  25/38  0.058 - 4.9 5.5E-01 8.4E-01 3.9E+01 N 1.6E+00 SSL NO BSL

7440-23-5 Sodium 2.9E+01 J 2.0E+02 MG/KG IS66SS340001  13/38  58 - 2430 2.0E+02 1.2E+02 N/A NO NUT

7440-28-0 Thallium 6.0E-02 J 3.2E-01 MG/KG IS66SS340001  20/38  0.12 - 4.9 3.2E-01 2.3E+00 N/A NO NTX

7440-62-2 Vanadium 1.6E+01 1.2E+02 MG/KG IS66SS140001  38/38  0.29 - 24.3 1.2E+02 5.3E+01 3.9E+01 N 2.6E+00 SSL YES ASL

7440-66-6 Zinc 6.0E+00 3.7E+02 MG/KG IS66SS160001 : IS66SS170001  38/38  1.4 - 9.7 3.7E+02 3.8E+01 2.3E+03 N 6.8E+02 SSL NO BSL

[1] Minimum/Maximum detected concentrations. COPC = Chemical of Potential Concern

[2] Maximum concentration is used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[3] Values are 95% UTL from Background Soil Investigation Report (Tetra Tech, 2002), Table 4-2.                       To Be Considered

[4] Oak Ridge National Laboratory (ORNL). November, 2010. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Residential Soil. J = Estimated Value

[Online]. Available:  http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm K = Biased High

RSL value for Acenaphthene used as surrogate for Acenaphthylene. L = Biased Low

RSL value for pyrene used as surrogate for benzo(g,h,i)perylene. C = Carcinogenic

RSL value for anthracene used as surrogate for phenanthrene. N = Noncarcinogenic

RSL value for technical chlordane used as surrogate for alpha-chlordane. C* = where: N RSL < 100X C RSL

RSL value for technical-HCH used as surrogate for delta-BHC. N/A = Not applicable

RSL value for technical chlordane used as surrogate for gamma-chlordane. ND = Not detected

RSL value and Toxicity equivalence factors from Recommended Toxicity Equivalence Factors (TEFs) for Human Health Risk Assessments of SSL = Soil Screening Level for Protection of Groundwater, from RSL Table

 2,3,7,8-Tetrachlorodibenzo-p-dioxin and Dioxin-Like Compounds (USEPA, 2010). S = Concentration exceeds Csat, used Csat as screening value

RSL value for Chromium(VI) used as surrogate for chromium. MG/KG = milligrams per kilogram

The soil value of 400 mg/kg for lead is from the Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action C** = where: N RSL < 10X C RSL

Facilities, USEPA, July 14, 1994.

RSL value for Manganese (water) used as surrogate for manganese.

RSL value for Mercury (inorganic salts) used as surrogate for mercury.

RSL value for endosulfan used as surrogate for endosulfan I, endosulfan II, and endosulfan sulfate.

[5] RSL value for endrin used as surrogate for endrin aldehyde and endrin ketone.

Rationale Codes

Selection Reason: Above Screening Levels (ASL)

Deletion Reason: No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)
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Table 2.1.A
Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Surface Soil 
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Sample ID

Chemical Name TEF Units Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc.

Other parameters
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 MG/KG 1.4E-06 J 1.4E-08 5.8E-07 J 5.8E-09 2.8E-06 2.8E-08 1.7E-06 J 1.7E-08 4.1E-06 4.1E-08 1.9E-06 J 1.9E-08 2.2E-06 J 2.2E-08
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 MG/KG 1.3E-05 1.3E-07 8.6E-06 8.6E-08 2.1E-05 2.1E-07 1.3E-05 1.3E-07 3.6E-05 3.6E-07 3.8E-05 K 3.8E-07 2.2E-05 2.2E-07
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 MG/KG 2.7E-06 U 3.2E-06 U 2.7E-07 J 2.7E-09 3.7E-06 U 3.8E-07 J 3.8E-09 2.1E-07 J 2.1E-09 1.5E-07 X
1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 MG/KG 6.6E-07 J 6.6E-08 2.4E-07 J 2.4E-08 1.0E-06 J 1.0E-07 5.9E-07 J 5.9E-08 1.7E-06 J 1.7E-07 4.3E-07 J 4.3E-08 1.0E-06 J 1.0E-07
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG 2.2E-07 J 2.2E-08 3.2E-06 U 2.5E-07 J 2.5E-08 3.0E-07 J 3.0E-08 7.7E-07 J 7.7E-08 4.3E-07 X 3.7E-07 J 3.7E-08
1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG 2.1E-07 X 3.2E-06 U 4.0E-07 J 4.0E-08 2.6E-07 X 7.0E-07 J 7.0E-08 1.6E-07 X 3.9E-07 J 3.9E-08
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG 5.2E-07 J 5.2E-08 3.2E-06 U 7.0E-07 J 7.0E-08 5.3E-07 J 5.3E-08 1.5E-06 J 1.5E-07 7.0E-07 J 7.0E-08 6.4E-07 J 6.4E-08
1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 MG/KG 2.7E-06 U 3.2E-06 U 2.7E-06 U 3.7E-06 U 2.3E-06 U 2.7E-06 U 2.7E-06 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 MG/KG 2.9E-07 X 3.2E-06 U 5.4E-07 X 5.8E-07 X 1.5E-06 J 1.5E-07 7.9E-07 J 7.9E-08 9.9E-07 J 9.9E-08
1,2,3,7,8-Pentachlorodibenzofuran 0.03 MG/KG 2.7E-06 U 3.2E-06 U 3.8E-07 J 1.1E-08 3.7E-06 U 6.6E-07 X 2.7E-06 U 4.2E-07 J 1.3E-08
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 MG/KG 2.7E-06 U 3.2E-06 U 2.7E-06 U 3.7E-06 U 4.5E-07 X 1.2E-07 X 2.2E-07 X
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG 2.8E-07 X 3.2E-06 U 5.9E-07 J 5.9E-08 3.9E-07 X 7.6E-07 J 7.6E-08 1.3E-07 X 3.9E-07 X
2,3,4,7,8-Pentachlorodibenzofuran 0.3 MG/KG 2.7E-06 U 3.2E-06 U 6.1E-07 J 1.8E-07 3.7E-06 U 9.2E-07 J 2.8E-07 2.7E-06 U 4.6E-07 J 1.4E-07
2,3,7,8-TCDD (dioxin) 1 MG/KG 1.1E-06 U 1.3E-06 U 1.1E-06 U 1.5E-06 U 9.3E-07 U 1.1E-06 U 1.1E-06 U
2,3,7,8-Tetrachlorodibenzofuran 0.1 MG/KG 7.0E-07 X 1.3E-06 U 7.8E-07 J 7.8E-08 1.5E-06 U 9.5E-07 9.5E-08 1.1E-06 U 8.3E-07 J 8.3E-08
Octachlorodibenzofuran 0.0003 MG/KG 2.4E-06 J 7.3E-10 1.3E-06 J 3.9E-10 6.7E-06 2.0E-09 4.6E-06 J 1.4E-09 9.5E-06 2.9E-09 4.6E-06 J 1.4E-09 4.0E-06 B
Octachlorodibenzo-p-dioxin 0.0003 MG/KG 8.0E-04 2.4E-07 7.0E-04 2.1E-07 2.0E-03 J 5.9E-07 4.9E-04 1.5E-07 1.8E-03 J 5.5E-07 3.5E-09 K 1.1E-12 1.2E-03 K 3.5E-07
Total 2,3,7,8-TCDD equivalents 5.2E-07 3.3E-07 1.4E-06 4.3E-07 2.0E-06 5.9E-07 1.2E-06

Minimum equivalent concentration = 3.3E-07
Maximum equivalent concentration  = 6.1E-06

IS66SS270001 IS66SS280001 IS66SS310001IS66SS220001 IS66SS22P0001 IS66SS230001 IS66SS250001
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Table 2.1.A
Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Surface Soil 
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Sample ID

Chemical Name TEF Units

Other parameters
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 MG/KG
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8-Pentachlorodibenzofuran 0.03 MG/KG
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 MG/KG
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
2,3,4,7,8-Pentachlorodibenzofuran 0.3 MG/KG
2,3,7,8-TCDD (dioxin) 1 MG/KG
2,3,7,8-Tetrachlorodibenzofuran 0.1 MG/KG
Octachlorodibenzofuran 0.0003 MG/KG
Octachlorodibenzo-p-dioxin 0.0003 MG/KG
Total 2,3,7,8-TCDD equivalents

Minimum equivalent concentration = 3.3E-07
Maximum equivalent concentration  = 6.1E-06

Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc.

9.4E-08 B 3.0E-07 B 1.2E-06 J 1.2E-08 1.1E-05 1.1E-07 1.6E-06 J 1.6E-08 4.6E-06 4.6E-08 1.4E-07 J 1.4E-09
6.5E-05 J 6.5E-07 2.2E-05 J 2.2E-07 2.5E-05 2.5E-07 5.6E-05 5.6E-07 2.3E-05 2.3E-07 6.7E-05 6.7E-07 3.6E-05 3.6E-07
2.7E-06 U 2.5E-06 U 2.2E-06 U 7.6E-07 J 7.6E-09 2.8E-06 U 3.3E-07 J 3.3E-09 2.4E-06 U
2.7E-06 U 1.3E-07 J 1.3E-08 4.4E-07 J 4.4E-08 1.0E-06 J 1.0E-07 6.5E-07 J 6.5E-08 1.2E-06 J 1.2E-07 2.4E-06 U
2.3E-07 J 2.3E-08 2.5E-06 U 2.7E-07 X 8.1E-07 J 8.1E-08 3.1E-07 J 3.1E-08 8.3E-07 J 8.3E-08 2.4E-06 U
2.7E-06 U 2.5E-06 U 2.2E-07 J 2.2E-08 7.5E-07 J 7.5E-08 2.6E-07 X 5.0E-07 J 5.0E-08 2.4E-06 U
6.9E-07 J 6.9E-08 3.1E-07 J 3.1E-08 4.9E-07 J 4.9E-08 1.8E-06 J 1.8E-07 4.6E-07 X 1.6E-06 J 1.6E-07 1.8E-07 X
2.7E-06 U 2.5E-06 U 2.2E-06 U 2.6E-06 U 2.8E-06 U 2.7E-06 U 2.4E-06 U
8.9E-07 J 8.9E-08 3.8E-07 J 3.8E-08 6.3E-07 J 6.3E-08 1.8E-06 J 1.8E-07 7.0E-07 J 7.0E-08 1.6E-06 J 1.6E-07 2.4E-06 U
2.7E-06 U 2.5E-06 U 1.5E-07 X 2.9E-07 J 8.6E-09 2.8E-06 U 4.0E-07 J 1.2E-08 2.4E-06 U
2.7E-06 U 2.5E-06 U 1.7E-07 J 1.7E-07 4.6E-07 J 4.6E-07 2.3E-07 J 2.3E-07 3.9E-07 J 3.9E-07 2.4E-06 U
2.7E-06 U 2.5E-06 U 1.9E-07 X 9.2E-07 J 9.2E-08 3.4E-07 J 3.4E-08 4.6E-07 J 4.6E-08 2.4E-06 U
2.7E-06 U 2.5E-06 U 2.7E-07 J 8.0E-08 3.9E-07 X 3.4E-07 J 1.0E-07 4.4E-07 J 1.3E-07 2.4E-06 U
1.1E-06 U 1.0E-06 U 8.6E-07 U 1.1E-06 U 1.1E-06 U 1.1E-06 U 9.6E-07 U
1.1E-06 U 1.0E-06 U 5.2E-07 J 5.2E-08 1.1E-06 U 5.8E-07 J 5.8E-08 6.6E-07 X 9.6E-07 UJ
6.4E-07 J 1.9E-10 7.0E-07 J 2.1E-10 2.1E-06 J 6.2E-10 4.1E-05 1.2E-08 3.1E-06 J 9.2E-10 1.0E-05 3.1E-09 4.8E-06 U
1.3E-02 J 3.8E-06 4.3E-03 J 1.3E-06 4.3E-03 K 1.3E-06 2.4E-03 K 7.1E-07 2.4E-03 J 7.1E-07 4.4E-03 K 1.3E-06 1.2E-02 K 3.7E-06

4.6E-06 1.6E-06 2.0E-06 2.6E-06 1.5E-06 3.2E-06 4.1E-06

IS66SS32P0001 IS66SS330001IS66SS320001 IS66SS340001 IS66SS350001 IS66SS360001 IS66SS370001
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Table 2.1.A
Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Surface Soil 
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Sample ID

Chemical Name TEF Units

Other parameters
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 MG/KG
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8-Pentachlorodibenzofuran 0.03 MG/KG
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 MG/KG
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
2,3,4,7,8-Pentachlorodibenzofuran 0.3 MG/KG
2,3,7,8-TCDD (dioxin) 1 MG/KG
2,3,7,8-Tetrachlorodibenzofuran 0.1 MG/KG
Octachlorodibenzofuran 0.0003 MG/KG
Octachlorodibenzo-p-dioxin 0.0003 MG/KG
Total 2,3,7,8-TCDD equivalents

Minimum equivalent concentration = 3.3E-07
Maximum equivalent concentration  = 6.1E-06

Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc.

0
9.6E-06 J 9.6E-08 1.6E-07 X 5.9E-18 5.9E-20 1.1E-06 X 2.2E-06 J 2.2E-08 2.5E-06 J 2.5E-08 1.6E-06 J 1.6E-08
1.2E-04 J 1.2E-06 7.7E-05 7.7E-07 5.7E-05 5.7E-07 5.5E-05 5.5E-07 3.3E-05 3.3E-07 3.8E-05 3.8E-07 3.7E-05 3.7E-07
7.0E-07 J 7.0E-09 2.7E-06 U 3.0E-07 X 2.6E-06 U 2.4E-06 U 2.8E-06 U 2.4E-06 U
1.4E-06 J 1.4E-07 2.7E-06 U 8.0E-07 X 1.8E-07 X 7.7E-07 J 7.7E-08 1.0E-06 J 1.0E-07 6.5E-07 J 6.5E-08
1.6E-06 J 1.6E-07 4.1E-07 J 4.1E-08 5.7E-07 X 2.2E-07 X 4.0E-07 J 4.0E-08 5.1E-07 X 3.2E-07 X
6.5E-07 J 6.5E-08 2.7E-06 U 3.0E-07 X 2.6E-06 U 2.6E-07 X 3.5E-07 J 3.5E-08 2.3E-07 X
2.9E-06 J 2.9E-07 6.9E-07 J 6.9E-08 1.5E-06 J 1.5E-07 8.6E-07 X 6.9E-07 J 6.9E-08 9.9E-07 J 9.9E-08 6.2E-07 J 6.2E-08
2.5E-06 UJ 2.7E-06 U 3.2E-06 U 2.6E-06 U 2.4E-06 U 9.8E-08 X 2.4E-06 U
3.9E-06 J 3.9E-07 1.4E-06 J 1.4E-07 1.4E-06 J 1.4E-07 5.3E-07 X 8.0E-07 X 1.2E-06 X 8.0E-07 X
3.8E-07 J 1.1E-08 2.7E-06 U 3.2E-06 U 2.6E-06 U 2.6E-07 X 4.1E-07 J 1.2E-08 2.8E-07 J 8.3E-09
8.8E-07 J 8.8E-07 2.7E-06 U 3.4E-07 X 1.5E-07 X 2.0E-07 J 2.0E-07 2.8E-07 J 2.8E-07 1.6E-07 X
6.2E-07 J 6.2E-08 2.7E-06 U 4.5E-07 J 4.5E-08 2.6E-06 U 3.8E-07 J 3.8E-08 6.1E-07 J 6.1E-08 1.1E-07 J 1.1E-08
3.5E-07 X 2.7E-06 U 2.4E-07 X 2.6E-06 U 4.0E-07 X 4.4E-07 X 2.7E-07 X
1.4E-07 X 1.1E-06 U 1.3E-06 U 1.0E-06 U 9.6E-07 U 1.1E-06 U 9.7E-07 U
4.4E-07 J 4.4E-08 1.1E-06 U 5.6E-07 J 5.6E-08 1.0E-06 U 3.6E-07 X 4.5E-07 J 4.5E-08 9.7E-07 U
2.1E-05 6.2E-09 5.3E-07 B 1.7E-05 5.1E-09 4.1E-06 J 1.2E-09 3.7E-06 J 1.1E-09 4.2E-06 J 1.3E-09 3.0E-06 J 8.9E-10
3.4E-03 J 1.0E-06 1.7E-02 K 5.1E-06 3.6E-03 J 1.1E-06 2.7E-03 J 8.1E-07 3.9E-03 J 1.2E-06 3.4E-03 J 1.0E-06 4.9E-03 J 1.5E-06

4.4E-06 6.1E-06 2.0E-06 1.4E-06 1.9E-06 2.1E-06 2.0E-06

IS66SS410001IS66SS400001 IS66SS420001 IS66SS42P0001 IS66SS430001IS66SS380001 IS66SS390001
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Table 2.1.A
Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Surface Soil 
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Sample ID

Chemical Name TEF Units

Other parameters
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 MG/KG
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8-Pentachlorodibenzofuran 0.03 MG/KG
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 MG/KG
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
2,3,4,7,8-Pentachlorodibenzofuran 0.3 MG/KG
2,3,7,8-TCDD (dioxin) 1 MG/KG
2,3,7,8-Tetrachlorodibenzofuran 0.1 MG/KG
Octachlorodibenzofuran 0.0003 MG/KG
Octachlorodibenzo-p-dioxin 0.0003 MG/KG
Total 2,3,7,8-TCDD equivalents

Minimum equivalent concentration = 3.3E-07
Maximum equivalent concentration  = 6.1E-06

Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc.

1.9E-06 J 1.9E-08 2.1E-06 J 2.1E-08
4.4E-05 4.4E-07 9.1E-05 9.1E-07
2.5E-06 U 1.4E-07 X
6.1E-07 J 6.1E-08 9.6E-07 J 9.6E-08
2.5E-07 X 6.3E-07 X
2.0E-07 J 2.0E-08 3.1E-07 X
7.1E-07 J 7.1E-08 1.2E-06 J 1.2E-07
6.7E-08 J 6.7E-09 1.1E-07 X
5.5E-07 X 1.5E-06 J 1.5E-07
2.5E-06 U 3.0E-07 X
1.5E-07 X 3.6E-07 J 3.6E-07
3.1E-07 J 3.1E-08 2.2E-07 X
3.2E-07 J 9.5E-08 3.9E-07 X
1.0E-06 U 1.1E-06 U
1.0E-06 U 1.1E-06 U
3.6E-06 J 1.1E-09 3.1E-06 J 9.2E-10
4.6E-03 J 1.4E-06 9.4E-03 J 2.8E-06

2.1E-06 4.5E-06

IS66SS450001IS66SS440001
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Table 2.2 SS Air 

 Scenario Timeframe: Current/Future

 Medium: Surface Soil

 Exposure Medium: Air

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Emissions from 78-93-3 2-Butanone 1.0E-03 J 1.0E-03 J µg/m3
IS66SS310001  1/37  0.01 - 0.035 1.0E-03 N/A 5.2E+02 N N/A N/A NO BSL

Surface Soil 67-64-1 Acetone 8.7E-05 L 1.8E-03 J µg/m3
IS66SS310001  10/37  0.01 - 0.035 1.8E-03 N/A 3.2E+03 N N/A N/A NO BSL

75-15-0 Carbon disulfide 1.2E-03 J 1.2E-03 J µg/m3
IS66SS370001  1/38  0.005 - 0.032 1.2E-03 N/A 7.3E+01 N N/A N/A NO BSL

67-66-3 Chloroform 1.8E-03 J 1.8E-03 J µg/m3
IS66SS22P0001  1/38  0.005 - 0.032 1.8E-03 N/A 1.1E-01 C N/A N/A NO BSL

79-20-9 Methyl acetate 1.3E-04 J 1.3E-04 J µg/m3
IS66SS230001  1/38  0.005 - 0.032 1.3E-04 N/A N/A N/A N/A NO NTX

100-42-5 Styrene 1.4E-03 J 1.8E-02 µg/m3
IS66SS070001  3/38  0.005 - 0.032 1.8E-02 N/A 1.0E+02 N N/A N/A NO BSL

127-18-4 Tetrachloroethene 1.9E-02 J 8.4E-02 J µg/m3
IS66SS310001  20/38  0.005 - 0.032 8.4E-02 N/A 4.1E-01 C N/A N/A NO BSL

108-88-3 Toluene 8.7E-03 J 8.7E-03 J µg/m3
IS66SS230001  1/38  0.005 - 0.032 8.7E-03 N/A 5.2E+02 N N/A N/A NO BSL

95-95-4 2,4,5-Trichlorophenol 2.0E-09 J 3.3E-09 J µg/m3
IS66SS280001  3/38  0.099 - 45 3.3E-09 N/A N/A N/A N/A NO NTX

88-06-2 2,4,6-Trichlorophenol 4.0E-09 J 1.1E-08 J µg/m3
IS66SS250001  8/38  0.099 - 18 1.1E-08 N/A 7.8E-01 C N/A N/A NO BSL

120-83-2 2,4-Dichlorophenol 4.1E-09 J 1.0E-08 J µg/m3
IS66SS250001  3/38  0.02 - 18 1.0E-08 N/A N/A N/A N/A NO NTX

91-57-6 2-Methylnaphthalene 1.1E-02 L 1.9E+00 J µg/m3
IS66SS150001  5/38  0.02 - 18 1.9E+00 N/A N/A N/A N/A NO NTX

83-32-9 Acenaphthene 0.023723 J 2.2E+02 J µg/m3
IS66SS15P0001  12/38  0.02 - 18 2.2E+02 N/A N/A N/A N/A NO NTX

208-96-8 Acenaphthylene 1.4E-02 L 2.9E+00 J µg/m3
IS66SS210001  6/38  0.02 - 18 2.9E+00 N/A N/A N/A N/A NO NTX

120-12-7 Anthracene 3.0E-01 J 1.3E+04 J µg/m3
IS66SS15P0001  22/38  0.02 - 18 1.3E+04 N/A N/A N/A N/A NO NTX

1912-24-9 Atrazine 1.2E-09 J 1.8E-09 J µg/m3
IS66SS280001  3/38  0.02 - 18 1.8E-09 N/A N/A N/A N/A NO NTX

56-55-3 Benzo(a)anthracene 3.5E-09 J 1.3E-04 J µg/m3
IS66SS15P0001  29/38  0.02 - 110 1.3E-04 N/A 8.7E-03 C N/A N/A NO BSL

50-32-8 Benzo(a)pyrene 4.6E-09 J 1.3E-04 J µg/m3
IS66SS15P0001  25/38  0.02 - 110 1.3E-04 N/A 8.7E-04 C N/A N/A NO BSL

205-99-2 Benzo(b)fluoranthene 4.6E-09 J 1.3E-04 J µg/m3
IS66SS15P0001  29/38  0.02 - 110 1.3E-04 N/A 8.7E-03 C N/A N/A NO BSL

191-24-2 Benzo(g,h,i)perylene 1.6E-09 J 6.8E-05 J µg/m3
IS66SS15P0001  24/38  0.02 - 18 6.8E-05 N/A N/A N/A N/A NO NTX

207-08-9 Benzo(k)fluoranthene 4.3E-09 J 1.1E-04 J µg/m3
IS66SS15P0001  24/38  0.02 - 110 1.1E-04 N/A 8.7E-03 C N/A N/A NO BSL

117-81-7 bis(2-Ethylhexyl)phthalate 4.3E-08 K 2.0E-05 µg/m3
IS66SS080001  3/38  0.099 - 18 2.0E-05 N/A 1.0E+00 C N/A N/A NO BSL

86-74-8 Carbazole 1.0E-07 J 3.3E-05 J µg/m3
IS66SS15P0001  5/38  0.33 - 18 3.3E-05 N/A N/A N/A N/A NO NTX

218-01-9 Chrysene 1.5E-09 J 1.3E-04 J µg/m3
IS66SS15P0001  28/38  0.02 - 110 1.3E-04 N/A 8.7E-02 C N/A N/A NO BSL

53-70-3 Dibenz(a,h)anthracene 1.8E-09 J 3.2E-05 J µg/m3
IS66SS15P0001  19/38  0.02 - 18 3.2E-05 N/A 8.0E-04 C N/A N/A NO BSL

132-64-9 Dibenzofuran 2.5E+00 J 5.4E+01 J µg/m3
IS66SS15P0001  2/38  0.33 - 18 5.4E+01 N/A N/A N/A N/A NO NTX

131-11-3 Dimethyl phthalate 1.5E-09 J 2.3E-09 J µg/m3
IS66SS410001  6/38  0.02 - 18 2.3E-09 N/A N/A N/A N/A NO NTX

84-74-2 Di-n-butylphthalate 4.0E-07 J 4.0E-07 J µg/m3
IS66SS150001  1/38  0.33 - 18 4.0E-07 N/A N/A N/A N/A NO NTX

206-44-0 Fluoranthene 1.6E-09 J 2.6E-04 J µg/m3
IS66SS15P0001  29/38  0.02 - 110 2.6E-04 N/A N/A N/A N/A NO NTX

86-73-7 Fluorene 6.2E-02 L 1.5E+02 J µg/m3
IS66SS15P0001  8/38  0.02 - 18 1.5E+02 N/A N/A N/A N/A NO NTX

77-47-4 Hexachlorocyclopentadiene 2.9E-09 L 3.2E-09 L µg/m3
IS66SS280001  2/38  0.02 - 18 3.2E-09 N/A 2.1E-02 N N/A N/A NO BSL

193-39-5 Indeno(1,2,3-cd)pyrene 1.5E-09 J 8.8E-05 J µg/m3
IS66SS15P0001  26/38  0.02 - 18 8.8E-05 N/A 8.7E-03 C N/A N/A NO BSL

91-20-3 Naphthalene 1.5E-01 L 2.1E+01 J µg/m3
IS66SS15P0001  3/38  0.02 - 18 2.1E+01 N/A 7.2E-02 C* N/A N/A YES ASL

85-01-8 Phenanthrene 1.5E-09 J 1.5E-04 J µg/m3
IS66SS15P0001  27/38  0.02 - 110 1.5E-04 N/A N/A N/A N/A NO NTX

129-00-0 Pyrene 6.1E-02 J 6.4E+03 J µg/m3
IS66SS15P0001  28/38  0.02 - 110 6.4E+03 N/A N/A N/A N/A NO NTX

72-54-8 4,4'-DDD 8.1E-10 J 4.7E-07 µg/m3
IS66SS410001  7/38  0.0031 - 0.056 4.7E-07 N/A 3.5E-02 C N/A N/A NO BSL

Qualifier Qualifier

Table 2.2

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 66 Remedial Investigation Report

 Minimum [1]  Maximum [1]

Concentration Concentration

NSF-IH, Indian Head, Maryland
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Table 2.2 SS Air 

 Scenario Timeframe: Current/Future

 Medium: Surface Soil

 Exposure Medium: Air

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Qualifier Qualifier

Table 2.2

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 66 Remedial Investigation Report

 Minimum [1]  Maximum [1]

Concentration Concentration

NSF-IH, Indian Head, Maryland

72-55-9 4,4'-DDE 1.6E-10 J 1.8E-07 J µg/m3
IS66SS150001  27/38  0.0031 - 0.056 1.8E-07 N/A 2.5E-02 C N/A N/A NO BSL

50-29-3 4,4'-DDT 4.4E-10 J 3.4E-07 µg/m3
IS66SS410001  25/38  0.0031 - 0.056 3.4E-07 N/A 2.5E-02 C N/A N/A NO BSL

309-00-2 Aldrin 8.8E-09 J 8.8E-09 J µg/m3
IS66SS15P0001  1/38  0.0016 - 0.0041 8.8E-09 N/A 5.0E-04 C N/A N/A NO BSL

319-84-6 alpha-BHC 5.7E-10 J 2.4E-09 µg/m3
IS66SS120001  2/38  0.0016 - 0.0041 2.4E-09 N/A 1.4E-03 C N/A N/A NO BSL

5103-71-9 alpha-Chlordane 4.6E-10 J 1.7E-08 J µg/m3
IS66SS050001  9/38  0.0016 - 0.0041 1.7E-08 N/A 2.4E-02 C* N/A N/A NO BSL

319-85-7 beta-BHC 1.9E-10 J 7.1E-09 J µg/m3
IS66SS150001  14/38  0.0016 - 0.0041 7.1E-09 N/A 4.6E-03 C N/A N/A NO BSL

319-86-8 delta-BHC 3.9E-10 J 3.9E-10 J µg/m3
IS66SS050001  1/38  0.0016 - 0.0041 3.9E-10 N/A 4.8E-03 C N/A N/A NO BSL

60-57-1 Dieldrin 5.4E-10 J 5.2E-08 J µg/m3
IS66SS410001  15/38  0.0031 - 0.008 5.2E-08 N/A 5.3E-04 C N/A N/A NO BSL

959-98-8 Endosulfan I 3.1E-10 J 1.1E-08 J µg/m3
IS66SS15P0001  7/38  0.0016 - 0.0041 1.1E-08 N/A N/A N/A N/A NO NTX

33213-65-9 Endosulfan II 9.6E-10 J 1.7E-08 J µg/m3
IS66SS150001  6/38  0.0031 - 0.008 1.7E-08 N/A N/A N/A N/A NO NTX

1031-07-8 Endosulfan sulfate 1.6E-09 J 2.8E-08 J µg/m3
IS66SS150001  5/38  0.0031 - 0.029 2.8E-08 N/A N/A N/A N/A NO NTX

72-20-8 Endrin 5.9E-10 J 8.8E-10 J µg/m3
IS66SS120001  2/38  0.0031 - 0.008 8.8E-10 N/A N/A N/A N/A NO NTX

7421-93-4 Endrin aldehyde 8.1E-10 J 4.6E-08 J µg/m3
IS66SS15P0001  9/38  0.0031 - 0.008 4.6E-08 N/A N/A N/A N/A NO NTX

53494-70-5 Endrin ketone 8.1E-10 J 7.1E-08 J µg/m3
IS66SS15P0001  11/38  0.0031 - 0.029 7.1E-08 N/A N/A N/A N/A NO NTX

58-89-9 gamma-BHC (Lindane) 2.6E-10 J 2.6E-10 J µg/m3
IS66SS42P0001  1/38  0.0016 - 0.0041 2.6E-10 N/A 7.8E-03 C N/A N/A NO BSL

5103-74-2 gamma-Chlordane 2.1E-10 J 8.8E-09 J µg/m3
IS66SS150001  11/38  0.0016 - 0.0041 8.8E-09 N/A 2.4E-02 C* N/A N/A NO BSL

76-44-8 Heptachlor 6.2E-10 J 7.0E-10 J µg/m3
IS66SS020001  2/38  0.0016 - 0.0041 7.0E-10 N/A 1.9E-03 C N/A N/A NO BSL

1024-57-3 Heptachlor epoxide 4.6E-10 J 3.9E-09 J µg/m3
IS66SS15P0001  2/38  0.0016 - 0.0041 3.9E-09 N/A 9.4E-04 C N/A N/A NO BSL

72-43-5 Methoxychlor 6.0E-09 J 1.7E-07 J µg/m3
IS66SS150001  8/38  0.016 - 0.041 1.7E-07 N/A N/A N/A N/A NO NTX

TOTALTEQ 2,3,7,8-TCDD TEQ 2.4E-13 4.5E-12 µg/m3
IS66SS280001  20/20 See Table 2.2.A 4.5E-12 N/A 6.4E-08 C N/A N/A NO BSL

55-63-0 Nitroglycerin 1.4E-06 1.4E-06 µg/m3
IS66SS310001  1/38  0.66 - 4 1.4E-06 N/A N/A N/A N/A NO NTX

14797-73-0 Perchlorate 3.4E-10 J 1.3E-08 J µg/m3
IS66SS070001  31/38  0.0023 - 0.007 1.3E-08 N/A N/A N/A N/A NO NTX

7429-90-5 Aluminum 2.0E-03 1.3E-02 µg/m3
IS66SS410001  38/38  17 - 97.1 1.3E-02 N/A 5.2E-01 N N/A N/A NO BSL

7440-36-0 Antimony 6.6E-08 J 8.1E-08 J µg/m3
IS66SS310001  2/37  0.46 - 29.1 8.1E-08 N/A N/A N/A N/A NO NTX

7440-38-2 Arsenic 8.8E-07 7.9E-05 µg/m3
IS66SS140001  36/38  0.29 - 4.9 7.9E-05 N/A 5.7E-04 C* N/A N/A NO BSL

7440-39-3 Barium 8.5E-06 1.5E-04 µg/m3
IS66SS15P0001  38/38  0.29 - 97.1 1.5E-04 N/A 5.2E-02 N N/A N/A NO BSL

7440-41-7 Beryllium 1.9E-07 J 2.1E-06 µg/m3
IS66SS110001  24/38  0.29 - 2.4 2.1E-06 N/A 1.0E-03 C* N/A N/A NO BSL

7440-43-9 Cadmium 1.7E-07 J 8.1E-07 µg/m3
IS66SS340001  2/38  0.58 - 2.4 8.1E-07 N/A 1.0E-03 C** N/A N/A NO BSL

7440-70-2 Calcium 3.7E-05 1.2E-02 µg/m3
IS66SS080001  38/38  5.8 - 2430 1.2E-02 N/A N/A N/A N/A NO NUT

7440-47-3 Chromium 3.2E-06 2.1E-05 µg/m3
IS66SS340001  38/38  0.29 - 4.9 2.1E-05 N/A 1.1E-05 C N/A N/A YES ASL

7440-48-4 Cobalt 6.9E-07 1.3E-05 J µg/m3
IS66SS110001  38/38  0.058 - 24.3 1.3E-05 N/A 2.7E-04 C* N/A N/A NO BSL

7440-50-8 Copper 3.8E-06 4.4E-05 µg/m3
IS66SS15P0001  38/38  1.4 - 12.1 4.4E-05 N/A N/A N/A N/A NO NTX

57-12-5 Cyanide 6.1E-08 J 4.2E-07 J µg/m3
IS66SS210001  10/38  0.5 - 1.2 4.2E-07 N/A N/A N/A N/A NO NTX

7439-89-6 Iron 1.9E-03 2.6E-02 µg/m3
IS66SS040001  38/38  5.8 - 48.5 2.6E-02 N/A N/A N/A N/A NO NTX

7439-92-1 Lead 5.8E-06 2.2E-04 µg/m3
IS66SS150001  38/38  0.29 - 1.5 2.2E-04 N/A N/A N/A N/A NO NTX

7439-95-4 Magnesium 1.3E-04 1.7E-03 µg/m3
IS66SS080001  37/38  5.8 - 2430 1.7E-03 N/A N/A N/A N/A NO NUT

7439-96-5 Manganese 8.3E-06 3.8E-04 µg/m3
IS66SS150001  38/38  0.29 - 7.3 3.8E-04 N/A 5.2E-03 N N/A N/A NO BSL

7439-97-6 Mercury 1.5E-08 J 1.6E-05 J µg/m3
IS66SS200001  27/38  0.026 - 0.48 1.6E-05 N/A 3.1E-03 N N/A N/A NO BSL

7440-02-0 Nickel 1.8E-06 J 6.6E-05 µg/m3
IS66SS020001  38/38  2.3 - 19.4 6.6E-05 N/A 9.4E-03 C* N/A N/A NO BSL

7440-09-7 Potassium 2.1E-04 J 8.8E-04 µg/m3
IS66SS390001  38/38  58 - 2430 8.8E-04 N/A N/A N/A N/A NO NUT

7782-49-2 Selenium 1.3E-07 J 2.5E-06 µg/m3
IS66SS150001  22/38  0.29 - 2.4 2.5E-06 N/A 2.1E+00 N N/A N/A NO BSL

7440-22-4 Silver 7.4E-09 J 4.0E-07 J µg/m3
IS66SS200001  25/38  0.058 - 4.9 4.0E-07 N/A N/A N/A N/A NO NTX

7440-23-5 Sodium 2.2E-05 J 1.5E-04 µg/m3
IS66SS340001  13/38  58 - 2430 1.5E-04 N/A N/A N/A N/A NO NUT

7440-28-0 Thallium 4.4E-08 J 2.4E-07 µg/m3
IS66SS340001  20/38  0.12 - 4.9 2.4E-07 N/A N/A N/A N/A NO NTX
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OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 66 Remedial Investigation Report

 Minimum [1]  Maximum [1]

Concentration Concentration

NSF-IH, Indian Head, Maryland

7440-62-2 Vanadium 1.2E-05 8.5E-05 µg/m3
IS66SS140001  38/38  0.29 - 24.3 8.5E-05 N/A 1.0E-02 N N/A N/A NO BSL

7440-66-6 Zinc 4.4E-06 2.7E-04 µg/m3
IS66SS160001 : IS66SS170001  38/38  1.4 - 9.7 2.7E-04 N/A N/A N/A N/A NO NTX

[1] Minimum/Maximum calculated air concentrations from soil concentrations.  Air concentrations calculated as Cair = Csoil*1000*(1/PEF+1/VF) COPC = Chemical of Potential Concern

VF calculated for volatile and semi-volatile analytes identified as volatile in the Regional Screening Levels for Chemical Contaminants at Superfund ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

Sites (Oak Ridge National Laboratory, Nov. 2010).  VF calculated on Table 2 Supplement. PEF = 1.36 x 109 m3/kg.                       To Be Considered

[2] Maximum concentration is used for screening. J = Estimated Value

[3] Background values not available. K = Biased High

[4] Oak Ridge National Laboratory (ORNL). November, 2010. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Residential Air. L = Biased Low

 [Online]. Available:  http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm C = Carcinogenic

RSL value for technical chlordane used as surrogate for alpha-chlordane. N = Noncarcinogenic

RSL value for technical-HCH used as surrogate for delta-BHC. µg/m3 = micrograms per cubic meter

RSL value for technical chlordane used as surrogate for gamma-chlordane. C* = where: N RSL < 100X C RSL

RSL value and Toxicity equivalence factors from Recommended Toxicity Equivalence Factors (TEFs) for Human Health Risk Assessments of N/A = Not applicable

 2,3,7,8-Tetrachlorodibenzo-p-dioxin and Dioxin-Like Compounds (USEPA, 2010). SSL = Soil Screening Level for Protection of Groundwater, from RSL Table

RSL value for Chromium(VI) used as surrogate for chromium. S = Concentration exceeds Csat, used Csat as screening value

RSL value for Manganese (water) used as surrogate for manganese. MG/KG = milligrams per kilogram

RSL value for Mercury (inorganic salts) used as surrogate for mercury. C** = where: N RSL < 10X C RSL

[5] Rationale Codes

Selection Reason: Above Screening Levels (ASL)

Deletion Reason: No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)
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Table 2.2 sup

Diffusivity Henry's Law Diffusivity Soil Organic Carbon Soil Water Solubility Apparent Volatilization Soil Saturation
in Air Constant in Water Partition Coeff. Partition Coeff. in Water Diffusivity Factor Concentration

Chemical (Di) (H') (Dw) (Koc) (Kd = Koc x Foc) (S) (DA) (VF) (Csat)
(cm2/s) (unitless) (cm2/s) (cm3/g) (g/cm3) (mg/L) (cm2/s) (m3/kg) (mg/kg)

Volatile Organics
2-Butanone 9.1E-02 2.3E-03 1.0E-05 4.5E+00 2.7E-02 2.2E+05 8.9E-05 1.7E+04 2.8E+04
Acetone 1.1E-01 1.4E-03 1.2E-05 2.4E+00 1.4E-02 1.0E+06 7.1E-05 1.9E+04 1.1E+05
Carbon disulfide 1.1E-01 5.9E-01 1.3E-05 2.2E+01 1.3E-01 2.2E+03 9.8E-03 1.6E+03 7.4E+02
Chloroform 7.70E-02 1.50E-01 1.10E-05 3.18E+01 1.9E-01 7.9E+03 1.9E-03 3.6E+03 2.5E+03
Methyl Acetate 9.6E-02 4.7E-03 1.1E-05 3.1E+00 1.8E-02 2.4E+05 2.0E-04 1.1E+04 2.9E+04
Styrene 7.1E-02 1.1E-01 8.8E-06 4.5E+02 2.7E+00 3.1E+02 1.5E-04 1.3E+04 8.7E+02
Tetrachloroethene 5.0E-02 7.2E-01 9.5E-06 9.5E+01 5.7E-01 2.1E+02 2.4E-03 3.2E+03 1.7E+02
Toluene 7.8E-02 2.7E-01 9.2E-06 2.3E+02 1.4E+00 5.3E+02 7.2E-04 5.9E+03 8.2E+02
2-Methylnaphthalene 5.24E-02 2.12E-02 7.78E-06 2.5E+03 1.5E+01 2.5E+01 4.0E-06 8.0E+04 3.7E+02
Semivolatile Organics
Acenapthene 5.10E-02 7.50E-03 8.30E-06 5.03E+03 3.0E+01 3.9E+00 6.8E-07 1.9E+05 1.2E+02
Anthracene 3.9E-02 2.3E-03 7.9E-06 1.6E+04 9.8E+01 4.3E-02 4.9E-08 7.2E+05 4.3E+00
Dibenzofuran 4.1E-02 8.7E-03 7.4E-06 9.2E+03 5.5E+01 3.1E+00 3.5E-07 2.7E+05 1.7E+02
Fluorene 4.40E-02 3.90E-03 7.90E-06 9.16E+03 5.5E+01 1.7E+00 1.7E-07 3.9E+05 9.3E+01
Naphthalene 6.0E-02 1.8E-02 8.4E-06 1.5E+03 9.3E+00 3.1E+01 6.2E-06 6.4E+04 2.9E+02
Pyrene 2.8E-02 4.9E-04 7.2E-06 5.4E+04 3.3E+02 1.4E-01 2.3E-09 3.3E+06 4.4E+01

Volatilization factor (VF) = Q/C * (3.14 * DA * T)1/2 * 10-4 m2/cm2

 (m3/kg)    2 * ρb * DA

Apparent Diffusivity (DA) = [(Θa
10/3 * Di * H'  +  Θw

10/3 * Dw)/n2]
(cm2/s)    (ρb * Kd  +  Θw  +  Θa * H')

Soil Saturation Concentration (Csat) = S/ρb * (Kd * ρb  +  Θw  +  H' * Θa)

Parameters Values

Q/C - Inverse of the mean concentration at the center 87.37

      of a 0.5-acre-square source (g/m2-s per kg/m3)

T - Exposure interval(s) 9.5E+08

rb - Soil bulk density (g/cm3) 1.5

Qa - Air-filled soil porosity (Lair/Lwater) = n - Qw 0.28

n - Total soil porosity  (Lpore/Lsoil) = 1 - (rb/rs) 0.43

Qw - Water-filled soil porosity  (Lwater/Lsoil) 0.15

rs - Soil particle density (g/cm3) 2.65

foc - fraction organic carbon in soil (g/g) 0.006

Equations and chemical properties from USEPA, 1996. Soil Screening Guidance: User's Guide.   EPA/540/R-96/018.
Physical/chemical properties from USEPA Regional Screening Table, November 2010.

Variable Value Units

Asite  = 0.5 acres Source area

A = 14.0111 constant (Zone 8 - Philadelphia, PA)

B = 19.6154 constant (Zone 8 - Philadelphia, PA)

C = 225.3317 constant (Zone 8 - Philadelphia, PA)

Q/Cvol = 87.37 (g/m2-s per kg/m3)

Description

Table 2.2 Supplement A
Calculation of Volatilization Factors

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Q/Cvol = A x exp[(ln Asite - B)2/C]
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Table 2.3 Ash

 Scenario Timeframe: Current/Future

 Medium: Ash

 Exposure Medium: Ash

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Ash TOTALTEQ 2,3,7,8-TCDD TEQ 2.5E-08 4.1E-06 MG/KG IS66AH09 6/6 See Table 2.3.A 4.1E-06 N/A 4.5E-06 C* N/A N/A NO BSL

7429-90-5 Aluminum 6.0E+03 1.1E+04 MG/KG IS66AH08  6/6  32 - 54 1.1E+04 N/A 7.7E+03 N N/A N/A YES ASL

7440-36-0 Antimony 3.4E-01 L 3.7E-01 J MG/KG IS66AH09  2/6  1 - 2 3.7E-01 N/A 3.1E+00 N N/A N/A NO BSL

7440-38-2 Arsenic 2.5E+01 1.2E+02 MG/KG IS66AH07  6/6  0.54 - 0.9 1.2E+02 N/A 3.9E-01 C* N/A N/A YES ASL

7440-39-3 Barium 7.0E+01 2.0E+02 MG/KG IS66AH08  6/6  0.54 - 1.2 2.0E+02 N/A 1.5E+03 N N/A N/A NO BSL

7440-41-7 Beryllium 1.4E+00 3.0E+00 MG/KG IS66AH07  6/6  0.54 - 0.9 3.0E+00 N/A 1.6E+01 N N/A N/A NO BSL

7440-43-9 Cadmium 2.1E-01 J 4.9E-01 J MG/KG IS66AH05  6/6  1.3 - 2.5 4.9E-01 N/A 7.0E+00 N N/A N/A NO BSL

7440-70-2 Calcium 1.2E+03 5.3E+03 MG/KG IS66AH08  6/6  11 - 18 5.3E+03 N/A N/A N/A N/A NO NUT

7440-47-3 Chromium 1.5E+01 2.9E+01 MG/KG IS66AH07  6/6  0.54 - 0.9 2.9E+01 N/A 2.9E-01 C N/A N/A YES ASL

7440-48-4 Cobalt 7.4E+00 1.7E+01 MG/KG IS66AH04P : IS66AH07  6/6  0.11 - 0.18 1.7E+01 N/A 2.3E+00 N N/A N/A YES ASL

7440-50-8 Copper 3.6E+01 4.4E+01 MG/KG IS66AH06  6/6  3.2 - 6.2 4.4E+01 N/A 3.1E+02 N N/A N/A NO BSL

7439-89-6 Iron 2.3E+04 5.1E+04 MG/KG IS66AH07  6/6  12 - 25 5.1E+04 N/A 5.5E+03 N N/A N/A YES ASL

7439-92-1 Lead 1.7E+01 4.9E+01 MG/KG IS66AH05  6/6  0.65 - 1.2 4.9E+01 N/A 4.0E+02 N N/A N/A NO BSL

7439-95-4 Magnesium 2.8E+02 9.6E+02 MG/KG IS66AH05  6/6  13 - 25 9.6E+02 N/A N/A N/A N/A NO NUT

7439-96-5 Manganese 9.8E+01 L 4.6E+02 MG/KG IS66AH09  6/6  0.65 - 1.2 4.6E+02 N/A 1.8E+02 N N/A N/A YES ASL

7439-97-6 Mercury 2.3E-01 6.7E-01 L MG/KG IS66AH07  6/6  0.036 - 0.065 6.7E-01 N/A 2.3E+00 N N/A N/A NO BSL

7440-02-0 Nickel 2.4E+01 3.8E+01 MG/KG IS66AH08  6/6  5.2 - 9.9 3.8E+01 N/A 1.5E+02 N N/A N/A NO BSL

7440-09-7 Potassium 4.0E+02 1.1E+03 MG/KG IS66AH08  6/6  110 - 180 1.1E+03 N/A N/A N/A N/A NO NUT

7782-49-2 Selenium 1.8E+00 8.1E+00 MG/KG IS66AH09  6/6  0.54 - 0.9 8.1E+00 N/A 3.9E+01 N N/A N/A NO BSL

7440-22-4 Silver 8.0E-02 J 1.4E-01 MG/KG IS66AH05  6/6  0.11 - 0.18 1.4E-01 N/A 3.9E+01 N N/A N/A NO BSL

7440-23-5 Sodium 5.8E+01 J 4.0E+02 MG/KG IS66AH09  6/6  110 - 180 4.0E+02 N/A N/A N/A N/A NO NUT

7440-28-0 Thallium 7.0E-01 1.9E+00 MG/KG IS66AH07  6/6  0.21 - 0.36 1.9E+00 N/A N/A N/A N/A NO NTX

7440-62-2 Vanadium 5.1E+01 1.5E+02 MG/KG IS66AH09  6/6  0.54 - 0.9 1.5E+02 N/A 3.9E+01 N N/A N/A YES ASL

7440-66-6 Zinc 2.7E+01 5.9E+01 MG/KG IS66AH05  6/6  2.7 - 4.5 5.9E+01 N/A 2.3E+03 N N/A N/A NO BSL

[1] Minimum/Maximum detected concentrations. COPC = Chemical of Potential Concern

[2] Maximum concentration is used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[3] Background values not available.                       To Be Considered

[4] Oak Ridge National Laboratory (ORNL). November, 2010. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Residential Soil. J = Estimated Value

 [Online]. Available:  Sites.http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm K = Biased High

RSL value and Toxicity equivalence factors from Recommended Toxicity Equivalence Factors (TEFs) for Human Health Risk Assessments of L = Biased Low

 2,3,7,8-Tetrachlorodibenzo-p-dioxin and Dioxin-Like Compounds (USEPA, 2010). C = Carcinogenic

RSL value for Chromium(VI) used as surrogate for chromium. N = Noncarcinogenic

The soil value of 400 mg/kg for lead is from the Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action C* = where: N RSL < 100X C RSL

Facilities, USEPA, July 14, 1994. N/A = Not applicable

RSL value for Manganese (water) used as surrogate for manganese.

[5] RSL value for Mercury (inorganic salts) used as surrogate for mercury.

Rationale Codes

Selection Reason: Above Screening Levels (ASL)

Deletion Reason: No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)

Qualifier Qualifier

Table 2.3

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 66 Remedial Investigation Report

 Minimum [1]  Maximum [1]

Concentration Concentration

NSF-IH, Indian Head, Maryland
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Ash Dioxin-TEQ

Table 2.3.A
Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Ash
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Sample ID

Chemical Name TEF Units Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc.

Other Parameters
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 MG/KG 7.8E-03 U 9.4E-03 U 8.2E-03 U 1.0E-02 U 8.4E-07 J 8.4E-09 6.4E-06 6.4E-08 3.1E-06 3.1E-08
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 MG/KG 7.8E-03 U 9.4E-03 U 8.2E-03 U 1.0E-02 U 4.2E-06 4.2E-08 7.3E-05 7.3E-07 1.7E-05 1.7E-07
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 MG/KG 7.8E-03 U 9.4E-03 U 8.2E-03 U 1.0E-02 U 3.2E-06 U 5.0E-06 U 2.9E-06 U
1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 MG/KG 7.8E-03 U 9.4E-03 U 8.2E-03 U 1.0E-02 U 4.3E-07 X 8.2E-07 J 8.2E-08 3.0E-06 3.0E-07
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG 7.8E-03 U 9.4E-03 U 8.2E-03 U 1.0E-02 U 3.2E-06 U 5.0E-06 U 2.9E-07 X
1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG 7.8E-03 U 9.4E-03 U 8.2E-03 U 1.0E-02 U 1.8E-07 X 5.0E-06 U 1.2E-06 J 1.2E-07
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG 7.8E-03 U 9.4E-03 U 8.2E-03 U 1.0E-02 U 1.8E-07 X 2.0E-06 J 2.0E-07 5.6E-07 X
1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 MG/KG 7.8E-03 U 9.4E-03 U 8.2E-03 U 1.0E-02 U 4.0E-08 X 5.0E-06 U 1.9E-07 J 1.9E-08
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 MG/KG 7.8E-03 U 9.4E-03 U 8.2E-03 U 1.0E-02 U 1.6E-07 X 6.2E-07 X 6.2E-07 X
1,2,3,7,8-Pentachlorodibenzofuran 0.03 MG/KG 7.8E-03 U 9.4E-03 U 8.2E-03 U 1.0E-02 U 9.1E-07 J 2.7E-08 1.6E-06 J 4.8E-08 9.4E-06 2.8E-07
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 MG/KG 7.8E-03 U 9.4E-03 U 8.2E-03 U 1.0E-02 U 6.4E-08 X 5.0E-06 U 3.2E-07 J 3.2E-07
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG 7.8E-03 U 9.4E-03 U 8.2E-03 U 1.0E-02 U 1.3E-07 J 1.3E-08 5.0E-06 U 4.6E-07 X
2,3,4,7,8-Pentachlorodibenzofuran 0.3 MG/KG 7.8E-03 U 9.4E-03 U 8.2E-03 U 1.0E-02 U 4.8E-07 J 1.4E-07 6.3E-07 X 3.8E-06 1.1E-06
2,3,7,8-TCDD (dioxin) 1 MG/KG 3.1E-03 U 3.8E-03 U 3.3E-03 U 4.0E-03 U 1.3E-06 U 2.0E-06 U 2.0E-07 X
2,3,7,8-Tetrachlorodibenzofuran 0.1 MG/KG 3.1E-03 U 3.8E-03 U 3.3E-03 U 4.0E-03 U 2.2E-06 2.2E-07 2.5E-06 2.5E-07 1.7E-05 1.7E-06
Octachlorodibenzofuran 0.0003 MG/KG 1.6E-02 U 1.9E-02 U 1.6E-02 U 2.0E-02 U 1.8E-06 X 8.6E-06 J 2.6E-09 8.1E-06 2.4E-09
Octachlorodibenzo-p-dioxin 0.0003 MG/KG 1.7E-04 J 5.2E-08 1.1E-04 J 3.4E-08 1.7E-04 J 5.0E-08 8.4E-05 J 2.5E-08 8.9E-05 2.7E-08 6.5E-04 2.0E-07 2.7E-04 J 8.0E-08
Total 2,3,7,8-TCDD equivalents 5.2E-08 3.4E-08 5.0E-08 2.5E-08 4.8E-07 1.6E-06 4.1E-06

Minimum equivalent concentration = 2.5E-08
Maximum equivalent concentration  = 4.1E-06

IS66AH08 IS66AH09IS66AH01 IS66AH02 IS66AH02P IS66AH03 IS66AH07



7/20/2011
7:16 PM Page 1 of 1

02 copy of IH_Site 66_Table 2.xlsx
Table 2.4 Ash Air

 Scenario Timeframe: Current/Future

 Medium: Ash

 Exposure Medium: Air

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Emissions TOTALTEQ 2,3,7,8-TCDD TEQ 1.9E-14 3.0E-12 µg/m3
IS66AH09  3/3 See Table 2.2.A 3.0E-12 N/A 6.4E-08 C N/A N/A NO BSL

From Ash 7429-90-5 Aluminum 4.4E-03 8.2E-03 µg/m3
IS66AH08  6/6  32 - 54 8.2E-03 N/A 5.2E-01 N N/A N/A NO BSL

7440-36-0 Antimony 2.5E-07 L 2.7E-07 J µg/m3
IS66AH09  2/6  1 - 2 2.7E-07 N/A N/A N/A N/A NO NTX

7440-38-2 Arsenic 1.8E-05 9.0E-05 µg/m3
IS66AH07  6/6  0.54 - 0.9 9.0E-05 N/A 5.7E-04 C* N/A N/A NO BSL

7440-39-3 Barium 5.1E-05 1.5E-04 µg/m3
IS66AH08  6/6  0.54 - 1.2 1.5E-04 N/A 5.2E-02 N N/A N/A NO BSL

7440-41-7 Beryllium 1.0E-06 2.2E-06 µg/m3
IS66AH07  6/6  0.54 - 0.9 2.2E-06 N/A 1.0E-03 C* N/A N/A NO BSL

7440-43-9 Cadmium 1.5E-07 J 3.6E-07 J µg/m3
IS66AH05  6/6  1.3 - 2.5 3.6E-07 N/A 1.0E-03 C** N/A N/A NO BSL

7440-70-2 Calcium 8.8E-04 3.9E-03 µg/m3
IS66AH08  6/6  11 - 18 3.9E-03 N/A N/A N/A N/A NO NUT

7440-47-3 Chromium 1.1E-05 2.1E-05 µg/m3
IS66AH07  6/6  0.54 - 0.9 2.1E-05 N/A 1.1E-05 C N/A N/A YES ASL

7440-48-4 Cobalt 5.4E-06 1.3E-05 µg/m3
IS66AH04P : IS66AH07  6/6  0.11 - 0.18 1.3E-05 N/A 2.7E-04 C* N/A N/A NO BSL

7440-50-8 Copper 2.6E-05 3.2E-05 µg/m3
IS66AH06  6/6  3.2 - 6.2 3.2E-05 N/A N/A N/A N/A NO NTX

7439-89-6 Iron 1.7E-02 3.8E-02 µg/m3
IS66AH07  6/6  12 - 25 3.8E-02 N/A N/A N/A N/A NO NTX

7439-92-1 Lead 1.3E-05 3.6E-05 µg/m3
IS66AH05  6/6  0.65 - 1.2 3.6E-05 N/A N/A N/A N/A NO NTX

7439-95-4 Magnesium 2.1E-04 7.1E-04 µg/m3
IS66AH05  6/6  13 - 25 7.1E-04 N/A N/A N/A N/A NO NUT

7439-96-5 Manganese 7.2E-05 L 3.3E-04 µg/m3
IS66AH09  6/6  0.65 - 1.2 3.3E-04 N/A 5.2E-03 N N/A N/A NO BSL

7439-97-6 Mercury 1.7E-07 4.9E-07 L µg/m3
IS66AH07  6/6  0.036 - 0.065 4.9E-07 N/A 3.1E-03 N N/A N/A NO BSL

7440-02-0 Nickel 1.7E-05 2.8E-05 µg/m3
IS66AH08  6/6  5.2 - 9.9 2.8E-05 N/A 9.4E-03 C* N/A N/A NO BSL

7440-09-7 Potassium 2.9E-04 8.0E-04 µg/m3
IS66AH08  6/6  110 - 180 8.0E-04 N/A N/A N/A N/A NO NUT

7782-49-2 Selenium 1.3E-06 6.0E-06 µg/m3
IS66AH09  6/6  0.54 - 0.9 6.0E-06 N/A 2.1E+00 N N/A N/A NO BSL

7440-22-4 Silver 5.9E-08 J 1.0E-07 µg/m3
IS66AH05  6/6  0.11 - 0.18 1.0E-07 N/A N/A N/A N/A NO NTX

7440-23-5 Sodium 4.3E-05 J 2.9E-04 µg/m3
IS66AH09  6/6  110 - 180 2.9E-04 N/A N/A N/A N/A NO NUT

7440-28-0 Thallium 5.1E-07 1.4E-06 µg/m3
IS66AH07  6/6  0.21 - 0.36 1.4E-06 N/A N/A N/A N/A NO NTX

7440-62-2 Vanadium 3.7E-05 1.1E-04 µg/m3
IS66AH09  6/6  0.54 - 0.9 1.1E-04 N/A 1.0E-02 N N/A N/A NO BSL

7440-66-6 Zinc 1.9E-05 4.3E-05 µg/m3
IS66AH05  6/6  2.7 - 4.5 4.3E-05 N/A N/A N/A N/A NO NTX

[1] Minimum/Maximum calculated air concentrations from soil concentrations.  Air concentrations calculated as Cair = Csoil*1000*(1/PEF+1/VF) COPC = Chemical of Potential Concern

VF calculated for volatile and semi-volatile analytes identified as volatile in the Regional Screening Levels for Chemical Contaminants at Superfund ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

Sites (Oak Ridge National Laboratory, Nov. 2010).  VF calculated on Table 2 Supplement. PEF = 1.36 x 109 m3/kg.                       To Be Considered

[2] Maximum concentration is used for screening. J = Estimated Value

[3] Background values not available. K = Biased High

[4] Oak Ridge National Laboratory (ORNL). November, 2010. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Residential Air. L = Biased Low

 [Online]. Available:  http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm C = Carcinogenic

RSL value for technical chlordane used as surrogate for alpha-chlordane. N = Noncarcinogenic

RSL value for technical-HCH used as surrogate for delta-BHC. µg/m3 = micrograms per cubic meter

RSL value for technical chlordane used as surrogate for gamma-chlordane. C* = where: N RSL < 100X C RSL

RSL value and Toxicity equivalence factors from Recommended Toxicity Equivalence Factors (TEFs) for Human Health Risk Assessments of N/A = Not applicable

 2,3,7,8-Tetrachlorodibenzo-p-dioxin and Dioxin-Like Compounds (USEPA, 2010). SSL = Soil Screening Level for Protection of Groundwater, from RSL Table

RSL value for Chromium(VI) used as surrogate for chromium. S = Concentration exceeds Csat, used Csat as screening value

RSL value for Manganese (water) used as surrogate for manganese. MG/KG = milligrams per kilogram

RSL value for Mercury (inorganic salts) used as surrogate for mercury. C** = where: N RSL < 10X C RSL

[5] Rationale Codes

Selection Reason: Above Screening Levels (ASL)

Deletion Reason: No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)

Qualifier Qualifier

NSF-IH, Indian Head, Maryland

Table 2.4

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 66 Remedial Investigation Report

 Minimum [1]  Maximum [1]

Concentration Concentration
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Table 2.5 Sed

 Scenario Timeframe: Current/Future

 Medium: Sediment

 Exposure Medium: Sediment

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Sediment 78-93-3 2-Butanone 2.0E-02 J 2.5E-02 J MG/KG IS66SD07  4/14  0.012 - 0.098 2.5E-02 N/A 2.8E+04 N N/A N/A NO BSL

67-64-1 Acetone 6.4E-02 J 1.1E-01 J MG/KG IS66SD07  3/14  0.012 - 0.098 1.1E-01 N/A 6.1E+04 N N/A N/A NO BSL

127-18-4 Tetrachloroethene 4.0E-03 J 1.7E-02 J MG/KG IS66SD14  10/14  0.006 - 0.055 1.7E-02 N/A 5.5E+00 C N/A N/A NO BSL

108-88-3 Toluene 2.4E-02 2.4E-02 MG/KG IS66SD10  1/14  0.006 - 0.055 2.4E-02 N/A 8.2E+02 NS N/A N/A NO BSL

95-95-4 2,4,5-Trichlorophenol 5.8E-03 J 7.4E-03 J MG/KG IS66SD09  2/14  0.12 - 3.1 7.4E-03 N/A 6.1E+03 N N/A N/A NO BSL

88-06-2 2,4,6-Trichlorophenol 1.6E-02 J 2.7E-02 J MG/KG IS66SD13  5/14  0.12 - 1.2 2.7E-02 N/A 6.1E+01 C** N/A N/A NO BSL

120-83-2 2,4-Dichlorophenol 1.5E-02 J 2.3E-02 J MG/KG IS66SD08  5/14  0.025 - 1.2 2.3E-02 N/A 1.8E+02 N N/A N/A NO BSL

91-57-6 2-Methylnaphthalene 5.8E-03 L 9.9E-03 L MG/KG IS66SD12  5/14  0.025 - 1.2 9.9E-03 N/A 3.1E+02 N N/A N/A NO BSL

m&pCRESOL 3- and 4-Methylphenol 1.8E-02 J 1.4E-01 J MG/KG IS66SD14  4/10  0.12 - 0.28 1.4E-01 N/A 3.1E+02 N N/A N/A NO BSL

83-32-9 Acenaphthene 5.5E-03 J 1.0E-01 J MG/KG IS66SD05 : IS66SD12  9/14  0.025 - 1.2 1.0E-01 N/A 3.4E+03 N N/A N/A NO BSL

208-96-8 Acenaphthylene 2.4E-03 J 2.3E-02 J MG/KG IS66SD14  9/14  0.025 - 1.2 2.3E-02 N/A 3.4E+03 N N/A N/A NO BSL

120-12-7 Anthracene 3.7E-03 J 2.6E-01 J MG/KG IS66SD05  11/14  0.025 - 1.2 2.6E-01 N/A 1.7E+04 N N/A N/A NO BSL

1912-24-9 Atrazine 3.8E-03 J 7.3E-03 J MG/KG IS66SD13  5/14  0.025 - 1.2 7.3E-03 N/A 2.1E+01 C N/A N/A NO BSL

56-55-3 Benzo(a)anthracene 2.4E-01 7.8E-01 MG/KG IS66SD12  6/14  0.026 - 1.2 7.8E-01 N/A 1.5E+00 C N/A N/A NO BSL

50-32-8 Benzo(a)pyrene 1.3E-02 J 7.7E-01 MG/KG IS66SD12  13/14  0.026 - 1.2 7.7E-01 N/A 1.5E-01 C N/A N/A YES ASL

205-99-2 Benzo(b)fluoranthene 1.5E-02 J 1.3E+00 MG/KG IS66SD12  13/14  0.026 - 1.2 1.3E+00 N/A 1.5E+00 C N/A N/A NO BSL

191-24-2 Benzo(g,h,i)perylene 5.6E-03 J 4.3E-01 MG/KG IS66SD12  12/14  0.025 - 1.2 4.3E-01 N/A 1.7E+03 N N/A N/A NO BSL

207-08-9 Benzo(k)fluoranthene 4.9E-03 J 6.4E-01 MG/KG IS66SD05  13/14  0.025 - 1.2 6.4E-01 N/A 1.5E+01 C N/A N/A NO BSL

111-44-4 bis(2-Chloroethyl)ether 2.2E-03 J 2.2E-03 J MG/KG IS66SD09  1/14  0.025 - 1.2 2.2E-03 N/A 2.1E+00 C N/A N/A NO BSL

86-74-8 Carbazole 1.7E-01 J 1.7E-01 J MG/KG IS66SD05  1/14  0.42 - 1.2 1.7E-01 N/A N/A N/A N/A NO NTX

218-01-9 Chrysene 8.2E-03 J 7.3E-01 MG/KG IS66SD05  13/14  0.026 - 1.2 7.3E-01 N/A 1.5E+02 C N/A N/A NO BSL

53-70-3 Dibenz(a,h)anthracene 4.7E-03 J 2.1E-01 MG/KG IS66SD12  10/14  0.025 - 1.2 2.1E-01 N/A 1.5E-01 C N/A N/A YES ASL

131-11-3 Dimethyl phthalate 2.5E-03 J 5.5E-03 J MG/KG IS66SD14  2/14  0.025 - 1.2 5.5E-03 N/A N/A N/A N/A NO NTX

206-44-0 Fluoranthene 2.0E-02 J 1.5E+00 MG/KG IS66SD05  14/14  0.026 - 1.2 1.5E+00 N/A 2.3E+03 N N/A N/A NO BSL

86-73-7 Fluorene 2.0E-02 J 1.1E-01 J MG/KG IS66SD05  8/14  0.025 - 1.2 1.1E-01 N/A 2.3E+03 N N/A N/A NO BSL

118-74-1 Hexachlorobenzene 2.4E-03 J 2.6E-03 J MG/KG IS66SD11  2/14  0.025 - 1.2 2.6E-03 N/A 3.0E+00 C N/A N/A NO BSL

77-47-4 Hexachlorocyclopentadiene 6.6E-03 J 6.6E-03 J MG/KG IS66SD09 : IS66SD11  2/14  0.025 - 1.2 6.6E-03 N/A 3.7E+02 N N/A N/A NO BSL

193-39-5 Indeno(1,2,3-cd)pyrene 5.4E-03 J 4.2E-01 MG/KG IS66SD12  12/14  0.025 - 1.2 4.2E-01 N/A 1.5E+00 C N/A N/A NO BSL

91-20-3 Naphthalene 6.3E-02 L 6.3E-02 L MG/KG IS66SD12  1/14  0.025 - 1.2 6.3E-02 N/A 3.6E+01 C* N/A N/A NO BSL

85-01-8 Phenanthrene 7.4E-03 J 9.4E-01 MG/KG IS66SD05  12/14  0.026 - 1.2 9.4E-01 N/A 1.7E+04 N N/A N/A NO BSL

108-95-2 Phenol 8.8E-03 J 8.8E-03 J MG/KG IS66SD09  1/14  0.12 - 1.2 8.8E-03 N/A 1.8E+04 N N/A N/A NO BSL

129-00-0 Pyrene 1.4E-02 J 1.1E+00 MG/KG IS66SD05 : IS66SD12  13/14  0.026 - 1.2 1.1E+00 N/A 1.7E+03 N N/A N/A NO BSL

72-54-8 4,4'-DDD 1.9E-03 J 5.7E-02 J MG/KG IS66SD08  14/14  0.0042 - 0.012 5.7E-02 N/A 2.0E+01 C N/A N/A NO BSL

72-55-9 4,4'-DDE 1.4E-03 J 2.9E-02 J MG/KG IS66SD08  14/14  0.0042 - 0.012 2.9E-02 N/A 1.4E+01 C N/A N/A NO BSL

50-29-3 4,4'-DDT 2.3E-03 J 3.9E-02 J MG/KG IS66SD14  9/14  0.0042 - 0.012 3.9E-02 N/A 1.7E+01 C* N/A N/A NO BSL

5103-71-9 alpha-Chlordane 8.2E-04 J 5.3E-03 J MG/KG IS66SD02  4/14  0.0021 - 0.0063 5.3E-03 N/A 1.6E+01 C* N/A N/A NO BSL

Qualifier Qualifier

Table 2.5

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 66 Remedial Investigation Report

 Minimum [1]  Maximum [1]

Concentration Concentration

NSF-IH, Indian Head, Maryland
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Table 2.5 Sed

 Scenario Timeframe: Current/Future

 Medium: Sediment

 Exposure Medium: Sediment

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Qualifier Qualifier

Table 2.5

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 66 Remedial Investigation Report

 Minimum [1]  Maximum [1]

Concentration Concentration

NSF-IH, Indian Head, Maryland

11097-69-1 Aroclor-1254 8.3E-01 8.3E-01 MG/KG IS66SD14  1/14  0.022 - 0.12 8.3E-01 N/A 1.1E+00 C** N/A N/A NO BSL

11096-82-5 Aroclor-1260 1.6E-01 1.6E-01 MG/KG IS66SD03  1/14  0.022 - 0.12 1.6E-01 N/A 2.2E+00 C N/A N/A NO BSL

319-85-7 beta-BHC 1.2E-03 J 1.2E-03 J MG/KG IS66SD05  1/14  0.0021 - 0.0063 1.2E-03 N/A 2.7E+00 C N/A N/A NO BSL

60-57-1 Dieldrin 1.6E-03 J 8.3E-03 J MG/KG IS66SD08  2/14  0.0042 - 0.012 8.3E-03 N/A 3.0E-01 C N/A N/A NO BSL

959-98-8 Endosulfan I 2.3E-03 J 3.2E-03 J MG/KG IS66SD13  2/14  0.0021 - 0.0063 3.2E-03 N/A 3.7E+02 N N/A N/A NO BSL

72-20-8 Endrin 2.1E-03 J 2.1E-03 J MG/KG IS66SD04  1/14  0.0042 - 0.012 2.1E-03 N/A 1.8E+01 N N/A N/A NO BSL

7421-93-4 Endrin aldehyde 2.5E-03 J 3.4E-03 J MG/KG IS66SD02P  2/14  0.0042 - 0.012 3.4E-03 N/A 1.8E+01 N N/A N/A NO BSL

53494-70-5 Endrin ketone 1.2E-03 J 4.1E-03 J MG/KG IS66SD04  3/14  0.0042 - 0.012 4.1E-03 N/A 1.8E+01 N N/A N/A NO BSL

5103-74-2 gamma-Chlordane 6.5E-04 J 5.0E-03 MG/KG IS66SD04  4/14  0.0021 - 0.0063 5.0E-03 N/A 1.6E+01 C* N/A N/A NO BSL

72-43-5 Methoxychlor 1.2E-02 J 3.5E-02 J MG/KG IS66SD02P  3/14  0.021 - 0.063 3.5E-02 N/A 3.1E+02 N N/A N/A NO BSL

TOTALTEQ 2,3,7,8-TCDD TEQ 1.8E-07 4.6E-06 MG/KG IS66SD15  10/10 See Table 2.5.A 4.6E-06 N/A 4.5E-05 C* N/A N/A NO BSL

55-63-0 Nitroglycerin 1.4E+00 1.4E+00 MG/KG IS66SD06P  1/14  1 - 4 1.4E+00 N/A 6.1E+00 N N/A N/A NO BSL

14797-73-0 Perchlorate 7.7E-03 J 7.7E-03 J MG/KG IS66SD03  1/11  0.0057 - 0.017 7.7E-03 N/A 5.5E+01 N N/A N/A NO BSL

7429-90-5 Aluminum 1.5E+03 1.7E+04 MG/KG IS66SD02P  14/14  24 - 145 1.7E+04 N/A 7.7E+04 N N/A N/A NO BSL

7440-36-0 Antimony 1.5E-01 J 4.7E+00 MG/KG IS66SD15  6/14  0.64 - 43.5 4.7E+00 N/A 3.1E+01 N N/A N/A NO BSL

7440-38-2 Arsenic 2.9E+00 1.4E+01 MG/KG IS66SD04  12/14  0.4 - 7.3 1.4E+01 N/A 3.9E+00 C* N/A N/A YES ASL

7440-39-3 Barium 1.0E+01 1.7E+02 MG/KG IS66SD02P  14/14  0.4 - 145 1.7E+02 N/A 1.5E+04 N N/A N/A NO BSL

7440-41-7 Beryllium 2.8E-01 J 8.4E-01 MG/KG IS66SD13  9/14  0.4 - 3.6 8.4E-01 N/A 1.6E+02 N N/A N/A NO BSL

7440-43-9 Cadmium 2.0E-01 J 4.7E+00 MG/KG IS66SD14  9/14  0.8 - 3.6 4.7E+00 N/A 7.0E+01 N N/A N/A NO BSL

7440-70-2 Calcium 2.4E+02 K 4.5E+03 MG/KG IS66SD14  13/14  8 - 3630 4.5E+03 N/A N/A N/A N/A NO NUT

7440-47-3 Chromium 4.0E+00 3.0E+01 MG/KG IS66SD02P  14/14  0.4 - 7.3 3.0E+01 N/A 2.9E+00 C N/A N/A YES ASL

7440-48-4 Cobalt 2.7E+00 4.1E+01 MG/KG IS66SD02  14/14  0.08 - 36.3 4.1E+01 N/A 2.3E+01 N N/A N/A YES ASL

7440-50-8 Copper 5.6E+00 1.3E+02 MG/KG IS66SD14  14/14  2 - 18.1 1.3E+02 N/A 3.1E+03 N N/A N/A NO BSL

57-12-5 Cyanide 3.5E-01 J 5.1E-01 J MG/KG IS66SD09  2/14  0.65 - 1.8 5.1E-01 N/A 1.6E+03 N N/A N/A NO BSL

7439-89-6 Iron 3.2E+03 2.5E+04 MG/KG IS66SD02P  14/14  8 - 72.5 2.5E+04 N/A 5.5E+04 N N/A N/A NO BSL

7439-92-1 Lead 7.0E+00 2.6E+02 MG/KG IS66SD14  14/14  0.4 - 2.2 2.6E+02 N/A 4.0E+02 N N/A N/A NO BSL

7439-95-4 Magnesium 1.6E+02 1.7E+03 MG/KG IS66SD14  14/14  8 - 3630 1.7E+03 N/A N/A N/A N/A NO NUT

7439-96-5 Manganese 2.7E+01 5.9E+02 MG/KG IS66SD14  14/14  0.4 - 10.9 5.9E+02 N/A 1.8E+03 N N/A N/A NO BSL

7439-97-6 Mercury 1.0E-02 J 1.8E+00 MG/KG IS66SD15  11/14  0.036 - 0.34 1.8E+00 N/A 2.3E+01 N N/A N/A NO BSL

7440-02-0 Nickel 2.2E+00 J 3.2E+01 MG/KG IS66SD02  14/14  3.2 - 29 3.2E+01 N/A 1.5E+03 N N/A N/A NO BSL

7440-09-7 Potassium 1.6E+02 J 9.8E+02 J MG/KG IS66SD02P  14/14  80 - 3630 9.8E+02 N/A N/A N/A N/A NO NUT

7782-49-2 Selenium 4.0E-02 J 7.7E-01 J MG/KG IS66SD14  10/14  0.4 - 3.6 7.7E-01 N/A 3.9E+02 N N/A N/A NO BSL

7440-22-4 Silver 3.0E-02 J 1.7E+01 MG/KG IS66SD14  10/14  0.08 - 7.3 1.7E+01 N/A 3.9E+02 N N/A N/A NO BSL

7440-23-5 Sodium 3.3E+02 7.9E+02 MG/KG IS66SD14  2/14  80 - 3630 7.9E+02 N/A N/A N/A N/A NO NUT

7440-28-0 Thallium 2.0E-02 J 2.3E-01 MG/KG IS66SD13  10/14  0.16 - 7.3 2.3E-01 N/A N/A N/A N/A NO NTX

7440-62-2 Vanadium 5.8E+00 6.8E+01 MG/KG IS66SD02P  14/14  0.4 - 36.3 6.8E+01 N/A 3.9E+02 N N/A N/A NO BSL

7440-66-6 Zinc 1.4E+01 4.1E+02 MG/KG IS66SD14  14/14  2 - 14.5 4.1E+02 N/A 2.3E+04 N N/A N/A NO BSL
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Table 2.5 Sed

 Scenario Timeframe: Current/Future

 Medium: Sediment

 Exposure Medium: Sediment

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Qualifier Qualifier

Table 2.5

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 66 Remedial Investigation Report

 Minimum [1]  Maximum [1]

Concentration Concentration

NSF-IH, Indian Head, Maryland

[1] Minimum/Maximum detected concentrations. COPC = Chemical of Potential Concern

[2] Maximum concentration is used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[3] Background values not available.                       To Be Considered

[4] Oak Ridge National Laboratory (ORNL). November, 2010. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Residential Soil x 10. J = Estimated Value

[Online]. Available:  http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm K = Biased High

RSL value for p-Cresol used as surrogate for 3- and 4-methylphenol. L = Biased Low

RSL value for Acenaphthene used as surrogate for Acenaphthylene. C = Carcinogenic

RSL value for pyrene used as surrogate for benzo(g,h,i)perylene. N = Noncarcinogenic

RSL value for anthracene used as surrogate for phenanthrene. C* = where: N RSL < 100X C RSL

RSL value for technical chlordane used as surrogate for alpha-chlordane. N/A = Not applicable

RSL value for technical chlordane used as surrogate for gamma-chlordane. S = Concentration exceeds Csat, used Csat as screening value

RSL value and Toxicity equivalence factors from Recommended Toxicity Equivalence Factors (TEFs) for Human Health Risk Assessments of MG/KG = milligrams per kilogram

 2,3,7,8-Tetrachlorodibenzo-p-dioxin and Dioxin-Like Compounds (USEPA, 2010). C** = where: N RSL < 10X C RSL

RSL value for Chromium(VI) used as surrogate for chromium.

The soil value of 400 mg/kg for lead is from the Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action

Facilities, USEPA, July 14, 1994.

RSL value for Manganese (water) used as surrogate for manganese.

RSL value for Mercury (inorganic salts) used as surrogate for mercury.

RSL value for endosulfan used as surrogate for endosulfan I.

RSL value for endrin used as surrogate for endrin aldehyde and endrin ketone.

[5] Rationale Codes

Selection Reason: Above Screening Levels (ASL)

Deletion Reason: No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)
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Table 2.5.A
Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Sediment
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Sample ID

Chemical Name TEF Units Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc.

Other Parameters
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 MG/KG 9.6E-07 J 9.6E-09 9.0E-07 J 9.0E-09 7.5E-07 J 7.5E-09 3.4E-06 J 3.4E-08 8.8E-07 X 3.1E-06 J 3.1E-08

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 MG/KG 1.1E-05 1.1E-07 9.8E-06 9.8E-08 7.0E-06 7.0E-08 3.9E-05 3.9E-07 1.3E-05 1.3E-07 2.3E-05 2.3E-07
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 MG/KG 3.3E-06 U 3.0E-06 U 3.2E-06 U 5.8E-06 U 3.3E-06 U 3.1E-07 X

1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 MG/KG 1.5E-07 J 1.5E-08 3.0E-06 U 3.2E-06 U 4.9E-07 X 7.3E-08 X 4.4E-06 U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG 3.3E-06 U 3.0E-06 U 3.2E-06 U 4.6E-07 J 4.6E-08 3.3E-06 U 4.4E-06 U

1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG 3.3E-06 U 3.0E-06 U 3.2E-06 U 6.5E-07 J 6.5E-08 6.8E-08 X 4.4E-06 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG 3.2E-07 J 3.2E-08 2.6E-07 J 2.6E-08 3.2E-06 U 1.1E-06 J 1.1E-07 3.0E-07 J 3.0E-08 5.0E-07 X

1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 MG/KG 3.3E-06 U 3.0E-06 U 3.2E-06 U 5.8E-06 U 3.3E-06 U 4.4E-06 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 MG/KG 3.5E-07 J 3.5E-08 3.0E-07 X 3.2E-06 U 9.2E-07 J 9.2E-08 2.6E-07 J 2.6E-08 3.1E-07 J 3.1E-08

1,2,3,7,8-Pentachlorodibenzofuran 0.03 MG/KG 3.3E-06 U 3.0E-06 U 3.2E-06 U 5.8E-06 U 3.3E-06 U 4.4E-06 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 MG/KG 3.3E-06 U 3.0E-06 U 3.2E-06 U 5.8E-06 U 3.3E-06 U 4.4E-06 U
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG 3.3E-06 U 3.0E-06 U 3.2E-06 U 3.0E-07 X 3.3E-06 U 4.4E-06 U
2,3,4,7,8-Pentachlorodibenzofuran 0.3 MG/KG 3.3E-06 U 3.0E-06 U 3.2E-06 U 5.8E-06 U 3.3E-06 U 4.4E-06 U

2,3,7,8-TCDD (dioxin) 1 MG/KG 1.3E-06 U 1.2E-06 U 1.3E-06 U 2.3E-06 U 1.3E-06 U 1.8E-06 U
2,3,7,8-Tetrachlorodibenzofuran 0.1 MG/KG 1.3E-06 U 1.2E-06 U 1.3E-06 U 2.3E-06 U 3.1E-07 J 3.1E-08 5.8E-07 J 5.8E-08

Octachlorodibenzofuran 0.0003 MG/KG 3.7E-06 J 1.1E-09 3.3E-06 J 9.9E-10 2.7E-06 J 8.0E-10 1.4E-05 4.3E-09 5.2E-06 J 1.6E-09 1.4E-05 4.3E-09
Octachlorodibenzo-p-dioxin 0.0003 MG/KG 5.6E-04 1.7E-07 5.8E-04 1.7E-07 3.3E-04 J 1.0E-07 1.8E-03 5.4E-07 4.5E-04 1.4E-07 8.4E-04 2.5E-07

Total 2,3,7,8-TCDD equivalents 3.7E-07 3.1E-07 1.8E-07 1.3E-06 3.5E-07 6.0E-07

Minimum equivalent concentration = 1.8E-07 1/25/2011 9:12
Maximum equivalent concentration  = 4.6E-06

IS66SD10IS66SD06 IS66SD06P IS66SD07 IS66SD08 IS66SD09
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Sed Dioxin-TEQ

Table 2.5.A
Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Sediment
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Sample ID

Chemical Name TEF Units

Other Parameters
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 MG/KG

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 MG/KG
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 MG/KG

1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG

1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG

1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 MG/KG

1,2,3,7,8-Pentachlorodibenzofuran 0.03 MG/KG
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 MG/KG
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
2,3,4,7,8-Pentachlorodibenzofuran 0.3 MG/KG

2,3,7,8-TCDD (dioxin) 1 MG/KG
2,3,7,8-Tetrachlorodibenzofuran 0.1 MG/KG

Octachlorodibenzofuran 0.0003 MG/KG
Octachlorodibenzo-p-dioxin 0.0003 MG/KG

Total 2,3,7,8-TCDD equivalents

Minimum equivalent concentration = 1.8E-07 1/25/2011 9:12
Maximum equivalent concentration  = 4.6E-06

Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc.

1.7E-06 J 1.7E-08 4.9E-06 4.9E-08 3.0E-06 J 3.0E-08 3.9E-06 J 3.9E-08 2.4E-05 2.4E-07
1.8E-05 1.8E-07 7.0E-05 7.0E-07 4.0E-05 4.0E-07 1.7E-05 1.7E-07 7.5E-05 7.5E-07
1.7E-07 X 3.9E-07 X 5.0E-06 U 4.2E-06 U 1.2E-06 X
1.8E-07 J 1.8E-08 1.1E-07 X 5.0E-06 U 2.9E-07 J 2.9E-08 5.7E-06 J 5.7E-07
3.7E-06 U 3.5E-06 U 2.1E-07 X 1.8E-07 J 1.8E-08 1.0E-06 X
3.4E-07 J 3.4E-08 3.5E-06 U 5.0E-06 U 4.2E-06 U 2.3E-06 J 2.3E-07
6.9E-07 J 6.9E-08 1.3E-06 J 1.3E-07 9.4E-07 J 9.4E-08 3.6E-07 X 3.1E-06 J 3.1E-07
3.7E-06 U 3.5E-06 U 5.0E-06 U 4.2E-06 U 8.3E-06 U
5.2E-07 J 5.2E-08 2.5E-07 X 6.0E-07 X 3.4E-07 J 3.4E-08 3.9E-06 J 3.9E-07
3.7E-06 U 3.5E-06 U 5.0E-06 U 4.2E-06 U 1.9E-06 X
1.7E-07 J 1.7E-07 3.5E-06 U 9.9E-08 X 4.2E-06 U 1.1E-06 J 1.1E-06
3.5E-07 X 3.5E-06 U 5.0E-06 U 4.2E-06 U 2.2E-06 J 2.2E-07
2.2E-07 X 3.5E-06 U 5.0E-06 U 4.2E-06 U 2.0E-06 X
6.4E-08 X 1.4E-06 U 2.0E-06 U 1.7E-06 U 4.9E-07 X
4.0E-07 J 4.0E-08 1.4E-06 U 2.0E-06 U 5.0E-07 J 5.0E-08 3.5E-06 3.5E-07
5.6E-06 J 1.7E-09 3.3E-05 9.9E-09 9.4E-06 J 2.8E-09 4.9E-06 J 1.5E-09 3.1E-05 9.3E-09
5.0E-04 1.5E-07 1.1E-03 3.2E-07 1.5E-03 4.5E-07 1.0E-03 3.0E-07 1.7E-03 5.0E-07

7.3E-07 1.2E-06 9.8E-07 6.4E-07 4.6E-06

IS66SD15IS66SD11 IS66SD12 IS66SD13 IS66SD14
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Table 2.6 SO

 Scenario Timeframe: Future

 Medium: Soil*

 Exposure Medium: Soil*

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Soil* 75-34-3 1,1-Dichloroethane 3.0E-03 L 3.0E-03 L MG/KG IS66SB270910  1/62  0.0048 - 0.032 3.0E-03 ND 3.3E+00 C 6.90E-04 SSL NO BSL

75-35-4 1,1-Dichloroethene 1.1E-03 J 2.8E-03 L MG/KG IS66SB270910  3/62  0.0048 - 0.032 2.8E-03 ND 2.4E+01 N 1.2E-01 SSL NO BSL

78-93-3 2-Butanone 2.2E-02 J 2.9E-02 J MG/KG IS66SS310001  2/61  0.01 - 0.035 2.9E-02 ND 2.8E+03 N 1.5E+00 SSL NO BSL

67-64-1 Acetone 6.5E-03 J 2.1E-01 J MG/KG IS66SS310001  12/61  0.01 - 0.035 2.1E-01 1.3E+01 6.1E+03 N 4.5E+00 SSL NO BSL

75-15-0 Carbon disulfide 9.0E-04 J 9.0E-04 J MG/KG IS66SS370001  1/62  0.0048 - 0.032 9.0E-04 ND 8.2E+01 NS 3.1E-01 SSL NO BSL

67-66-3 Chloroform 4.6E-03 J 4.6E-03 J MG/KG IS66SS22P0001  1/62  0.0048 - 0.032 4.6E-03 ND 2.9E-01 C 5.3E-05 SSL NO BSL

100-41-4 Ethylbenzene 9.3E-03 9.3E-03 MG/KG IS66SB410607  1/62  0.0048 - 0.032 9.3E-03 2.4E-03 5.4E+00 C 1.70E-03 SSL NO BSL

98-82-8 Isopropylbenzene 2.2E-02 2.2E-02 MG/KG IS66SB410607  1/62  0.0048 - 0.032 2.2E-02 ND 2.1E+02 NS 1.1E+00 SSL NO BSL

79-20-9 Methyl acetate 3.7E-03 J 3.7E-03 J MG/KG IS66SS230001  1/62  0.0048 - 0.032 3.7E-03 2.3E-03 7.8E+03 NS 7.5E+00 SSL NO BSL

100-42-5 Styrene 1.2E-03 J 1.6E-02 MG/KG IS66SS070001  3/62  0.0048 - 0.032 1.6E-02 1.3E-03 6.3E+02 NS 1.8E+00 SSL NO BSL

127-18-4 Tetrachloroethene 3.2E-03 J 1.4E-02 J MG/KG IS66SS310001  36/62  0.0048 - 0.032 1.4E-02 ND 5.5E-01 C 4.9E-05 SSL NO BSL

108-88-3 Toluene 7.1E-03 J 1.3E-02 MG/KG IS66SB22P1112  2/62  0.0048 - 0.032 1.3E-02 1.4E-01 5.0E+02 NS 1.6E+00 SSL NO BSL

1330-20-7 Xylene, total 5.0E-02 5.0E-02 MG/KG IS66SB410607  1/62  0.01 - 0.032 5.0E-02 9.9E-03 6.3E+01 NS 2.0E-01 SSL NO BSL

95-95-4 2,4,5-Trichlorophenol 2.7E-03 J 1.3E-02 J MG/KG IS66SB400910  4/62  0.099 - 45 1.3E-02 ND 6.1E+02 N 1.4E+01 SSL NO BSL

88-06-2 2,4,6-Trichlorophenol 5.5E-03 J 1.6E-02 J MG/KG IS66SB231516  13/62  0.099 - 18 1.6E-02 ND 6.1E+00 C** 2.3E-02 SSL NO BSL

120-83-2 2,4-Dichlorophenol 2.6E-03 J 1.4E-02 J MG/KG IS66SB22P1112 : IS66SB231516 : IS66SS250001  8/62  0.02 - 18 1.4E-02 ND 1.8E+01 N 1.3E-01 SSL NO BSL

121-14-2 2,4-Dinitrotoluene 8.2E-03 J 8.2E-03 J MG/KG IS66SB340809  1/62  0.02 - 1.2 8.2E-03 ND 1.6E+00 C* 2.90E-04 SSL NO BSL

91-57-6 2-Methylnaphthalene 3.3E-03 L 7.1E-01 J MG/KG IS66SS150001  9/62  0.02 - 18 7.1E-01 7.3E-02 3.1E+01 N 7.5E-01 SSL NO BSL

m&pCRESOL 3- and 4-Methylphenol 1.4E-02 J 1.6E-02 J MG/KG IS66SB251011  2/36  0.099 - 0.15 1.6E-02 ND 3.1E+01 N 1.50E-01 SSL NO BSL

83-32-9 Acenaphthene 2.8E-03 J 2.6E+01 J MG/KG IS66SS15P0001  18/62  0.02 - 18 2.6E+01 1.4E-01 3.4E+02 N 2.2E+01 SSL NO BSL

208-96-8 Acenaphthylene 1.6E-03 L 3.4E-01 J MG/KG IS66SS210001  12/62  0.02 - 18 3.4E-01 ND 3.4E+02 N 2.2E+01 SSL NO BSL

98-86-2 Acetophenone 1.1E-01 J 1.1E-01 J MG/KG IS66SB070103  1/62  0.33 - 18 1.1E-01 6.4E-02 7.8E+02 NS 1.1E+00 SSL NO BSL

120-12-7 Anthracene 1.3E-03 J 5.6E+01 J MG/KG IS66SS15P0001  30/62  0.02 - 18 5.6E+01 2.6E-01 1.7E+03 N 3.6E+02 SSL NO BSL

1912-24-9 Atrazine 1.5E-03 J 4.8E-03 J MG/KG IS66SB400910  9/62  0.02 - 18 4.8E-03 ND 2.1E+00 C 1.9E-04 SSL NO BSL

56-55-3 Benzo(a)anthracene 4.7E-03 J 1.7E+02 J MG/KG IS66SS15P0001  44/62  0.02 - 110 1.7E+02 4.8E-01 1.5E-01 C 1.0E-02 SSL YES ASL

50-32-8 Benzo(a)pyrene 4.3E-03 J 1.8E+02 J MG/KG IS66SS15P0001  36/62  0.02 - 110 1.8E+02 3.9E-01 1.5E-02 C 3.5E-03 SSL YES ASL

205-99-2 Benzo(b)fluoranthene 6.0E-03 J 1.8E+02 J MG/KG IS66SS15P0001  40/62  0.02 - 110 1.8E+02 4.2E-01 1.5E-01 C 3.5E-02 SSL YES ASL

191-24-2 Benzo(g,h,i)perylene 2.2E-03 J 9.2E+01 J MG/KG IS66SS15P0001  32/62  0.02 - 18 9.2E+01 1.3E-01 1.7E+02 N 1.20E+02 SSL NO BSL

207-08-9 Benzo(k)fluoranthene 4.4E-03 J 1.5E+02 J MG/KG IS66SS15P0001  32/62  0.02 - 110 1.5E+02 3.6E-01 1.5E+00 C 3.5E-01 SSL YES ASL

117-81-7 bis(2-Ethylhexyl)phthalate 5.0E-02 K 2.7E+01 MG/KG IS66SS080001  7/62  0.099 - 18 2.7E+01 7.5E+00 3.5E+01 C* 1.1E+00 SSL NO BSL

86-74-8 Carbazole 1.4E-01 J 4.5E+01 J MG/KG IS66SS15P0001  8/62  0.33 - 18 4.5E+01 1.3E-01 N/A NO NTX

218-01-9 Chrysene 2.0E-03 J 1.8E+02 J MG/KG IS66SS15P0001  38/62  0.02 - 110 1.8E+02 4.4E-01 1.5E+01 C 1.1E+00 SSL YES ASL

53-70-3 Dibenz(a,h)anthracene 2.4E-03 J 4.4E+01 J MG/KG IS66SS15P0001  26/62  0.02 - 18 4.4E+01 ND 1.5E-02 C 1.1E-02 SSL YES ASL

132-64-9 Dibenzofuran 1.7E-01 J 9.2E+00 J MG/KG IS66SS15P0001  5/62  0.33 - 18 9.2E+00 6.5E-02 7.8E+00 N 6.80E-01 SSL YES ASL

131-11-3 Dimethyl phthalate 2.0E-03 J 5.4E-03 J MG/KG IS66SB400910  11/62  0.02 - 18 5.4E-03 ND N/A NO NTX

84-74-2 Di-n-butylphthalate 5.4E-01 J 5.4E-01 J MG/KG IS66SS150001  1/62  0.33 - 18 5.4E-01 ND 6.1E+02 N 9.2E+00 SSL NO BSL

117-84-0 Di-n-octylphthalate 9.6E-02 J 9.6E-02 J MG/KG IS66SB400910  1/62  0.099 - 18 9.6E-02 ND 3.5E+01 C* NO BSL

Qualifier Qualifier

Table 2.6
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Site 66 Remedial Investigation Report
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Concentration Concentration
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Table 2.6 SO

 Scenario Timeframe: Future

 Medium: Soil*

 Exposure Medium: Soil*

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
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Qualifier Qualifier

Table 2.6

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 66 Remedial Investigation Report

 Minimum [1]  Maximum [1]

Concentration Concentration

NSF-IH, Indian Head, Maryland

206-44-0 Fluoranthene 2.2E-03 J 3.5E+02 J MG/KG IS66SS15P0001  41/62  0.02 - 110 3.5E+02 1.1E+00 2.3E+02 N 1.6E+02 SSL YES ASL

86-73-7 Fluorene 5.8E-03 L 1.4E+01 J MG/KG IS66SS15P0001  12/62  0.02 - 18 1.4E+01 1.5E-01 2.3E+02 N 2.7E+01 SSL NO BSL

118-74-1 Hexachlorobenzene 3.5E-03 J 3.5E-03 J MG/KG IS66SB400910  1/62  0.02 - 18 3.5E-03 ND 3.0E-01 C 5.30E-04 SSL NO BSL

77-47-4 Hexachlorocyclopentadiene 3.9E-03 L 5.3E-03 J MG/KG IS66SB400910  3/62  0.02 - 18 5.3E-03 ND 3.7E+01 N 6.8E-01 SSL NO BSL

193-39-5 Indeno(1,2,3-cd)pyrene 2.0E-03 J 1.2E+02 J MG/KG IS66SS15P0001  35/62  0.02 - 18 1.2E+02 1.0E-01 1.5E-01 C 1.2E-01 SSL YES ASL

91-20-3 Naphthalene 4.5E-02 L 6.1E+00 J MG/KG IS66SS15P0001  7/62  0.02 - 18 6.1E+00 1.1E-01 3.6E+00 C* 4.7E-04 SSL YES ASL

85-01-8 Phenanthrene 2.0E-03 J 2.1E+02 J MG/KG IS66SS15P0001  39/62  0.02 - 110 2.1E+02 1.1E+00 1.7E+03 N 3.6E+02 SSL NO BSL

108-95-2 Phenol 8.6E-03 J 8.6E-03 J MG/KG IS66SB400910  1/62  0.099 - 18 8.6E-03 ND 1.8E+03 N 6.3E+00 SSL NO BSL

129-00-0 Pyrene 2.7E-03 J 2.8E+02 J MG/KG IS66SS15P0001  39/62  0.02 - 110 2.8E+02 8.8E-01 1.7E+02 N 1.2E+02 SSL YES ASL

72-54-8 4,4'-DDD 6.8E-04 J 8.3E+01 MG/KG IS66SB040912  16/62  0.0031 - 6.1 8.3E+01 ND 2.0E+00 C 6.6E-02 SSL YES ASL

72-55-9 4,4'-DDE 2.2E-04 J 2.8E-01 J MG/KG IS66SB040912  34/62  0.0031 - 0.31 2.8E-01 1.0E-02 1.4E+00 C 4.7E-02 SSL NO BSL

50-29-3 4,4'-DDT 6.0E-04 J 6.2E-01 MG/KG IS66SB040912  31/62  0.0031 - 0.31 6.2E-01 9.4E-03 1.7E+00 C* 6.7E-02 SSL NO BSL

309-00-2 Aldrin 1.2E-02 J 1.2E-02 J MG/KG IS66SS15P0001  1/62  0.0016 - 0.16 1.2E-02 ND 2.9E-02 C* 6.5E-04 SSL NO BSL

319-84-6 alpha-BHC 7.7E-04 J 4.0E-03 J MG/KG IS66SB070103  3/62  0.0016 - 0.16 4.0E-03 ND 7.7E-02 C 6.2E-05 SSL NO BSL

5103-71-9 alpha-Chlordane 6.3E-04 J 2.3E-02 J MG/KG IS66SS050001  10/62  0.0016 - 0.16 2.3E-02 ND 1.6E+00 C* 1.30E-02 SSL NO BSL

319-85-7 beta-BHC 2.6E-04 J 9.6E-03 J MG/KG IS66SS150001  16/62  0.0016 - 0.16 9.6E-03 ND 2.7E-01 C 2.2E-04 SSL NO BSL

319-86-8 delta-BHC 5.3E-04 J 5.3E-04 J MG/KG IS66SS050001  1/62  0.0016 - 0.16 5.3E-04 ND 2.7E-01 C 2.2E-04 SSL NO BSL

60-57-1 Dieldrin 7.3E-04 J 7.1E-02 J MG/KG IS66SS410001  18/62  0.0031 - 0.31 7.1E-02 ND 3.0E-02 C 1.7E-04 SSL YES ASL

959-98-8 Endosulfan I 4.2E-04 J 1.5E-02 J MG/KG IS66SS15P0001  9/62  0.0016 - 0.16 1.5E-02 ND 3.7E+01 N 3.0E+00 SSL NO BSL

33213-65-9 Endosulfan II 1.2E-03 J 2.3E-02 J MG/KG IS66SS150001  8/62  0.0031 - 0.31 2.3E-02 ND 3.7E+01 N 3.0E+00 SSL NO BSL

1031-07-8 Endosulfan sulfate 2.2E-03 J 3.8E-02 J MG/KG IS66SS150001  6/62  0.0031 - 0.31 3.8E-02 ND 3.7E+01 N 3.0E+00 SSL NO BSL

72-20-8 Endrin 8.0E-04 J 1.2E-03 J MG/KG IS66SS120001  3/62  0.0031 - 0.31 1.2E-03 ND 1.8E+00 N 4.4E-01 SSL NO BSL

7421-93-4 Endrin aldehyde 1.1E-03 J 6.2E-02 J MG/KG IS66SS15P0001  11/62  0.0031 - 0.31 6.2E-02 ND 1.8E+00 N 4.4E-01 SSL NO BSL

53494-70-5 Endrin ketone 1.1E-03 J 9.6E-02 J MG/KG IS66SS15P0001  13/62  0.0031 - 0.31 9.6E-02 ND 1.8E+00 N 4.4E-01 SSL NO BSL

58-89-9 gamma-BHC (Lindane) 3.5E-04 J 3.5E-04 J MG/KG IS66SS42P0001  1/62  0.0016 - 0.16 3.5E-04 ND 5.2E-01 C* 3.6E-04 SSL NO BSL

5103-74-2 gamma-Chlordane 2.8E-04 J 2.4E-01 J MG/KG IS66SB040912  16/62  0.0016 - 0.16 2.4E-01 ND 1.6E+00 C* 1.30E-02 SSL NO BSL

76-44-8 Heptachlor 8.4E-04 J 9.5E-04 J MG/KG IS66SS020001  2/62  0.0016 - 0.16 9.5E-04 ND 1.1E-01 C 1.2E-03 SSL NO BSL

1024-57-3 Heptachlor epoxide 6.2E-04 J 2.1E-01 J MG/KG IS66SB040912  6/62  0.0016 - 0.16 2.1E-01 ND 5.3E-02 C* 1.5E-04 SSL YES ASL

72-43-5 Methoxychlor 8.1E-03 J 2.3E-01 J MG/KG IS66SS150001  10/62  0.016 - 1.6 2.3E-01 ND 3.1E+01 N 9.9E+00 SSL NO BSL

TOTALTEQ 2,3,7,8-TCDD TEQ 9.7E-08 6.1E-06 MG/KG IS66SS390001  36/36 See Table 2.6.A 6.1E-06 ND 4.5E-06 C* YES ASL

55-63-0 Nitroglycerin 1.9E+00 1.9E+00 MG/KG IS66SS310001  1/62  0.66 - 4 1.9E+00 ND 6.1E-01 N 1.6E-03 SSL YES ASL

14797-73-0 Perchlorate 2.9E-04 J 1.8E-02 J MG/KG IS66SS070001  42/62  0.0023 - 0.007 1.8E-02 ND 5.5E+00 N 1.0E+01 SSL NO BSL

7429-90-5 Aluminum 2.7E+03 1.8E+04 MG/KG IS66SB221112 : IS66SS410001  62/62  17 - 97.1 1.8E+04 2.0E+04 7.7E+03 N 5.5E+04 SSL YES ASL

7440-36-0 Antimony 9.0E-02 J 2.8E-01 J MG/KG IS66SB251011  3/59  0.46 - 29.1 2.8E-01 ND 3.1E+00 N 6.6E-01 SSL NO BSL

7440-38-2 Arsenic 1.2E+00 J 1.1E+02 MG/KG IS66SS140001  55/62  0.29 - 4.9 1.1E+02 1.5E+01 3.9E-01 C* 1.3E-03 SSL YES ASL

7440-39-3 Barium 1.2E+01 2.1E+02 MG/KG IS66SS15P0001  62/62  0.29 - 97.1 2.1E+02 8.0E+01 1.5E+03 N 3.0E+02 SSL NO BSL

7440-41-7 Beryllium 2.2E-01 J 2.9E+00 MG/KG IS66SS110001  43/62  0.29 - 2.4 2.9E+00 1.1E+00 1.6E+01 N 5.8E+01 SSL NO BSL

7440-43-9 Cadmium 2.3E-01 J 1.6E+00 J MG/KG IS66SB05P0812  5/62  0.58 - 4.1 1.6E+00 2.5E-03 7.0E+00 N 1.4E+00 SSL NO BSL

7440-70-2 Calcium 4.0E+01 2.3E+04 MG/KG IS66SB030306  62/62  5.8 - 2430 2.3E+04 2.1E+03 N/A NO NUT

7440-47-3 Chromium 4.4E+00 5.6E+01 J MG/KG IS66SB320809  62/62  0.29 - 4.9 5.6E+01 3.3E+01 2.9E-01 C 8.3E-04 SSL YES ASL

7440-48-4 Cobalt 9.4E-01 1.8E+01 J MG/KG IS66SS110001  62/62  0.058 - 24.3 1.8E+01 2.2E+01 2.3E+00 N 4.9E-01 SSL YES ASL

7440-50-8 Copper 4.4E+00 6.0E+01 MG/KG IS66SS15P0001  62/62  1.4 - 12.1 6.0E+01 2.0E+01 3.1E+02 N 5.1E+01 SSL NO BSL

57-12-5 Cyanide 8.3E-02 J 5.7E-01 J MG/KG IS66SS210001  11/62  0.5 - 1.2 5.7E-01 7.3E-01 1.6E+02 N 7.4E+00 SSL NO BSL

7439-89-6 Iron 2.5E+03 7.3E+04 J MG/KG IS66SB320809  62/62  5.8 - 48.5 7.3E+04 3.9E+04 5.5E+03 N 6.4E+02 SSL YES ASL

7439-92-1 Lead 4.3E+00 1.4E+03 J MG/KG IS66SB05P0812  62/62  0.29 - 2.1 1.4E+03 6.3E+01 4.0E+02 N YES ASL

7439-95-4 Magnesium 1.8E+02 2.8E+03 MG/KG IS66SB311415  61/62  5.8 - 2430 2.8E+03 1.6E+03 N/A NO NUT

7439-96-5 Manganese 1.1E+01 5.2E+02 MG/KG IS66SS150001  62/62  0.29 - 7.3 5.2E+02 1.4E+03 1.8E+02 N 5.70E+01 SSL YES ASL

7439-97-6 Mercury 4.0E-03 J 2.2E+01 J MG/KG IS66SS200001  41/62  0.026 - 0.48 2.2E+01 1.6E-01 2.3E+00 N 3.0E-02 SSL YES ASL
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 Scenario Timeframe: Future

 Medium: Soil*

 Exposure Medium: Soil*

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Qualifier Qualifier

Table 2.6

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 66 Remedial Investigation Report

 Minimum [1]  Maximum [1]

Concentration Concentration

NSF-IH, Indian Head, Maryland

7440-02-0 Nickel 2.5E+00 J 9.0E+01 MG/KG IS66SS020001  62/62  2.3 - 19.4 9.0E+01 1.5E+01 1.5E+02 N 4.8E+01 SSL NO BSL

7440-09-7 Potassium 2.9E+02 J 1.4E+03 MG/KG IS66SB251011  62/62  58 - 2430 1.4E+03 1.5E+03 N/A NO NUT

7782-49-2 Selenium 9.0E-02 J 3.4E+00 MG/KG IS66SS150001  40/62  0.29 - 2.4 3.4E+00 1.2E+00 3.9E+01 N 9.5E-01 SSL NO BSL

7440-22-4 Silver 1.0E-02 J 5.5E-01 J MG/KG IS66SS200001  41/62  0.058 - 4.9 5.5E-01 ND 3.9E+01 N 1.6E+00 SSL NO BSL

7440-23-5 Sodium 2.9E+01 J 2.5E+02 MG/KG IS66SB251011  26/62  58 - 2430 2.5E+02 1.2E-01 N/A NO NUT

7440-28-0 Thallium 6.0E-02 J 3.2E-01 MG/KG IS66SS340001  36/62  0.12 - 4.9 3.2E-01 2.3E-03 N/A NO NTX

7440-62-2 Vanadium 1.1E+01 1.7E+02 J MG/KG IS66SB050812  62/62  0.29 - 24.3 1.7E+02 5.3E+01 3.9E+01 N 2.6E+00 SSL YES ASL

7440-66-6 Zinc 6.0E+00 4.3E+02 J MG/KG IS66SB05P0812  62/62  1.4 - 9.7 4.3E+02 3.8E+01 2.3E+03 N 6.8E+02 SSL NO BSL

* Surface soil & subsurface soil combined

[1] Minimum/Maximum detected concentrations. COPC = Chemical of Potential Concern

[2] Maximum concentration is used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[3] Values are 95% UTL from Background Soil Investigation Report (Tetra Tech, 2002), Table 4-1.                       To Be Considered

[4] Oak Ridge National Laboratory (ORNL). November, 2010. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Residential Soil. J = Estimated Value

 [Online]. Available:  Sites.http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm K = Biased High

RSL value for p-Cresol used as surrogate for 3- and 4-methylphenol. L = Biased Low

RSL value for Acenaphthene used as surrogate for Acenaphthylene. C = Carcinogenic

RSL value for pyrene used as surrogate for benzo(g,h,i)perylene. N = Noncarcinogenic

RSL value for anthracene used as surrogate for phenanthrene. C* = where: N RSL < 100X C RSL

RSL value for bis(2-Ethylhexyl)phthalate used as surrogate for Di-n-octylphthalate. N/A = Not applicable

RSL value for technical chlordane used as surrogate for alpha-chlordane. ND = Not detected

RSL value for technical-HCH used as surrogate for delta-BHC. SSL = Soil Screening Level for Protection of Groundwater, from RSL Table

RSL value for technical chlordane used as surrogate for gamma-chlordane. S = Concentration exceeds Csat, used Csat as screening value

RSL value and Toxicity equivalence factors from Recommended Toxicity Equivalence Factors (TEFs) for Human Health Risk Assessments of MG/KG = milligrams per kilogram

 2,3,7,8-Tetrachlorodibenzo-p-dioxin and Dioxin-Like Compounds (USEPA, 2010). C** = where: N RSL < 10X C RSL

RSL value for Chromium(VI) used as surrogate for chromium.

The soil value of 400 mg/kg for lead is from the Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action

Facilities, USEPA, July 14, 1994.

RSL value for Manganese (water) used as surrogate for manganese.

RSL value for Mercury (inorganic salts) used as surrogate for mercury.

RSL value for endosulfan used as surrogate for endosulfan I, endosulfan II, and endosulfan sulfate.

RSL value for endrin used as surrogate for endrin aldehyde and endrin ketone.

[5] Rationale Codes

Selection Reason: Above Screening Levels (ASL)

Deletion Reason: No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)
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Table 2.6.A
Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Soil
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

SampleID

Chemical Name TEF Units Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc.

Other Parameters
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 MG/KG 3.3E-06 U 2.9E-06 U 1.4E-06 J 1.4E-08 5.8E-07 J 5.8E-09
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 MG/KG 2.7E-05 2.7E-07 1.8E-05 1.8E-07 1.3E-05 1.3E-07 8.6E-06 8.6E-08
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 MG/KG 3.3E-06 U 2.9E-06 U 2.7E-06 U 3.2E-06 U
1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 MG/KG 3.3E-06 U 2.9E-06 U 6.6E-07 J 6.6E-08 2.4E-07 J 2.4E-08
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG 3.3E-06 U 2.9E-06 U 2.2E-07 J 2.2E-08 3.2E-06 U
1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG 3.3E-06 U 2.9E-06 U 2.1E-07 X 3.2E-06 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG 1.1E-06 J 1.1E-07 5.4E-07 J 5.4E-08 5.2E-07 J 5.2E-08 3.2E-06 U
1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 MG/KG 3.3E-06 U 2.9E-06 U 2.7E-06 U 3.2E-06 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 MG/KG 1.2E-06 X 6.0E-07 J 6.0E-08 2.9E-07 X 3.2E-06 U
1,2,3,7,8-Pentachlorodibenzofuran 0.03 MG/KG 3.3E-06 U 2.9E-06 U 2.7E-06 U 3.2E-06 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 MG/KG 3.3E-06 U 2.9E-06 U 2.7E-06 U 3.2E-06 U
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG 3.3E-06 U 2.9E-06 U 2.8E-07 X 3.2E-06 U
2,3,4,7,8-Pentachlorodibenzofuran 0.3 MG/KG 3.3E-06 U 2.9E-06 U 2.7E-06 U 3.2E-06 U
2,3,7,8-TCDD (dioxin) 1 MG/KG 1.3E-06 U 1.2E-06 U 1.1E-06 U 1.3E-06 U
2,3,7,8-Tetrachlorodibenzofuran 0.1 MG/KG 1.3E-06 U 1.2E-06 U 7.0E-07 X 1.3E-06 U
Octachlorodibenzofuran 0.0003 MG/KG 6.5E-06 U 5.8E-06 U 2.4E-06 J 7.3E-10 1.3E-06 J 3.9E-10
Octachlorodibenzo-p-dioxin 0.0003 MG/KG 2.5E-04 7.4E-08 1.9E-04 5.7E-08 8.0E-04 2.4E-07 7.0E-04 2.1E-07

Total 2,3,7,8-TCDD equivalents 4.5E-07 3.5E-07 5.2E-07 3.3E-07

Minimum equivalent concentration = 9.7E-08
Maximum equivalent concentration  = 6.1E-06

IS66SB221112 IS66SB22P1112 IS66SS220001 IS66SS22P0001
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Table 2.6.A
Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Soil
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

SampleID

Chemical Name TEF Units

Other Parameters
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 MG/KG
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8-Pentachlorodibenzofuran 0.03 MG/KG
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 MG/KG
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
2,3,4,7,8-Pentachlorodibenzofuran 0.3 MG/KG
2,3,7,8-TCDD (dioxin) 1 MG/KG
2,3,7,8-Tetrachlorodibenzofuran 0.1 MG/KG
Octachlorodibenzofuran 0.0003 MG/KG
Octachlorodibenzo-p-dioxin 0.0003 MG/KG

Total 2,3,7,8-TCDD equivalents

Minimum equivalent concentration = 9.7E-08
Maximum equivalent concentration  = 6.1E-06

Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc.

2.8E-06 U 2.8E-06 2.8E-08 3.1E-06 U 1.7E-06 J 1.7E-08
1.1E-04 1.1E-06 2.1E-05 2.1E-07 3.0E-05 3.0E-07 1.3E-05 1.3E-07
2.8E-06 U 2.7E-07 J 2.7E-09 3.1E-06 U 3.7E-06 U
2.8E-06 U 1.0E-06 J 1.0E-07 3.1E-06 U 5.9E-07 J 5.9E-08
2.8E-06 U 2.5E-07 J 2.5E-08 3.1E-06 U 3.0E-07 J 3.0E-08
2.8E-06 U 4.0E-07 J 4.0E-08 3.1E-06 U 2.6E-07 X
1.5E-06 J 1.5E-07 7.0E-07 J 7.0E-08 3.1E-06 U 5.3E-07 J 5.3E-08
2.8E-06 U 2.7E-06 U 3.1E-06 U 3.7E-06 U
4.7E-06 4.7E-07 5.4E-07 X 1.3E-06 J 1.3E-07 5.8E-07 X
2.8E-06 U 3.8E-07 J 1.1E-08 3.1E-06 U 3.7E-06 U
2.8E-06 U 2.7E-06 U 3.1E-06 U 3.7E-06 U
2.8E-06 U 5.9E-07 J 5.9E-08 3.1E-06 U 3.9E-07 X
2.8E-06 U 6.1E-07 J 1.8E-07 3.1E-06 U 3.7E-06 U
8.5E-07 J 8.5E-07 1.1E-06 U 1.2E-06 U 1.5E-06 U
1.1E-06 U 7.8E-07 J 7.8E-08 1.2E-06 U 1.5E-06 U
5.5E-06 U 6.7E-06 2.0E-09 6.1E-06 U 4.6E-06 J 1.4E-09
4.0E-03 J 1.2E-06 2.0E-03 J 5.9E-07 6.5E-04 2.0E-07 4.9E-04 1.5E-07

3.8E-06 1.4E-06 6.3E-07 4.3E-07

IS66SB231516 IS66SB251011 IS66SS250001IS66SS230001
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Table 2.6.A
Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Soil
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

SampleID

Chemical Name TEF Units

Other Parameters
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 MG/KG
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8-Pentachlorodibenzofuran 0.03 MG/KG
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 MG/KG
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
2,3,4,7,8-Pentachlorodibenzofuran 0.3 MG/KG
2,3,7,8-TCDD (dioxin) 1 MG/KG
2,3,7,8-Tetrachlorodibenzofuran 0.1 MG/KG
Octachlorodibenzofuran 0.0003 MG/KG
Octachlorodibenzo-p-dioxin 0.0003 MG/KG

Total 2,3,7,8-TCDD equivalents

Minimum equivalent concentration = 9.7E-08
Maximum equivalent concentration  = 6.1E-06

Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc.

1.4E-07 J 1.4E-09 4.1E-06 4.1E-08 2.3E-07 J 2.3E-09 1.9E-06 J 1.9E-08
1.5E-04 1.5E-06 3.6E-05 3.6E-07 1.8E-05 1.8E-07 3.8E-05 K 3.8E-07
2.8E-06 U 3.8E-07 J 3.8E-09 2.6E-06 U 2.1E-07 J 2.1E-09
2.8E-06 U 1.7E-06 J 1.7E-07 9.8E-08 J 9.8E-09 4.3E-07 J 4.3E-08
4.9E-07 J 4.9E-08 7.7E-07 J 7.7E-08 1.6E-07 X 4.3E-07 X
2.8E-06 U 7.0E-07 J 7.0E-08 2.6E-06 U 1.6E-07 X
2.2E-06 J 2.2E-07 1.5E-06 J 1.5E-07 2.3E-07 X 7.0E-07 J 7.0E-08
2.8E-06 U 2.3E-06 U 2.6E-06 U 2.7E-06 U
3.5E-06 X 1.5E-06 J 1.5E-07 4.1E-07 J 4.1E-08 7.9E-07 J 7.9E-08
2.8E-06 U 6.6E-07 X 2.6E-06 U 2.7E-06 U
2.8E-06 U 4.5E-07 X 2.6E-06 U 1.2E-07 X
2.8E-06 U 7.6E-07 J 7.6E-08 2.6E-06 U 1.3E-07 X
2.8E-06 U 9.2E-07 J 2.8E-07 2.6E-06 U 2.7E-06 U
1.1E-06 U 9.3E-07 U 1.0E-06 U 1.1E-06 U
1.1E-06 U 9.5E-07 9.5E-08 1.0E-06 U 1.1E-06 U
8.4E-07 J 2.5E-10 9.5E-06 2.9E-09 6.1E-07 B 4.6E-06 J 1.4E-09
5.0E-03 J 1.5E-06 1.8E-03 J 5.5E-07 2.6E-03 K 7.9E-07 3.5E-03 K 1.1E-06

3.3E-06 2.0E-06 1.0E-06 1.6E-06

IS66SB270910 IS66SS270001 IS66SB280607 IS66SS280001
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Table 2.6.A
Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Soil
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

SampleID

Chemical Name TEF Units

Other Parameters
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 MG/KG
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8-Pentachlorodibenzofuran 0.03 MG/KG
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 MG/KG
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
2,3,4,7,8-Pentachlorodibenzofuran 0.3 MG/KG
2,3,7,8-TCDD (dioxin) 1 MG/KG
2,3,7,8-Tetrachlorodibenzofuran 0.1 MG/KG
Octachlorodibenzofuran 0.0003 MG/KG
Octachlorodibenzo-p-dioxin 0.0003 MG/KG

Total 2,3,7,8-TCDD equivalents

Minimum equivalent concentration = 9.7E-08
Maximum equivalent concentration  = 6.1E-06

Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc.

2.9E-06 U 2.2E-06 J 2.2E-08 2.7E-06 U 3.1E-06 U
1.2E-05 1.2E-07 2.2E-05 2.2E-07 1.3E-05 J 1.3E-07 1.9E-05 J 1.9E-07
2.9E-06 U 1.5E-07 X 2.7E-06 U 3.1E-06 U
2.9E-06 U 1.0E-06 J 1.0E-07 2.7E-06 U 3.1E-06 U
2.9E-06 U 3.7E-07 J 3.7E-08 2.7E-06 U 3.1E-06 U
2.9E-06 U 3.9E-07 J 3.9E-08 2.7E-06 U 3.1E-06 U
2.9E-06 U 6.4E-07 J 6.4E-08 2.2E-07 J 2.2E-08 3.2E-07 J 3.2E-08
2.9E-06 U 2.7E-06 U 2.7E-06 U 3.1E-06 U
2.0E-06 J 2.0E-07 9.9E-07 J 9.9E-08 5.7E-07 J 5.7E-08 6.2E-07 J 6.2E-08
2.9E-06 U 4.2E-07 J 1.3E-08 2.7E-06 U 3.1E-06 U
2.9E-06 U 2.2E-07 X 2.7E-06 U 3.1E-06 U
2.9E-06 U 3.9E-07 X 2.7E-06 U 3.1E-06 U
2.9E-06 U 4.6E-07 J 1.4E-07 2.7E-06 U 3.1E-06 U
1.1E-06 U 1.1E-06 U 1.1E-06 U 1.2E-06 U
1.1E-06 U 8.3E-07 J 8.3E-08 1.1E-06 U 1.2E-06 U
5.7E-06 U 4.0E-06 B 5.5E-06 U 6.1E-06 U
6.2E-04 K 1.8E-07 1.2E-03 K 3.5E-07 6.3E-04 J 1.9E-07 1.2E-03 J 3.6E-07

5.0E-07 1.2E-06 4.0E-07 6.4E-07

IS66SB32P0809IS66SB311415 IS66SS310001 IS66SB320809
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Table 2.6.A
Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Soil
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

SampleID

Chemical Name TEF Units

Other Parameters
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 MG/KG
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8-Pentachlorodibenzofuran 0.03 MG/KG
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 MG/KG
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
2,3,4,7,8-Pentachlorodibenzofuran 0.3 MG/KG
2,3,7,8-TCDD (dioxin) 1 MG/KG
2,3,7,8-Tetrachlorodibenzofuran 0.1 MG/KG
Octachlorodibenzofuran 0.0003 MG/KG
Octachlorodibenzo-p-dioxin 0.0003 MG/KG

Total 2,3,7,8-TCDD equivalents

Minimum equivalent concentration = 9.7E-08
Maximum equivalent concentration  = 6.1E-06

Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc.

9.4E-08 B 3.0E-07 B 3.0E-09 3.2E-06 U 1.2E-06 J 1.2E-08
6.5E-05 J 6.5E-07 2.2E-05 J 2.2E-07 7.4E-06 7.4E-08 2.5E-05 2.5E-07
2.7E-06 U 2.5E-06 U 3.2E-06 U 2.2E-06 U
2.7E-06 U 1.3E-07 J 1.3E-08 3.2E-06 U 4.4E-07 J 4.4E-08
2.3E-07 J 2.3E-08 2.5E-06 U 3.2E-06 U 2.7E-07 X
2.7E-06 U 2.5E-06 U 3.2E-06 U 2.2E-07 J 2.2E-08
6.9E-07 J 6.9E-08 3.1E-07 J 3.1E-08 3.2E-06 U 4.9E-07 J 4.9E-08
2.7E-06 U 2.5E-06 U 3.2E-06 U 2.2E-06 U
8.9E-07 J 8.9E-08 3.8E-07 J 3.8E-08 3.2E-06 U 6.3E-07 J 6.3E-08
2.7E-06 U 2.5E-06 U 3.2E-06 U 1.5E-07 X
2.7E-06 U 2.5E-06 U 3.2E-06 U 1.7E-07 J 1.7E-07
2.7E-06 U 2.5E-06 U 3.2E-06 U 1.9E-07 X
2.7E-06 U 2.5E-06 U 3.2E-06 U 2.7E-07 J 8.0E-08
1.1E-06 U 1.0E-06 U 1.3E-06 U 8.6E-07 U
1.1E-06 U 1.0E-06 U 1.3E-06 U 5.2E-07 J 5.2E-08
6.4E-07 J 1.9E-10 7.0E-07 J 2.1E-10 6.4E-06 U 2.1E-06 J 6.2E-10
1.3E-02 J 3.8E-06 4.3E-03 J 1.3E-06 5.4E-04 K 1.6E-07 4.3E-03 K 1.3E-06

4.6E-06 1.6E-06 2.4E-07 2.0E-06

IS66SB331415 IS66SS330001IS66SS320001 IS66SS32P0001
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Table 2.6.A
Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Soil
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

SampleID

Chemical Name TEF Units

Other Parameters
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 MG/KG
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8-Pentachlorodibenzofuran 0.03 MG/KG
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 MG/KG
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
2,3,4,7,8-Pentachlorodibenzofuran 0.3 MG/KG
2,3,7,8-TCDD (dioxin) 1 MG/KG
2,3,7,8-Tetrachlorodibenzofuran 0.1 MG/KG
Octachlorodibenzofuran 0.0003 MG/KG
Octachlorodibenzo-p-dioxin 0.0003 MG/KG

Total 2,3,7,8-TCDD equivalents

Minimum equivalent concentration = 9.7E-08
Maximum equivalent concentration  = 6.1E-06

Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc.

1.9E-07 J 1.9E-09 1.1E-05 1.1E-07 2.8E-06 U 1.6E-06 J 1.6E-08
6.5E-05 6.5E-07 5.6E-05 5.6E-07 5.7E-05 K 5.7E-07 2.3E-05 2.3E-07
3.1E-06 U 7.6E-07 J 7.6E-09 2.8E-06 U 2.8E-06 U
3.1E-06 U 1.0E-06 J 1.0E-07 2.8E-06 U 6.5E-07 J 6.5E-08
5.0E-07 J 5.0E-08 8.1E-07 J 8.1E-08 2.8E-06 U 3.1E-07 J 3.1E-08
3.1E-06 U 7.5E-07 J 7.5E-08 2.8E-06 U 2.6E-07 X
8.9E-07 J 8.9E-08 1.8E-06 J 1.8E-07 5.7E-07 X 4.6E-07 X
3.1E-06 U 2.6E-06 U 2.8E-06 U 2.8E-06 U
9.4E-07 X 1.8E-06 J 1.8E-07 1.3E-06 J 1.3E-07 7.0E-07 J 7.0E-08
3.1E-06 U 2.9E-07 J 8.6E-09 2.8E-06 U 2.8E-06 U
3.3E-07 J 3.3E-07 4.6E-07 J 4.6E-07 2.8E-06 U 2.3E-07 J 2.3E-07
3.1E-06 U 9.2E-07 J 9.2E-08 2.8E-06 U 3.4E-07 J 3.4E-08
3.1E-06 U 3.9E-07 X 2.8E-06 U 3.4E-07 J 1.0E-07
1.2E-06 U 1.1E-06 U 1.1E-06 U 1.1E-06 U
1.2E-06 U 1.1E-06 U 1.1E-06 U 5.8E-07 J 5.8E-08
3.7E-07 B 1.1E-10 4.1E-05 1.2E-08 2.6E-07 X 3.1E-06 J 9.2E-10
1.3E-02 K 4.0E-06 2.4E-03 K 7.1E-07 2.6E-03 J 7.8E-07 2.4E-03 J 7.1E-07

5.1E-06 2.6E-06 1.5E-06 1.5E-06

IS66SB351415 IS66SS350001IS66SB340809 IS66SS340001
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Table 2.6.A
Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Soil
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

SampleID

Chemical Name TEF Units

Other Parameters
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 MG/KG
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8-Pentachlorodibenzofuran 0.03 MG/KG
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 MG/KG
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
2,3,4,7,8-Pentachlorodibenzofuran 0.3 MG/KG
2,3,7,8-TCDD (dioxin) 1 MG/KG
2,3,7,8-Tetrachlorodibenzofuran 0.1 MG/KG
Octachlorodibenzofuran 0.0003 MG/KG
Octachlorodibenzo-p-dioxin 0.0003 MG/KG

Total 2,3,7,8-TCDD equivalents

Minimum equivalent concentration = 9.7E-08
Maximum equivalent concentration  = 6.1E-06

Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc.

3.0E-06 U 4.6E-06 4.6E-08 2.7E-06 U 1.4E-07 J 1.4E-09
1.7E-05 1.7E-07 6.7E-05 6.7E-07 4.9E-06 4.9E-08 3.6E-05 3.6E-07
3.0E-06 U 3.3E-07 J 3.3E-09 2.7E-06 U 2.4E-06 U
3.0E-06 U 1.2E-06 J 1.2E-07 2.7E-06 U 2.4E-06 U
3.0E-06 U 8.3E-07 J 8.3E-08 2.7E-06 U 2.4E-06 U
3.0E-06 U 5.0E-07 J 5.0E-08 2.7E-06 U 2.4E-06 U
3.7E-07 J 3.7E-08 1.6E-06 J 1.6E-07 2.7E-06 U 1.8E-07 X
3.0E-06 U 2.7E-06 U 2.7E-06 U 2.4E-06 U
1.3E-06 J 1.3E-07 1.6E-06 J 1.6E-07 2.7E-06 U 2.4E-06 U
3.0E-06 U 4.0E-07 J 1.2E-08 2.7E-06 U 2.4E-06 U
3.0E-06 U 3.9E-07 J 3.9E-07 2.7E-06 U 2.4E-06 U
3.0E-06 U 4.6E-07 J 4.6E-08 2.7E-06 U 2.4E-06 U
3.0E-06 U 4.4E-07 J 1.3E-07 2.7E-06 U 2.4E-06 U
1.2E-06 U 1.1E-06 U 1.1E-06 U 9.6E-07 U
1.2E-06 U 6.6E-07 X 1.1E-06 U 9.6E-07 UJ
6.1E-06 U 1.0E-05 3.1E-09 5.3E-06 U 4.8E-06 U
4.7E-04 K 1.4E-07 4.4E-03 K 1.3E-06 2.8E-04 K 8.3E-08 1.2E-02 K 3.7E-06

4.8E-07 3.2E-06 1.3E-07 4.1E-06

IS66SB360809 IS66SS360001 IS66SB371314 IS66SS370001
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Table 2.6.A
Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Soil
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

SampleID

Chemical Name TEF Units

Other Parameters
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 MG/KG
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8-Pentachlorodibenzofuran 0.03 MG/KG
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 MG/KG
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
2,3,4,7,8-Pentachlorodibenzofuran 0.3 MG/KG
2,3,7,8-TCDD (dioxin) 1 MG/KG
2,3,7,8-Tetrachlorodibenzofuran 0.1 MG/KG
Octachlorodibenzofuran 0.0003 MG/KG
Octachlorodibenzo-p-dioxin 0.0003 MG/KG

Total 2,3,7,8-TCDD equivalents

Minimum equivalent concentration = 9.7E-08
Maximum equivalent concentration  = 6.1E-06

Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc.

2.8E-06 U 9.6E-06 J 9.6E-08 2.7E-06 U 1.6E-07 X
7.4E-05 7.4E-07 1.2E-04 J 1.2E-06 4.6E-06 4.6E-08 7.7E-05 7.7E-07
2.8E-06 U 7.0E-07 J 7.0E-09 2.7E-06 U 2.7E-06 U
2.8E-06 U 1.4E-06 J 1.4E-07 2.7E-06 U 2.7E-06 U
5.8E-07 J 5.8E-08 1.6E-06 J 1.6E-07 2.7E-06 U 4.1E-07 J 4.1E-08
2.8E-06 U 6.5E-07 J 6.5E-08 2.7E-06 U 2.7E-06 U
1.1E-06 J 1.1E-07 2.9E-06 J 2.9E-07 2.7E-06 U 6.9E-07 J 6.9E-08
2.8E-06 U 2.5E-06 UJ 2.7E-06 U 2.7E-06 U
1.6E-06 J 1.6E-07 3.9E-06 J 3.9E-07 2.7E-06 U 1.4E-06 J 1.4E-07
2.8E-06 U 3.8E-07 J 1.1E-08 2.7E-06 U 2.7E-06 U
1.5E-07 X 8.8E-07 J 8.8E-07 2.7E-06 U 2.7E-06 U
2.8E-06 U 6.2E-07 J 6.2E-08 2.7E-06 U 2.7E-06 U
2.8E-06 U 3.5E-07 X 2.7E-06 U 2.7E-06 U
3.5E-07 X 1.4E-07 X 1.1E-06 U 1.1E-06 U
1.1E-06 U 4.4E-07 J 4.4E-08 1.1E-06 U 1.1E-06 U
5.5E-06 U 2.1E-05 6.2E-09 5.4E-06 U 5.3E-07 B 1.6E-10
3.5E-03 J 1.0E-06 3.4E-03 J 1.0E-06 2.9E-04 K 8.6E-08 1.7E-02 K 5.1E-06

2.1E-06 4.4E-06 1.3E-07 6.1E-06

IS66SB391213 IS66SS390001IS66SB381213 IS66SS380001
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Table 2.6.A
Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Soil
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

SampleID

Chemical Name TEF Units

Other Parameters
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 MG/KG
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8-Pentachlorodibenzofuran 0.03 MG/KG
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 MG/KG
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
2,3,4,7,8-Pentachlorodibenzofuran 0.3 MG/KG
2,3,7,8-TCDD (dioxin) 1 MG/KG
2,3,7,8-Tetrachlorodibenzofuran 0.1 MG/KG
Octachlorodibenzofuran 0.0003 MG/KG
Octachlorodibenzo-p-dioxin 0.0003 MG/KG

Total 2,3,7,8-TCDD equivalents

Minimum equivalent concentration = 9.7E-08
Maximum equivalent concentration  = 6.1E-06

Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc.

3.0E-06 U 5.9E-06 5.9E-08 1.7E-06 J 1.7E-08 1.1E-06 X
4.0E-06 4.0E-08 5.7E-05 5.7E-07 3.0E-05 3.0E-07 5.5E-05 5.5E-07
3.0E-06 U 3.0E-07 X 3.3E-06 U 2.6E-06 U
3.0E-06 U 8.0E-07 X 2.4E-07 J 2.4E-08 1.8E-07 X
3.0E-06 U 5.7E-07 X 3.3E-07 X 2.2E-07 X
3.0E-06 U 3.0E-07 X 3.3E-06 U 2.6E-06 U
3.0E-06 U 1.5E-06 J 1.5E-07 6.2E-07 J 6.2E-08 8.6E-07 X
3.0E-06 U 3.2E-06 U 3.3E-06 U 2.6E-06 U
1.4E-07 X 1.4E-06 J 1.4E-07 4.9E-07 X 5.3E-07 X
3.0E-06 U 3.2E-06 U 3.3E-06 U 2.6E-06 U
3.0E-06 U 3.4E-07 X 1.8E-07 X 1.5E-07 X
3.0E-06 U 4.5E-07 J 4.5E-08 3.3E-06 U 2.6E-06 U
3.0E-06 U 2.4E-07 X 3.3E-06 U 2.6E-06 U
1.2E-06 U 1.3E-06 U 1.3E-06 U 1.0E-06 U
1.2E-06 U 5.6E-07 J 5.6E-08 3.8E-07 J 3.8E-08 1.0E-06 U
6.1E-06 U 1.7E-05 5.1E-09 5.2E-06 J 1.6E-09 4.1E-06 J 1.2E-09
1.9E-04 5.7E-08 3.6E-03 J 1.1E-06 1.8E-03 J 5.3E-07 2.7E-03 J 8.1E-07

9.7E-08 2.1E-06 9.7E-07 1.4E-06

IS66SB410607 IS66SS410001IS66SB400910 IS66SS400001
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Table 2.6.A
Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Soil
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

SampleID

Chemical Name TEF Units

Other Parameters
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 MG/KG
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8-Pentachlorodibenzofuran 0.03 MG/KG
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 MG/KG
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
2,3,4,7,8-Pentachlorodibenzofuran 0.3 MG/KG
2,3,7,8-TCDD (dioxin) 1 MG/KG
2,3,7,8-Tetrachlorodibenzofuran 0.1 MG/KG
Octachlorodibenzofuran 0.0003 MG/KG
Octachlorodibenzo-p-dioxin 0.0003 MG/KG

Total 2,3,7,8-TCDD equivalents

Minimum equivalent concentration = 9.7E-08
Maximum equivalent concentration  = 6.1E-06

Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc. Conc.
Data 

Qualifier
Equivalent 

Conc.

2.2E-06 J 2.2E-08 2.5E-06 J 2.5E-08 1.6E-06 J 1.6E-08 1.9E-06 J 1.9E-08
3.3E-05 3.3E-07 3.8E-05 3.8E-07 3.7E-05 3.7E-07 4.4E-05 4.4E-07
2.4E-06 U 2.8E-06 U 2.4E-06 U 2.5E-06 U
7.7E-07 J 7.7E-08 1.0E-06 J 1.0E-07 6.5E-07 J 6.5E-08 6.1E-07 J 6.1E-08
4.0E-07 J 4.0E-08 5.1E-07 X 3.2E-07 X 2.5E-07 X
2.6E-07 X 3.5E-07 J 3.5E-08 2.3E-07 X 2.0E-07 J 2.0E-08
6.9E-07 J 6.9E-08 9.9E-07 J 9.9E-08 6.2E-07 J 6.2E-08 7.1E-07 J 7.1E-08
2.4E-06 U 9.8E-08 X 2.4E-06 U 6.7E-08 J 6.7E-09
8.0E-07 X 1.2E-06 X 8.0E-07 X 5.5E-07 X
2.6E-07 X 4.1E-07 J 1.2E-08 2.8E-07 J 8.3E-09 2.5E-06 U
2.0E-07 J 2.0E-07 2.8E-07 J 2.8E-07 1.6E-07 X 1.5E-07 X
3.8E-07 J 3.8E-08 6.1E-07 J 6.1E-08 1.1E-07 J 1.1E-08 3.1E-07 J 3.1E-08
4.0E-07 X 4.4E-07 X 2.7E-07 X 3.2E-07 J 9.5E-08
9.6E-07 U 1.1E-06 U 9.7E-07 U 1.0E-06 U
3.6E-07 X 4.5E-07 J 4.5E-08 9.7E-07 U 1.0E-06 U
3.7E-06 J 1.1E-09 4.2E-06 J 1.3E-09 3.0E-06 J 8.9E-10 3.6E-06 J 1.1E-09
3.9E-03 J 1.2E-06 3.4E-03 J 1.0E-06 4.9E-03 J 1.5E-06 4.6E-03 J 1.4E-06

1.9E-06 2.1E-06 2.0E-06 2.1E-06

IS66SS420001 IS66SS42P0001 IS66SS430001 IS66SS440001
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Table 2.6.A
Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Soil
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

SampleID

Chemical Name TEF Units

Other Parameters
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 MG/KG
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 MG/KG
1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 MG/KG
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 MG/KG
1,2,3,7,8-Pentachlorodibenzofuran 0.03 MG/KG
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 MG/KG
2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 MG/KG
2,3,4,7,8-Pentachlorodibenzofuran 0.3 MG/KG
2,3,7,8-TCDD (dioxin) 1 MG/KG
2,3,7,8-Tetrachlorodibenzofuran 0.1 MG/KG
Octachlorodibenzofuran 0.0003 MG/KG
Octachlorodibenzo-p-dioxin 0.0003 MG/KG

Total 2,3,7,8-TCDD equivalents

Minimum equivalent concentration = 9.7E-08
Maximum equivalent concentration  = 6.1E-06

Conc.
Data 

Qualifier
Equivalent 

Conc.

2.1E-06 J 2.1E-08
9.1E-05 9.1E-07
1.4E-07 X
9.6E-07 J 9.6E-08
6.3E-07 X
3.1E-07 X
1.2E-06 J 1.2E-07
1.1E-07 X
1.5E-06 J 1.5E-07
3.0E-07 X
3.6E-07 J 3.6E-07
2.2E-07 X
3.9E-07 X
1.1E-06 U
1.1E-06 U
3.1E-06 J 9.2E-10
9.4E-03 J 2.8E-06

4.5E-06

IS66SS450001
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02 copy of IH_Site 66_Table 2.xlsx
Table 2.7 SO Air

 Scenario Timeframe: Future

 Medium: Soil*

 Exposure Medium: Air

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Emissions from 75-34-3 1,1-Dichloroethane 1.8E-03 L 1.8E-03 L µg/m3
IS66SB270910  1/62  0.0048 - 0.032 1.8E-03 N/A 1.5E+00 C N/A N/A NO BSL

Soil* 75-35-4 1,1-Dichloroethene 9.1E-04 J 2.3E-03 L µg/m3
IS66SB270910  3/62  0.0048 - 0.032 2.3E-03 N/A 2.1E+01 N N/A N/A NO BSL

78-93-3 2-Butanone 7.7E-04 J 1.0E-03 J µg/m3
IS66SS310001  2/61  0.01 - 0.035 1.0E-03 N/A 5.2E+02 N N/A N/A NO BSL

67-64-1 Acetone 5.7E-05 J 1.8E-03 J µg/m3
IS66SS310001  12/61  0.01 - 0.035 1.8E-03 N/A 3.2E+03 N N/A N/A NO BSL

75-15-0 Carbon disulfide 1.2E-03 J 1.2E-03 J µg/m3
IS66SS370001  1/62  0.0048 - 0.032 1.2E-03 N/A 7.3E+01 N N/A N/A NO BSL

67-66-3 Chloroform 1.8E-03 J 1.8E-03 J µg/m3
IS66SS22P0001  1/62  0.0048 - 0.032 1.8E-03 N/A 1.1E-01 C N/A N/A NO BSL

100-41-4 Ethylbenzene 1.9E-02 1.9E-02 µg/m3
IS66SB410607  1/62  0.0048 - 0.032 1.9E-02 N/A 9.7E-01 C N/A N/A NO BSL

98-82-8 Isopropylbenzene 1.6E-08 1.6E-08 µg/m3
IS66SB410607  1/62  0.0048 - 0.032 1.6E-08 N/A 4.2E+01 N N/A N/A NO BSL

79-20-9 Methyl acetate 1.3E-04 J 1.3E-04 J µg/m3
IS66SS230001  1/62  0.0048 - 0.032 1.3E-04 N/A N/A N/A N/A NO NTX

100-42-5 Styrene 1.4E-03 J 1.8E-02 µg/m3
IS66SS070001  3/62  0.0048 - 0.032 1.8E-02 N/A 1.0E+02 N N/A N/A NO BSL

127-18-4 Tetrachloroethene 1.9E-02 J 8.4E-02 J µg/m3
IS66SS310001  36/62  0.0048 - 0.032 8.4E-02 N/A 4.1E-01 C N/A N/A NO BSL

108-88-3 Toluene 8.7E-03 J 1.6E-02 µg/m3
IS66SB22P1112  2/62  0.0048 - 0.032 1.6E-02 N/A 5.2E+02 N N/A N/A NO BSL

1330-20-7 Xylene, total 1.9E-01 1.9E-01 µg/m3
IS66SB410607  1/62  0.01 - 0.032 1.9E-01 N/A 1.0E+01 N N/A N/A NO BSL

95-95-4 2,4,5-Trichlorophenol 2.0E-09 J 9.6E-09 J µg/m3
IS66SB400910  4/62  0.099 - 45 9.6E-09 N/A N/A N/A N/A NO NTX

88-06-2 2,4,6-Trichlorophenol 4.0E-09 J 1.2E-08 J µg/m3
IS66SB231516  13/62  0.099 - 18 1.2E-08 N/A 7.8E-01 C N/A N/A NO BSL

120-83-2 2,4-Dichlorophenol 1.9E-09 J 1.0E-08 J µg/m3
IS66SB22P1112 : IS66SB231516 : IS66SS250001  8/62  0.02 - 18 1.0E-08 N/A N/A N/A N/A NO NTX

121-14-2 2,4-Dinitrotoluene 6.0E-09 J 6.0E-09 J µg/m3
IS66SB340809  1/62  0.02 - 1.2 6.0E-09 N/A 2.7E-02 C N/A N/A NO BSL

91-57-6 2-Methylnaphthalene 9.0E-03 L 1.9E+00 J µg/m3
IS66SS150001  9/62  0.02 - 18 1.9E+00 N/A N/A N/A N/A NO NTX

m&pCRESOL 3- and 4-Methylphenol 1.0E-08 J 1.2E-08 J µg/m3
IS66SB251011  2/36  0.099 - 0.15 1.2E-08 N/A 6.3E+01 N N/A N/A NO BSL

83-32-9 Acenaphthene 2.4E-02 J 2.2E+02 J µg/m3
IS66SS15P0001  18/62  0.02 - 18 2.2E+02 N/A N/A N/A N/A NO NTX

208-96-8 Acenaphthylene 1.4E-02 L 2.9E+00 J µg/m3
IS66SS210001  12/62  0.02 - 18 2.9E+00 N/A N/A N/A N/A NO NTX

98-86-2 Acetophenone 4.4E-02 J 4.4E-02 J µg/m3
IS66SB070103  1/62  0.33 - 18 4.4E-02 N/A N/A N/A N/A NO NTX

120-12-7 Anthracene 3.0E-01 J 1.3E+04 J µg/m3
IS66SS15P0001  30/62  0.02 - 18 1.3E+04 N/A N/A N/A N/A NO NTX

1912-24-9 Atrazine 1.1E-09 J 3.5E-09 J µg/m3
IS66SB400910  9/62  0.02 - 18 3.5E-09 N/A N/A N/A N/A NO NTX

56-55-3 Benzo(a)anthracene 3.5E-09 J 1.3E-04 J µg/m3
IS66SS15P0001  44/62  0.02 - 110 1.3E-04 N/A 8.7E-03 C N/A N/A NO BSL

50-32-8 Benzo(a)pyrene 3.2E-09 J 1.3E-04 J µg/m3
IS66SS15P0001  36/62  0.02 - 110 1.3E-04 N/A 8.7E-04 C N/A N/A NO BSL

205-99-2 Benzo(b)fluoranthene 4.4E-09 J 1.3E-04 J µg/m3
IS66SS15P0001  40/62  0.02 - 110 1.3E-04 N/A 8.7E-03 C N/A N/A NO BSL

191-24-2 Benzo(g,h,i)perylene 1.6E-09 J 6.8E-05 J µg/m3
IS66SS15P0001  32/62  0.02 - 18 6.8E-05 N/A N/A N/A N/A NO NTX

207-08-9 Benzo(k)fluoranthene 3.2E-09 J 1.1E-04 J µg/m3
IS66SS15P0001  32/62  0.02 - 110 1.1E-04 N/A 8.7E-03 C N/A N/A NO BSL

117-81-7 bis(2-Ethylhexyl)phthalate 3.7E-08 K 2.0E-05 µg/m3
IS66SS080001  7/62  0.099 - 18 2.0E-05 N/A 1.0E+00 C N/A N/A NO BSL

86-74-8 Carbazole 1.0E-07 J 3.3E-05 J µg/m3
IS66SS15P0001  8/62  0.33 - 18 3.3E-05 N/A N/A N/A N/A NO NTX

218-01-9 Chrysene 1.5E-09 J 1.3E-04 J µg/m3
IS66SS15P0001  38/62  0.02 - 110 1.3E-04 N/A 8.7E-02 C N/A N/A NO BSL

53-70-3 Dibenz(a,h)anthracene 1.8E-09 J 3.2E-05 J µg/m3
IS66SS15P0001  26/62  0.02 - 18 3.2E-05 N/A 8.0E-04 C N/A N/A NO BSL

132-64-9 Dibenzofuran 1.0E+00 J 5.4E+01 J µg/m3
IS66SS15P0001  5/62  0.33 - 18 5.4E+01 N/A N/A N/A N/A NO NTX

131-11-3 Dimethyl phthalate 1.5E-09 J 4.0E-09 J µg/m3
IS66SB400910  11/62  0.02 - 18 4.0E-09 N/A N/A N/A N/A NO NTX

84-74-2 Di-n-butylphthalate 4.0E-07 J 4.0E-07 J µg/m3
IS66SS150001  1/62  0.33 - 18 4.0E-07 N/A N/A N/A N/A NO NTX

Qualifier Qualifier

Table 2.7

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 66 Remedial Investigation Report

 Minimum [1]  Maximum [1]

Concentration Concentration
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117-84-0 Di-n-octylphthalate 7.1E-08 J 7.1E-08 J µg/m3
IS66SB400910  1/62  0.099 - 18 7.1E-08 N/A 1.0E+00 C N/A N/A NO BSL

206-44-0 Fluoranthene 1.6E-09 J 2.6E-04 J µg/m3
IS66SS15P0001  41/62  0.02 - 110 2.6E-04 N/A N/A N/A N/A NO NTX

86-73-7 Fluorene 6.2E-02 L 1.5E+02 J µg/m3
IS66SS15P0001  12/62  0.02 - 18 1.5E+02 N/A N/A N/A N/A NO NTX

118-74-1 Hexachlorobenzene 2.6E-09 J 2.6E-09 J µg/m3
IS66SB400910  1/62  0.02 - 18 2.6E-09 N/A 5.3E-03 C N/A N/A NO BSL

77-47-4 Hexachlorocyclopentadiene 2.9E-09 L 3.9E-09 J µg/m3
IS66SB400910  3/62  0.02 - 18 3.9E-09 N/A 2.1E-02 N N/A N/A NO BSL

193-39-5 Indeno(1,2,3-cd)pyrene 1.5E-09 J 8.8E-05 J µg/m3
IS66SS15P0001  35/62  0.02 - 18 8.8E-05 N/A 8.7E-03 C N/A N/A NO BSL

91-20-3 Naphthalene 1.5E-01 L 2.1E+01 J µg/m3 IS66SS15P0001  7/62  0.02 - 18 2.1E+01 N/A 7.2E-02 C* N/A N/A YES ASL

85-01-8 Phenanthrene 1.5E-09 J 1.5E-04 J µg/m3
IS66SS15P0001  39/62  0.02 - 110 1.5E-04 N/A N/A N/A N/A NO NTX

108-95-2 Phenol 6.3E-09 J 6.3E-09 J µg/m3
IS66SB400910  1/62  0.099 - 18 6.3E-09 N/A 2.1E+01 N N/A N/A NO BSL

129-00-0 Pyrene 6.1E-02 J 6.4E+03 J µg/m3
IS66SS15P0001  39/62  0.02 - 110 6.4E+03 N/A N/A N/A N/A NO NTX

72-54-8 4,4'-DDD 5.0E-10 J 6.1E-05 µg/m3
IS66SB040912  16/62  0.0031 - 6.1 6.1E-05 N/A 3.5E-02 C N/A N/A NO BSL

72-55-9 4,4'-DDE 1.6E-10 J 2.1E-07 J µg/m3
IS66SB040912  34/62  0.0031 - 0.31 2.1E-07 N/A 2.5E-02 C N/A N/A NO BSL

50-29-3 4,4'-DDT 4.4E-10 J 4.6E-07 µg/m3
IS66SB040912  31/62  0.0031 - 0.31 4.6E-07 N/A 2.5E-02 C N/A N/A NO BSL

309-00-2 Aldrin 8.8E-09 J 8.8E-09 J µg/m3
IS66SS15P0001  1/62  0.0016 - 0.16 8.8E-09 N/A 5.0E-04 C N/A N/A NO BSL

319-84-6 alpha-BHC 5.7E-10 J 2.9E-09 J µg/m3
IS66SB070103  3/62  0.0016 - 0.16 2.9E-09 N/A 1.4E-03 C N/A N/A NO BSL

5103-71-9 alpha-Chlordane 4.6E-10 J 1.7E-08 J µg/m3
IS66SS050001  10/62  0.0016 - 0.16 1.7E-08 N/A 2.4E-02 C* N/A N/A NO BSL

319-85-7 beta-BHC 1.9E-10 J 7.1E-09 J µg/m3
IS66SS150001  16/62  0.0016 - 0.16 7.1E-09 N/A 4.6E-03 C N/A N/A NO BSL

319-86-8 delta-BHC 3.9E-10 J 3.9E-10 J µg/m3
IS66SS050001  1/62  0.0016 - 0.16 3.9E-10 N/A 4.8E-03 C N/A N/A NO BSL

60-57-1 Dieldrin 5.4E-10 J 5.2E-08 J µg/m3
IS66SS410001  18/62  0.0031 - 0.31 5.2E-08 N/A 5.3E-04 C N/A N/A NO BSL

959-98-8 Endosulfan I 3.1E-10 J 1.1E-08 J µg/m3
IS66SS15P0001  9/62  0.0016 - 0.16 1.1E-08 N/A N/A N/A N/A NO NTX

33213-65-9 Endosulfan II 8.8E-10 J 1.7E-08 J µg/m3
IS66SS150001  8/62  0.0031 - 0.31 1.7E-08 N/A N/A N/A N/A NO NTX

1031-07-8 Endosulfan sulfate 1.6E-09 J 2.8E-08 J µg/m3
IS66SS150001  6/62  0.0031 - 0.31 2.8E-08 N/A N/A N/A N/A NO NTX

72-20-8 Endrin 5.9E-10 J 8.8E-10 J µg/m3
IS66SS120001  3/62  0.0031 - 0.31 8.8E-10 N/A N/A N/A N/A NO NTX

7421-93-4 Endrin aldehyde 8.1E-10 J 4.6E-08 J µg/m3
IS66SS15P0001  11/62  0.0031 - 0.31 4.6E-08 N/A N/A N/A N/A NO NTX

53494-70-5 Endrin ketone 8.1E-10 J 7.1E-08 J µg/m3
IS66SS15P0001  13/62  0.0031 - 0.31 7.1E-08 N/A N/A N/A N/A NO NTX

58-89-9 gamma-BHC (Lindane) 2.6E-10 J 2.6E-10 J µg/m3
IS66SS42P0001  1/62  0.0016 - 0.16 2.6E-10 N/A 7.8E-03 C N/A N/A NO BSL

5103-74-2 gamma-Chlordane 2.1E-10 J 1.8E-07 J µg/m3
IS66SB040912  16/62  0.0016 - 0.16 1.8E-07 N/A 2.4E-02 C* N/A N/A NO BSL

76-44-8 Heptachlor 6.2E-10 J 7.0E-10 J µg/m3
IS66SS020001  2/62  0.0016 - 0.16 7.0E-10 N/A 1.9E-03 C N/A N/A NO BSL

1024-57-3 Heptachlor epoxide 4.6E-10 J 1.5E-07 J µg/m3
IS66SB040912  6/62  0.0016 - 0.16 1.5E-07 N/A 9.4E-04 C N/A N/A NO BSL

72-43-5 Methoxychlor 6.0E-09 J 1.7E-07 J µg/m3
IS66SS150001  10/62  0.016 - 1.6 1.7E-07 N/A N/A N/A N/A NO NTX

TOTALTEQ 2,3,7,8-TCDD TEQ 7.1E-14 4.5E-12 µg/m3
IS66SS390001  36/36 See Table 2.7.A 4.5E-12 N/A 6.4E-08 C N/A N/A NO BSL

55-63-0 Nitroglycerin 1.4E-06 1.4E-06 µg/m3
IS66SS310001  1/62  0.66 - 4 1.4E-06 N/A N/A N/A N/A NO NTX

14797-73-0 Perchlorate 2.1E-10 J 1.3E-08 J µg/m3
IS66SS070001  42/62  0.0023 - 0.007 1.3E-08 N/A N/A N/A N/A NO NTX

7429-90-5 Aluminum 2.0E-03 1.3E-02 µg/m3
IS66SB221112 : IS66SS410001  62/62  17 - 97.1 1.3E-02 N/A 5.2E-01 N N/A N/A NO BSL

7440-36-0 Antimony 6.6E-08 J 2.1E-07 J µg/m3
IS66SB251011  3/59  0.46 - 29.1 2.1E-07 N/A N/A N/A N/A NO NTX

7440-38-2 Arsenic 8.8E-07 J 7.9E-05 µg/m3
IS66SS140001  55/62  0.29 - 4.9 7.9E-05 N/A 5.7E-04 C* N/A N/A NO BSL

7440-39-3 Barium 8.5E-06 1.5E-04 µg/m3
IS66SS15P0001  62/62  0.29 - 97.1 1.5E-04 N/A 5.2E-02 N N/A N/A NO BSL

7440-41-7 Beryllium 1.6E-07 J 2.1E-06 µg/m3
IS66SS110001  43/62  0.29 - 2.4 2.1E-06 N/A 1.0E-03 C* N/A N/A NO BSL

7440-43-9 Cadmium 1.7E-07 J 1.2E-06 J µg/m3
IS66SB05P0812  5/62  0.58 - 4.1 1.2E-06 N/A 1.0E-03 C** N/A N/A NO BSL

7440-70-2 Calcium 2.9E-05 1.7E-02 µg/m3
IS66SB030306  62/62  5.8 - 2430 1.7E-02 N/A N/A N/A N/A NO NUT

7440-47-3 Chromium 3.2E-06 4.1E-05 J µg/m3 IS66SB320809  62/62  0.29 - 4.9 4.1E-05 N/A 1.1E-05 C N/A N/A YES ASL

7440-48-4 Cobalt 6.9E-07 1.3E-05 J µg/m3
IS66SS110001  62/62  0.058 - 24.3 1.3E-05 N/A 2.7E-04 C* N/A N/A NO BSL

7440-50-8 Copper 3.2E-06 4.4E-05 µg/m3
IS66SS15P0001  62/62  1.4 - 12.1 4.4E-05 N/A N/A N/A N/A NO NTX

57-12-5 Cyanide 6.1E-08 J 4.2E-07 J µg/m3
IS66SS210001  11/62  0.5 - 1.2 4.2E-07 N/A N/A N/A N/A NO NTX

7439-89-6 Iron 1.9E-03 5.4E-02 J µg/m3
IS66SB320809  62/62  5.8 - 48.5 5.4E-02 N/A N/A N/A N/A NO NTX

7439-92-1 Lead 3.2E-06 1.0E-03 J µg/m3
IS66SB05P0812  62/62  0.29 - 2.1 1.0E-03 N/A N/A N/A N/A NO NTX

7439-95-4 Magnesium 1.3E-04 2.1E-03 µg/m3
IS66SB311415  61/62  5.8 - 2430 2.1E-03 N/A N/A N/A N/A NO NUT

7439-96-5 Manganese 8.3E-06 3.8E-04 µg/m3
IS66SS150001  62/62  0.29 - 7.3 3.8E-04 N/A 5.2E-03 N N/A N/A NO BSL

7439-97-6 Mercury 2.9E-09 J 1.6E-05 J µg/m3
IS66SS200001  41/62  0.026 - 0.48 1.6E-05 N/A 3.1E-03 N N/A N/A NO BSL

7440-02-0 Nickel 1.8E-06 J 6.6E-05 µg/m3
IS66SS020001  62/62  2.3 - 19.4 6.6E-05 N/A 9.4E-03 C* N/A N/A NO BSL
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7440-09-7 Potassium 2.1E-04 J 1.0E-03 µg/m3
IS66SB251011  62/62  58 - 2430 1.0E-03 N/A N/A N/A N/A NO NUT

7782-49-2 Selenium 6.6E-08 J 2.5E-06 µg/m3
IS66SS150001  40/62  0.29 - 2.4 2.5E-06 N/A 2.1E+00 N N/A N/A NO BSL

7440-22-4 Silver 7.4E-09 J 4.0E-07 J µg/m3
IS66SS200001  41/62  0.058 - 4.9 4.0E-07 N/A N/A N/A N/A NO NTX

7440-23-5 Sodium 2.2E-05 J 1.8E-04 µg/m3
IS66SB251011  26/62  58 - 2430 1.8E-04 N/A N/A N/A N/A NO NUT

7440-28-0 Thallium 4.4E-08 J 2.4E-07 µg/m3
IS66SS340001  36/62  0.12 - 4.9 2.4E-07 N/A N/A N/A N/A NO NTX

7440-62-2 Vanadium 7.8E-06 1.2E-04 J µg/m3
IS66SB050812  62/62  0.29 - 24.3 1.2E-04 N/A 1.0E-02 N N/A N/A NO BSL

7440-66-6 Zinc 4.4E-06 3.2E-04 J µg/m3
IS66SB05P0812  62/62  1.4 - 9.7 3.2E-04 N/A N/A N/A N/A NO NTX

* Surface soil & subsurface soil combined

[1] Minimum/Maximum calculated air concentrations from soil concentrations.  Air concentrations calculated as Cair = Csoil*1000*(1/PEF+1/VF) COPC = Chemical of Potential Concern

VF calculated for volatile and semi-volatile analytes identified as volatile in the Regional Screening Levels for Chemical Contaminants at Superfund ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

Sites (Oak Ridge National Laboratory, Nov. 2010).  VF calculated on Table 2 Supplement. PEF = 1.36 x 109 m3/kg.                       To Be Considered

[2] Maximum concentration is used for screening. J = Estimated Value

[3] Background values not available. K = Biased High

[4] Oak Ridge National Laboratory (ORNL). November, 2010. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Residential Air. L = Biased Low

[Online]. Available:  http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm C = Carcinogenic

RSL value for p-Cresol used as surrogate for 3- and 4-methylphenol. N = Noncarcinogenic

RSL value for technical chlordane used as surrogate for alpha-chlordane. µg/m3 = micrograms per cubic meter

RSL value for technical-HCH used as surrogate for delta-BHC. C* = where: N RSL < 100X C RSL

RSL value for technical chlordane used as surrogate for gamma-chlordane. N/A = Not applicable

RSL value and Toxicity equivalence factors from Recommended Toxicity Equivalence Factors (TEFs) for Human Health Risk Assessments of C** = where: N RSL < 10X C RSL

 2,3,7,8-Tetrachlorodibenzo-p-dioxin and Dioxin-Like Compounds (USEPA, 2010).

RSL value for Chromium(VI) used as surrogate for chromium.

RSL value for Manganese (water) used as surrogate for manganese.

RSL value for Mercury (inorganic salts) used as surrogate for mercury.

[5] Rationale Codes

Selection Reason: Above Screening Levels (ASL)

Deletion Reason: No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)
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Table 2.7 sup 

Diffusivity Henry's Law Diffusivity Soil Organic Carbon Soil Water Solubility Apparent Volatilization Soil Saturation
in Air Constant in Water Partition Coeff. Partition Coeff. in Water Diffusivity Factor Concentration

Chemical (Di) (H') (Dw) (Koc) (Kd = Koc x Foc) (S) (DA) (VF) (Csat)
(cm2/s) (unitless) (cm2/s) (cm3/g) (g/cm3) (mg/L) (cm2/s) (m3/kg) (mg/kg)

Volatile Organics
1,1-Dichloroethane 8.40E-02 2.30E-01 1.10E-05 3.18E+01 1.9E-01 5.04E+03 3.1E-03 2.9E+03 1.7E+03
1,1-Dichloroethene 8.60E-02 1.10E+00 1.10E-05 3.18E+01 1.9E-01 2.42E+03 1.0E-02 1.6E+03 1.2E+03
2-Butanone 9.1E-02 2.3E-03 1.0E-05 4.5E+00 2.7E-02 2.2E+05 8.9E-05 1.7E+04 2.8E+04
Acetone 1.1E-01 1.4E-03 1.2E-05 2.4E+00 1.4E-02 1.0E+06 7.1E-05 1.9E+04 1.1E+05
Carbon disulfide 1.1E-01 5.9E-01 1.3E-05 2.2E+01 1.3E-01 2.2E+03 9.8E-03 1.6E+03 7.4E+02
Chloroform 7.70E-02 1.50E-01 1.10E-05 3.18E+01 1.9E-01 7.9E+03 1.9E-03 3.6E+03 2.5E+03
Ethylbenzene 6.80E-02 3.20E-01 8.50E-06 4.46E+02 2.7E+00 1.69E+02 4.1E-04 7.9E+03 4.8E+02
Methyl Acetate 9.6E-02 4.7E-03 1.1E-05 3.1E+00 1.8E-02 2.4E+05 2.0E-04 1.1E+04 2.9E+04
Styrene 7.1E-02 1.1E-01 8.8E-06 4.5E+02 2.7E+00 3.1E+02 1.5E-04 1.3E+04 8.7E+02
Tetrachloroethene 5.0E-02 7.2E-01 9.5E-06 9.5E+01 5.7E-01 2.1E+02 2.4E-03 3.2E+03 1.7E+02
Toluene 7.8E-02 2.7E-01 9.2E-06 2.3E+02 1.4E+00 5.3E+02 7.2E-04 5.9E+03 8.2E+02
Xylene, total 8.50E-02 2.10E-01 9.90E-06 3.83E+02 2.3E+00 1.06E+02 3.9E-04 8.1E+03 2.6E+02
2-Methylnaphthalene 5.24E-02 2.12E-02 7.78E-06 2.5E+03 1.5E+01 2.5E+01 4.0E-06 8.0E+04 3.7E+02
Semivolatile Organics
Acenapthene 5.10E-02 7.50E-03 8.30E-06 5.03E+03 3.0E+01 3.9E+00 6.8E-07 1.9E+05 1.2E+02
Acetophenone 6.50E-02 4.30E-04 8.70E-06 5.19E+01 3.1E-01 6.13E+03 3.8E-06 8.2E+04 2.5E+03
Anthracene 3.9E-02 2.3E-03 7.9E-06 1.6E+04 9.8E+01 4.3E-02 4.9E-08 7.2E+05 4.3E+00
Dibenzofuran 4.1E-02 8.7E-03 7.4E-06 9.2E+03 5.5E+01 3.1E+00 3.5E-07 2.7E+05 1.7E+02
Fluorene 4.40E-02 3.90E-03 7.90E-06 9.16E+03 5.5E+01 1.7E+00 1.7E-07 3.9E+05 9.3E+01
Naphthalene 6.0E-02 1.8E-02 8.4E-06 1.5E+03 9.3E+00 3.1E+01 6.2E-06 6.4E+04 2.9E+02
Pyrene 2.8E-02 4.9E-04 7.2E-06 5.4E+04 3.3E+02 1.4E-01 2.3E-09 3.3E+06 4.4E+01

Volatilization factor (VF) = Q/C * (3.14 * DA * T)1/2 * 10-4 m2/cm2

 (m3/kg)    2 * ρb * DA

Apparent Diffusivity (DA) = [(Θa
10/3 * Di * H'  +  Θw

10/3 * Dw)/n2]
(cm2/s)    (ρb * Kd  +  Θw  +  Θa * H')

Soil Saturation Concentration (Csat) = S/ρb * (Kd * ρb  +  Θw  +  H' * Θa)

Parameters Values

Q/C - Inverse of the mean concentration at the center 87.4

      of a 0.5-acre-square source (g/m2-s per kg/m3)

T - Exposure interval(s) 9.5E+08

rb - Soil bulk density (g/cm3) 1.5

Qa - Air-filled soil porosity (Lair/Lwater) = n - Qw 0.28

n - Total soil porosity  (Lpore/Lsoil) = 1 - (rb/rs) 0.43

Qw - Water-filled soil porosity  (Lwater/Lsoil) 0.15

rs - Soil particle density (g/cm3) 2.65

foc - fraction organic carbon in soil (g/g) 0.006

Equations and chemical properties from USEPA, 1996. Soil Screening Guidance: User's Guide.   EPA/540/R-96/018.
Physical/chemical properties from USEPA Regional Screening Table, November 2010.

Table 2.7 Supplement A
Calculation of Volatilization Factors

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland
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Table 2.8 GW

 Scenario Timeframe: Future

 Medium: Groundwater

 Exposure Medium: Groundwater

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Shallow 
Groundwater- Tap 

Water 108-88-3 Toluene 5.5E+00 5.5E+00 UG/L IS66GW03P0910  1/4  1 - 1 5.5E+00 7.0E+00 2.3E+02 N 1.0E+03 MCL NO BSL

132-64-9 Dibenzofuran 2.8E-01 2.8E-01 UG/L IS66GW030910  1/4  0.2 - 0.21 2.8E-01 ND 3.7E+00 N NO BSL

91-20-3 Naphthalene 1.7E+00 1.7E+00 UG/L IS66GW030910  1/4  0.2 - 0.21 1.7E+00 ND 1.4E-01 C* YES ASL

319-86-8 delta-BHC 3.0E-02 J 3.0E-02 J UG/L IS66GW040910  1/4  0.051 - 0.054 3.0E-02 ND 3.7E-02 C NO BSL

76-44-8 Heptachlor 2.1E-02 J 2.1E-02 J UG/L IS66GW040910  1/4  0.051 - 0.054 2.1E-02 ND 1.5E-02 C 4.0E-01 YES ASL

TOTALTEQ 2,3,7,8-TCDD TEQ 4.3E-08 4.3E-08 UG/L IS66GW030910  4/4 See Table 2.8.A 4.3E-08 ND 5.20E-07 C* NO BSL

Total Metals 7429-90-5 Aluminum 7.6E+01 J 1.0E+03 UG/L IS66GW030910  3/4  300 - 300 1.0E+03 2.9E+08 3.7E+03 N 50 to 200 2MCL NO BSL

7440-36-0 Antimony 1.1E-01 J 2.0E-01 J UG/L IS66GW030910  3/4  1 - 1 2.0E-01 ND 1.5E+00 N 6.0E+00 MCL NO BSL

7440-38-2 Arsenic 1.7E+00 J 1.3E+01 UG/L IS66GW030910  2/4  5 - 5 1.3E+01 ND 4.5E-02 C 1.0E+01 MCL YES ASL

7440-39-3 Barium 6.0E+01 1.6E+02 UG/L IS66GW030910  4/4  5 - 5 1.6E+02 2.5E+02 7.3E+02 N 2.0E+03 MCL NO BSL

7440-41-7 Beryllium 9.0E-02 J 1.8E-01 J UG/L IS66GW040910  3/4  1 - 1 1.8E-01 ND 7.3E+00 N 4.0E+00 MCL NO BSL

7440-43-9 Cadmium 1.3E-01 J 2.6E-01 J UG/L IS66GW040910  3/4  1 - 1 2.6E-01 2.8E+00 1.8E+00 N 5.0E+00 MCL NO BSL

7440-70-2 Calcium 2.5E+03 4.2E+04 UG/L IS66GW030910  4/4  100 - 100 4.2E+04 6.0E+05 N/A NO NUT

7440-48-4 Cobalt 3.3E-01 J 4.6E+01 UG/L IS66GW040910  4/4  1 - 1 4.6E+01 4.0E+01 1.1E+00 N YES ASL

57-12-5 Cyanide 6.0E+00 J 6.0E+00 J UG/L IS66GW020910  1/4  10 - 10 6.0E+00 ND 7.3E+01 N 2.0E+02 MCL NO BSL

7439-89-6 Iron 1.8E+03 2.1E+04 UG/L IS66GW030910  4/4  100 - 100 2.1E+04 5.7E+04 2.6E+03 N 3.0E+02 2MCL YES ASL

7439-95-4 Magnesium 1.4E+03 1.3E+04 UG/L IS66GW040910  4/4  100 - 100 1.3E+04 3.1E+04 N/A NO NUT

7439-96-5 Manganese 2.9E+02 8.8E+02 UG/L IS66GW050910  4/4  5 - 5 8.8E+02 2.8E+04 8.8E+01 N 5.0E+01 2MCL YES ASL

7440-02-0 Nickel 1.8E+00 J 5.1E+01 UG/L IS66GW040910  3/4  40 - 40 5.1E+01 3.9E+01 7.3E+01 N NO BSL

7440-09-7 Potassium 5.4E+02 J 6.5E+03 UG/L IS66GW030910  4/4  1000 - 1000 6.5E+03 8.3E+04 N/A NO NUT

7440-23-5 Sodium 1.2E+04 1.3E+05 UG/L IS66GW030910  4/4  1000 - 1000 1.3E+05 8.0E+04 N/A NO NUT

7440-62-2 Vanadium 2.3E+00 J 9.9E+00 UG/L IS66GW030910  2/4  5 - 5 9.9E+00 2.4E+01 1.8E+01 N NO BSL

7440-66-6 Zinc 2.1E+01 J 4.6E+01 UG/L IS66GW040910  2/4  25 - 25 4.6E+01 4.5E+01 1.1E+03 N 5.0E+03 2MCL NO BSL

[1] Minimum/Maximum detected concentrations. COPC = Chemical of Potential Concern

[2] Maximum concentration is used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[3] Values are 95% UTL from Background  Investigation Report (Tetra Tech, 2002), Tables A-6 (filtered) and A-8 (un-filtered).                       To Be Considered

[4] Oak Ridge National Laboratory (ORNL). November, 2010. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Tap Water. J = Estimated Value

[Online]. Available:  http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm C = Carcinogenic

RSL value for technical-HCH used as surrogate for delta-BHC. N = Noncarcinogenic

RSL value and Toxicity equivalence factors from Recommended Toxicity Equivalence Factors (TEFs) for Human Health Risk Assessments of MCL = Maximum Contaminant Level from EPA's National Primary 

 2,3,7,8-Tetrachlorodibenzo-p-dioxin and Dioxin-Like Compounds (USEPA, 2010).     Drinking Water Standards (USEPA, 2009)

RSL value for Manganese (water) used as surrogate for manganese. 2MCL = Secondary MCL (USEPA, 2009)

[5] Rationale Codes N/A = Not applicable

Selection Reason: Above Screening Levels (ASL) UG/L = micrograms per liter

Deletion Reason: No Toxicity Information (NTX) C* = where: N RSL < 100X C RSL

Essential Nutrient (NUT)

Below Screening Level (BSL)

Qualifier Qualifier

Table 2.8

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 66 Remedial Investigation Report

 Minimum [1]  Maximum [1]

Concentration Concentration

NSF-IH, Indian Head, Maryland



Table 2.8.A

Calculation of 2,3,7,8-TCDD Equivalent Concentrations - Groundwater

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Sample ID

Chemical Name TEF Units Conc.

Data 

Qualifier

Equivalent 

Conc. Conc.

Data 

Qualifier

Equivalent 

Conc. Conc.

Data 

Qualifier

Equivalent 

Conc. Conc.

Data 

Qualifier

Equivalent 

Conc. Conc.

Data 

Qualifier

Equivalent 

Conc.

Other parameters

1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 NG/L 2.7E-02 U 2.7E-02 U 2.6E-02 U 2.7E-02 U 2.6E-02 U

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 NG/L 1.1E-03 X 2.3E-03 B 1.8E-03 B 1.3E-03 B 2.6E-02 U

1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 NG/L 2.7E-02 U 2.7E-02 U 2.6E-02 U 2.7E-02 U 2.6E-02 U

1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 NG/L 2.7E-02 U 2.7E-02 U 2.6E-02 U 2.7E-02 U 2.6E-02 U

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 NG/L 2.7E-02 U 2.7E-02 U 2.6E-02 U 2.7E-02 U 2.6E-02 U

1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 NG/L 2.7E-02 U 2.7E-02 U 2.6E-02 U 2.7E-02 U 2.6E-02 U

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 NG/L 2.7E-02 U 2.7E-02 U 2.6E-02 U 2.7E-02 U 2.6E-02 U

1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 NG/L 2.7E-02 U 2.7E-02 U 2.6E-02 U 2.7E-02 U 2.6E-02 U

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 NG/L 2.7E-02 U 2.7E-02 U 2.6E-02 U 2.7E-02 U 2.6E-02 U

1,2,3,7,8-Pentachlorodibenzofuran 0.03 NG/L 2.7E-02 U 2.7E-02 U 2.6E-02 U 2.7E-02 U 2.6E-02 U

1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 NG/L 2.7E-02 U 2.7E-02 U 2.6E-02 U 2.7E-02 U 2.6E-02 U

2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 NG/L 2.7E-02 U 2.7E-02 U 2.6E-02 U 2.7E-02 U 2.6E-02 U

2,3,4,7,8-Pentachlorodibenzofuran 0.3 NG/L 2.7E-02 U 2.7E-02 U 2.6E-02 U 2.7E-02 U 2.6E-02 U

2,3,7,8-TCDD (dioxin) 1 NG/L 1.1E-02 U 1.1E-02 U 1.0E-02 U 1.1E-02 U 1.0E-02 U

2,3,7,8-Tetrachlorodibenzofuran 0.1 NG/L 1.1E-02 U 1.1E-02 U 1.0E-02 U 1.1E-02 U 1.0E-02 U

Octachlorodibenzofuran 0.0003 NG/L 5.4E-02 U 5.3E-02 U 5.1E-02 U 5.3E-02 U 5.1E-02 U

Octachlorodibenzo-p-dioxin 0.0003 NG/L 8.4E-03 B 1.4E-01 4.3E-05 1.4E-01 4.3E-05 2.0E-02 B 3.8E-03 B

Total 2,3,7,8-TCDD equivalents 0.0E+00 4.3E-05 4.3E-05 0.0E+00 0.0E+00

Minimum equivalent concentration = 0.0E+00

Maximum equivalent concentration  = 4.3E-05 `

IS66GW03P0910 IS66GW040910 IS66GW050910IS66GW030910IS66GW020910

Page 1 of 1
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Table 2.9 GW Air

 Scenario Timeframe: Future

 Medium: Groundwater

 Exposure Medium: Air

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Water Vapors at 108-88-3 Toluene 5.5E+00 5.5E+00 UG/L IS66GW03P0910  1/4  1 - 1 5.5E+00 N/A 2.3E+02 N 1.0E+03 MCL NO BSL

Showerhead and Excavation Pit 132-64-9 Dibenzofuran 2.8E-01 2.8E-01 UG/L IS66GW030910  1/4  0.2 - 0.21 2.8E-01 N/A 3.7E+00 N NO BSL

91-20-3 Naphthalene 1.7E+00 1.7E+00 UG/L IS66GW030910  1/4  0.2 - 0.21 1.7E+00 N/A 1.4E-01 C* YES ASL

[1] Minimum/Maximum detected concentration.  COPC = Chemical of Potential Concern

[2] Maximum concentration is used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[3] Background values not available.                       To Be Considered

[4] Oak Ridge National Laboratory (ORNL). November, 2010. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Tap Water. J = Estimated Value

 [Online].   Available:  http://epa-prgs.ornl.gov/chemicals/index.shtml.  Adjusted (n RSLs adjusted by dividing by 10) tap water RSLs. C = Carcinogenic

[5] Rationale Codes N = Noncarcinogenic

Selection Reason: Above Screening Levels (ASL) MCL = Maximum Contaminant Level from EPA's National Primary 

Deletion Reason: No Toxicity Information (NTX)     Drinking Water Standards (USEPA, 2009)

Essential Nutrient (NUT) C* = where: N RSL < 100X C RSL

Below Screening Level (BSL)

Generated by:  Sherrie Overheim/VBO

Checked by:   TC/SH

Concentration Concentration

Qualifier Qualifier

Table 2.9

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 66 Remedial Investigation Report

 Minimum [1]  Maximum [1]

NSF-IH, Indian Head, Maryland
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Table 2.10.GW IA 

 Scenario Timeframe: Future

 Medium: Groundwater

 Exposure Medium: Indoor Air (Residential)

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Shallow

Groundwater - 108-88-3 Toluene 5.5E+00 5.5E+00 UG/L IS66GW03P0910  1/4  1 - 1 5.5E+00 N/A 2.7E+03 1.0E+03 MCL NO BSL

Vapor Intrusion to 132-64-9 Dibenzofuran 2.8E-01 2.8E-01 UG/L IS66GW030910  1/4  0.2 - 0.21 2.8E-01 N/A NA NO NTX

Indoor Air 91-20-3 Naphthalene 1.7E+00 1.7E+00 UG/L IS66GW030910  1/4  0.2 - 0.21 1.7E+00 N/A 6.5E+00 NO BSL

[1] Minimum/Maximum detected concentrations. COPC = Chemical of Potential Concern

[2] Maximum concentration is used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[3] Background values not available.                       To Be Considered

[4] Generic vapor intrusion screening values (USEPA, 2002); see Table 2.1 Supplement A J = Estimated Value

[5] Rationale Codes K = Biased High

Selection Reason: Above Screening Levels (ASL) L = Biased Low

Deletion Reason: No Toxicity Information (NTX) C = Carcinogenic

Below Screening Level (BSL) N = Noncarcinogenic

MCL = Maximum Contaminant Level from EPA's National Primary 

    Drinking Water Standards (USEPA, 2009)

Generated by:  Sherrie Overheim/VBO

Checked by:   TC/SH

Qualifier Qualifier

Table 2.10

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

NSF-IH, Indian Head, Maryland

 Minimum [1]  Maximum [1]

Concentration Concentration

Site 66 Remedial Investigation Report
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Table2.10 Supp A 

Table 2.10.A
Development of Target Groundwater Concentrations for Protection of Residential Air(1)

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Parameter Symbol Value

Henry's Law Constant H chem-specific
Empirical Attenuation Factor alpha 1.0E-03

CAS Chemical

Cancer based Concentration 
in Indoor Air

(µg/m3) (2)

Non-cancer based 
Concentration in Indoor Air

(µg/m3) (2)

Target Concentration in 
Indoor Air 

(µg/m3) (2)
key

Concentration in Soil 
Gas 

(µg/m3)

Henry's Law 
Constant (3)

Target Concentration 
in Groundwater 

(µg/m3)

Target 
Concentration in 

Groundwater 
(µg/L)

108-88-3 Toluene  5.20E+02 5.20E+02 NC 5.20E+05 1.93E-01 2.69E+06 2.69E+03
132-64-9 Dibenzofuran  (4) -- -- -- --
91-20-3 Naphthalene 7.20E-02 3.10E-01 7.20E-02 CA 7.20E+01 1.10E-02 6.53E+03 6.53E+00

(1) The vapor intrusion screening levels [i.e., target groundwater concentration from Table 2c, Subsurface Vapor Intrusion Guidance (USEPA, 2002)] were updated using the methodology presented 
  in Appendix D of Subsurface Vapor Intrusion Guidance (EPA, 2002).

(2) Concentration in indoor air based on USEPA Residential Indoor Air RSL (based on ELCR = 1x10-6 or HI = 0.1).
(3) Dimensionless Henry's Law Constant at System Temperature (see Table 2.1 Supplement B for calculation).

Cgw [µg/L] = Ctarget,ia (µg/m3 ) * 10 ‑3 m3/L * 1/H’TS *1/α
where,
Cgw Target groundwater concentration (i.e., GWSL),

Ctarget,ia Target indoor air concentration (i.e., RSLs for residential air),

α Attenuation factor ([AF] default ratio of indoor air concentration to source vapor concentration; 1 x 10-3), and
H’TS Henry’s law constant at system (groundwater) temperature (dimensionless)

(4) Dibenzofuran is volatile, but no inhalation toxicity values are available.



7/20/2011
7:16 PM Page 1 of 1

02 copy of IH_Site 66_Table 2.xlsx
Table2.10 Supp B 

Table 2.10.B
Development of Target Groundwater Concentrations for Protection of Residential Air
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Parameter Symbol Value

System Temperature (deg K) TS 2.91E+02
Groundwater Temperature (deg C) 1.81E+01
Gas Constant (cal/mole-K) RC 1.99E+00
Gas Constant (atm-m3/mole-K) R 8.21E-05

Chemical CAS# CAS#

Henry's Law 
Constant at 
Reference 

Temperature 

(atm-m3/mole)

Reference 
Temperature

TR

(deg C)

Enthalpy of 
Vaporization at 

the Normal 
Boiling Point 

(cal/mole)

Normal 
Boiling Point 

(deg K)

Normal Critical 
Temperature 

(deg K)

Reference 
Temperature

TR

(deg K)

TB/TC

Value of 
Exponent 

n as a 
function of 

TB/TC

Enthalpy of 
Vaporization at 

the System 
Temperature 

(cal/mole)

Dimensionless 
Henry's Law 
Constant at 

System 
Temperature

Toluene 108883 108-88-3 6.64E-03 2.50E+01 7.93E+03 3.84E+02 5.92E+02 2.98E+02 6.49E-01 3.64E-01 9.07E+03 1.93E-01
Dibenzofuran 132649 132-64-9 2.13E-04 2.50E+01 6.64E+04 5.60E+02 8.24E+02 2.98E+02 6.80E-01 3.87E-01 8.71E+04 2.74E-04
Naphthalene 91203 91-20-3 4.40E-04 2.50E+01 1.04E+04 4.91E+02 7.48E+02 2.98E+02 6.56E-01 3.70E-01 1.28E+04 1.10E-02

Physical and chemical properties were obtained from the Johnson and Ettinger Model Vlookup Sheet (EPA, 2004) except for Henry's Law Constant and reference temperature.
Henry's law constant was obtained from the Regional Screening Level (RSL) tables (USEPA, 2010).
Site-specific groundwater temperature based on the September 2010 sampling event.

Dimensionless Henry's law constant at the system temperature: Enthalpy of vaporization at the system temperature:

where,
H'TS =  Henry's law constant at the system temperature (dimensionless) where,
∆Hv,TS = Enthalpy of vaporization at the system temperature (cal/mol) ∆Hv,TS  = Enthalpy of vaporization at the system temperature (cal/mol)
TS  = System temperature (°K) ∆Hv,b  = Enthalpy of vaporization at the normal boiling point (cal/mol)
TR = Henry's law constant reference temperature (°K) TS  = System temperature (°K)
HR = Henry's law constant at the reference temperature (atm-m3/mol) TC  = Critical temperature (°K)
Rc = Gas constant (= 1.9872 cal/mol - °K) TB  = Normal boiling point (°K)
R = Gas constant (= 8.205 x 10-5 atm-m3/mol-°K) n  = Constant (unitless) (The value of n is a function of the ratio of TB /TC.)
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SS TABLE 3.1

 Scenario Timeframe: Future

 Medium: Surface Soil

 Exposure Medium: Surface Soil

Exposure Point Chemical Units Arithmetic

of Mean

Potential

Concern Value Units Statistic Rationale

Surface Soil

Benzo(a)anthracene MG/KG 5.017 49.651 NP 1.7E+02 J 5.0E+01 MG/KG 99% KM 1

Benzo(a)pyrene MG/KG 5.367 52.763 NP 1.8E+02 J 5.3E+01 MG/KG 99% KM 1

Benzo(b)fluoranthene MG/KG 5.388 52.635 NP 1.8E+02 J 5.3E+01 MG/KG 99% KM 1

Benzo(k)fluoranthene MG/KG 4.556 44.108 NP 1.5E+02 J 4.4E+01 MG/KG 99% KM 1

Chrysene MG/KG 5.279 52.573 NP 1.8E+02 J 5.3E+01 MG/KG 99% KM 1

Dibenz(a,h)anthracene MG/KG 1.275 12.935 NP 4.4E+01 J 1.3E+01 MG/KG 99% KM 1

Dibenzofuran MG/KG 0.6511 3.859 NP 9.2E+00 J 3.9E+00 MG/KG 99% KM 1

Fluoranthene MG/KG 10.102 102.03 NP 3.5E+02 J 1.0E+02 MG/KG 99% KM 1

Indeno(1,2,3-cd)pyrene MG/KG 3.635 35.232 NP 1.2E+02 J 3.5E+01 MG/KG 99% KM 1

Naphthalene MG/KG 0.2189 0.5444 NP 6.1E+00 J 5.4E-01 MG/KG 95% KM-t 1,2

Pyrene MG/KG 8.19 81.765 NP 2.8E+02 J 8.2E+01 MG/KG 99% KM 1

Dieldrin MG/KG 0.004317 0.008147 NP 7.1E-02 J 8.1E-03 MG/KG 95% KM (BCA) 4

2,3,7,8-TCDD TEQ MG/KG 2.2824E-06 2.977E-06 G 6.1E-06 3.0E-06 MG/KG (App-G) 1, 3

Nitroglycerin MG/KG N/A N/A 1.9E+00 1.9E+00 MG/KG Max 6

Aluminum MG/KG 8692 9669 N 1.8E+04 9.7E+03 MG/KG 95% Stud-t 1,2,3

Arsenic MG/KG 8.897 27.43 NP 1.1E+02 2.7E+01 MG/KG 97.5% KM 4

Chromium MG/KG 14.24 15.63 N 2.8E+01 1.6E+01 MG/KG 95% Stud-t 1,2,3

Cobalt MG/KG 6.354 7.394 G 1.8E+01 J 7.4E+00 MG/KG App-G 1,3

Iron MG/KG 14398 16601 G 3.6E+04 1.7E+04 MG/KG App-G 1,3

Manganese MG/KG 196 245.5 G 5.2E+02 2.5E+02 MG/KG App-G 1,3

Mercury MG/KG 0.776 6.579 NP 2.2E+01 J 6.6E+00 MG/KG 99% KM 4

Vanadium MG/KG 33.76 39.04 NP 1.2E+02 3.9E+01 MG/KG 95% Stud-t 4

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Table 3.1

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

(Qualifier)

Maximum Exposure Point Concentration

Concentration

95% UCL

(Distribution)
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SS TABLE 3.1

 Scenario Timeframe: Future

 Medium: Surface Soil

 Exposure Medium: Surface Soil

Exposure Point Chemical Units Arithmetic

of Mean

Potential

Concern Value Units Statistic Rationale

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Table 3.1

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

(Qualifier)

Maximum Exposure Point Concentration

Concentration

95% UCL

(Distribution)

Notes:
ProUCL, Version 4.00.05 used to determine distribution of data and calculate 95% UCL, following recommendations
      in users guide (USEPA. May 2010. Prepared by Lockheed Martin Environmental Services).

Options:  Maximum Detected Value (Max); 95% Kaplan-Meier (t) UCL (95% KM-t); 95% Student's-T test UCL (95% Stud-t); 95% Approximate Gamma UCL (App-G); 

95% Kaplan-Meier (BCA) UCL (95% KM (BCA)); 97.5% Kaplan-Meier Chebyshev UCL (97.5% KM); 97.5% Kaplan-Meier Chebyshev UCL (97.5% KM);

99% Kaplan-Meier Chebyshev UCL (99% KM)

UCL Rationale:

(1)  Shapiro-Wilk W Test/Lilliefors test indicates data are log-normally distributed.

(2)  Shapiro-Wilk W Test/Lilliefors indicates data are normally distributed.

(3)  Test indicates data are gamma distributed.

(4) Distribution tests are inconclusive (data are not normal, log-normal, or gamma-distributed).

(5)  Maximum value used because calculated UCL exceeds maximum concentration.

(6) Maximum detected concentration used because constituent detected in only one sample.

(7) Maximum detected concentration used because less than 5 samples.

J - Estimated Value
mg/kg - milligrams per kilogram
N - Normal
G - Gamma
NP - Non-Parametric
NA = Not Applicable
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 Scenario Timeframe: Future

 Medium: Surface Soil

 Exposure Medium: Air

Exposure Point Chemical Units Arithmetic

of Mean

Potential

Concern Value Units Statistic Rationale

Naphthalene mg/m3 3.4E-06 8.5E-06 NP 9.5E-05 J 8.5E-06 mg/m3 95% KM-t 1,2

Chromium mg/m3 1.0E-08 1.1E-08 N 2.1E-08 1.1E-08 mg/m3 95% Stud-t 1,2,3

Notes:
ProUCL, Version 4.00.05 used to determine distribution of data and calculate 95% UCL, following recommendations
      in users guide (USEPA. May 2010. Prepared by Lockheed Martin Environmental Services).

Options:  95% Kaplan-Meier (t) UCL (95% KM-t); 95% Student's-T test UCL (95% Stud-t)

UCL Rationale:

(1)  Shapiro-Wilk W Test/Lilliefors test indicates data are log-normally distributed.

(2)  Shapiro-Wilk W Test/Lilliefors indicates data are normally distributed.

(3)  Test indicates data are gamma distributed.

(4) Distribution tests are inconclusive (data are not normal, log-normal, or gamma-distributed).

(5)  Maximum value used because calculated UCL exceeds maximum concentration.

(6) Maximum detected concentration used because constituent detected in only one sample.

(7) Maximum detected concentration used because less than 5 samples.

J - Estimated Value
mg/kg - milligrams per kilogram
N - Normal
G - Gamma
NP - Non-Parametric
NA = Not Applicable

Exposure Point Concentration

Concentration

Table 3.2

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Particulate and Volatile 
Emissions from 

Surface Soil

95% UCL

(Distribution)

(Qualifier)

Maximum
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 Scenario Timeframe: Future

 Medium: Ash

 Exposure Medium: Ash

Exposure Point Chemical Units Arithmetic

of Mean

Potential

Concern Value Units Statistic Rationale

Ash

Aluminum MG/KG 8.1E+03 9.8E+03 N 1.1E+04 9.8E+03 MG/KG 95% Stud-t 1,2,3

Arsenic MG/KG 6.3E+01 9.5E+01 N 1.2E+02 9.5E+01 MG/KG 95% Stud-t 1,2,3

Chromium MG/KG 2.0E+01 2.4E+01 N 2.9E+01 2.4E+01 MG/KG 95% Stud-t 1,2,3

Cobalt MG/KG 1.2E+01 1.6E+01 N 1.7E+01 1.6E+01 MG/KG 95% Stud-t 1,2,3

Iron MG/KG 3.8E+04 4.6E+04 N 5.1E+04 4.6E+04 MG/KG 95% Stud-t 1,2,3

Manganese MG/KG 2.4E+02 3.6E+02 N 4.6E+02 3.6E+02 MG/KG 95% Stud-t 1,2,3

Vanadium MG/KG 8.8E+01 1.2E+02 N 1.5E+02 1.2E+02 MG/KG 95% Stud-t 1,2,3

Notes:
ProUCL, Version 4.00.05 used to determine distribution of data and calculate 95% UCL, following recommendations
      in users guide (USEPA. May 2010. Prepared by Lockheed Martin Environmental Services).

Options:  95% Student's-T test UCL (95% Stud-t)

UCL Rationale:

(1)  Shapiro-Wilk W Test/Lilliefors test indicates data are log-normally distributed.

(2)  Shapiro-Wilk W Test/Lilliefors indicates data are normally distributed.

(3)  Test indicates data are gamma distributed.

(4) Distribution tests are inconclusive (data are not normal, log-normal, or gamma-distributed).

(5)  Maximum value used because calculated UCL exceeds maximum concentration.

(6) Maximum detected concentration used because constituent detected in only one sample.

(7) Maximum detected concentration used because less than 5 samples.

J - Estimated Value
mg/kg - milligrams per kilogram
N - Normal
G - Gamma
NP - Non-Parametric
NA = Not Applicable

Table 3.3

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

(Qualifier)

Maximum Exposure Point Concentration

Concentration

95% UCL

(Distribution)
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 Scenario Timeframe: Future

 Medium: Ash

 Exposure Medium: Ash

Exposure Point Chemical Units Arithmetic

of Mean

Potential

Concern Value Units Statistic Rationale

Ash

Chromium MG/KG 1.5E-08 1.8E-08 N 2.1E-08 1.8E-08 MG/KG 95% Stud-t 1,2,3

Notes:
ProUCL, Version 4.00.05 used to determine distribution of data and calculate 95% UCL, following recommendations
      in users guide (USEPA. May 2010. Prepared by Lockheed Martin Environmental Services).

Options:  95% Student's-T test UCL (95% Stud-t)

UCL Rationale:

(1)  Shapiro-Wilk W Test/Lilliefors test indicates data are log-normally distributed.

(2)  Shapiro-Wilk W Test/Lilliefors indicates data are normally distributed.

(3)  Test indicates data are gamma distributed.

(4) Distribution tests are inconclusive (data are not normal, log-normal, or gamma-distributed).

(5)  Maximum value used because calculated UCL exceeds maximum concentration.

(6) Maximum detected concentration used because constituent detected in only one sample.

(7) Maximum detected concentration used because less than 5 samples.

J - Estimated Value
mg/kg - milligrams per kilogram
N - Normal
G - Gamma
NP - Non-Parametric
NA = Not Applicable

(Distribution) Concentration

(Qualifier)

Table 3.4

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

95% UCL Maximum Exposure Point Concentration
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 Scenario Timeframe: Future

 Medium: Sediment

 Exposure Medium: Sediment

Exposure Point Chemical Units Arithmetic

of Mean

Potential

Concern Value Units Statistic Rationale

Sediment

Benzo(a)pyrene MG/KG 3.3E-01 4.4E-01 NP 7.7E-01 4.4E-01 MG/KG 95% KM-t 2,3

Dibenz(a,h)anthracene MG/KG 8.4E-02 1.2E-01 NP 2.1E-01 1.2E-01 MG/KG 95% KM-t 2,3

Arsenic MG/KG 6.0E+00 7.6E+00 NP 1.4E+01 7.6E+00 MG/KG 95% KM-t 1,2,3

Chromium MG/KG 1.3E+01 1.7E+01 N 3.0E+01 1.7E+01 MG/KG 95% Stud-t 1,2,3

Cobalt MG/KG 1.4E+01 1.9E+01 G 4.1E+01 1.9E+01 MG/KG App-G 1,3

Notes:
ProUCL, Version 4.00.05 used to determine distribution of data and calculate 95% UCL, following recommendations
      in users guide (USEPA. May 2010. Prepared by Lockheed Martin Environmental Services).

Options:  Maximum Detected Value (Max); 95% Kaplan-Meier (t) UCL (95% KM-t); 95% Student's-T test UCL (95% Stud-t); 95% Approximate Gamma UCL (App-G); 

95% Kaplan-Meier (BCA) UCL (95% KM (BCA)); 97.5% Kaplan-Meier Chebyshev UCL (97.5% KM); 97.5% Kaplan-Meier Chebyshev UCL (97.5% KM); 

99% Kaplan-Meier Chebyshev UCL (99% KM)

UCL Rationale:

(1)  Shapiro-Wilk W Test/Lilliefors test indicates data are log-normally distributed.

(2)  Shapiro-Wilk W Test/Lilliefors indicates data are normally distributed.

(3)  Test indicates data are gamma distributed.

(4) Distribution tests are inconclusive (data are not normal, log-normal, or gamma-distributed).

(5)  Maximum value used because calculated UCL exceeds maximum concentration.

(6) Maximum detected concentration used because constituent detected in only one sample.

(7) Maximum detected concentration used because less than 5 samples.

Table 3.5

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

(Qualifier)

Maximum Exposure Point Concentration

Concentration

95% UCL

(Distribution)
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SD TABLE 3.5

 Scenario Timeframe: Future

 Medium: Sediment

 Exposure Medium: Sediment

Exposure Point Chemical Units Arithmetic

of Mean

Potential

Concern Value Units Statistic Rationale

Table 3.5

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

(Qualifier)

Maximum Exposure Point Concentration

Concentration

95% UCL

(Distribution)

J - Estimated Value
mg/kg - milligrams per kilogram
N - Normal
G - Gamma
NP - Non-Parametric
NA = Not Applicable
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 Scenario Timeframe: Future

 Medium: Soil*

 Exposure Medium: Soil*

Exposure Point Chemical Units Arithmetic

of Mean

Potential

Concern Value Units Statistic Rationale

Soil*

Benzo(a)anthracene MG/KG 3.359 15.461 NP 1.7E+02 J 1.5E+01 MG/KG 97.5% KM 4

Benzo(a)pyrene MG/KG 3.566 16.394 NP 1.8E+02 J 1.6E+01 MG/KG 97.5% KM 1

Benzo(b)fluoranthene MG/KG 3.585 16.4 NP 1.8E+02 J 1.6E+01 MG/KG 97.5% KM 1

Benzo(k)fluoranthene MG/KG 3.038 13.747 NP 1.5E+02 J 1.4E+01 MG/KG 97.5% KM 4

Chrysene MG/KG 3.526 16.346 NP 1.8E+02 J 1.6E+01 MG/KG 97.5% KM 1

Dibenz(a,h)anthracene MG/KG 0.8334 3.972 NP 4.4E+01 J 4.0E+00 MG/KG 97.5% KM 4

Dibenzofuran MG/KG 0.3343 0.7038 NP 9.2E+00 J 7.0E-01 MG/KG 95% KM (BCA) 4

Fluoranthene MG/KG 6.724 31.634 NP 3.5E+02 J 3.2E+01 MG/KG 97.5% KM 1

Indeno(1,2,3-cd)pyrene MG/KG 2.43 10.997 NP 1.2E+02 J 1.1E+01 MG/KG 97.5% KM 1

Naphthalene MG/KG 0.1849 0.3053 NP 6.1E+00 J 3.1E-01 MG/KG 95% KM-t 1,3

Pyrene MG/KG 5.504 25.453 NP 2.8E+02 J 2.5E+01 MG/KG 97.5% KM 1

4,4'-DDD MG/KG 1.364 7.32 NP 8.3E+01 7.3E+00 MG/KG 97.5% KM 4

Dieldrin MG/KG 0.003571 0.005274 NP 7.1E-02 J 5.3E-03 MG/KG 95% KM (BCA) 4

Heptachlor epoxide MG/KG 0.004202 0.01964 NP 2.1E-01 J 2.0E-02 MG/KG 97.5% KM 4

2,3,7,8-TCDD TEQ MG/KG 1.956E-06 2.5681E-06 G 6.1E-06 2.6E-06 MG/KG App-G 1, 3

Nitroglycerin MG/KG 1949.6774 N/A 1.9E+00 1.9E+00 MG/KG Max 6

Aluminum MG/KG 9641 10193 NP 1.8E+04 1.0E+04 MG/KG 95% Stud-t 1

Arsenic MG/KG 7.827 10.36 NP 1.1E+02 1.0E+01 MG/KG 95% KM (BCA) 4

Chromium MG/KG 16.16 17.24 NP 5.6E+01 J 1.7E+01 MG/KG 95% Stud-t 4

Cobalt MG/KG 7.291 8.834 NP 1.8E+01 J 8.8E+00 MG/KG 95%-Cheb-m 4

Iron MG/KG 17504 21590 NP 7.3E+04 J 2.2E+04 MG/KG 95%-Cheb-m 4

Lead MG/KG 63.05 135.6 NP 1.4E+03 J 1.4E+02 MG/KG 95%-Cheb-m 4

Manganese MG/KG 158 191.6 NP 5.2E+02 1.9E+02 MG/KG 95%-H 1

Mercury MG/KG 0.492 2.064 NP 2.2E+01 J 2.1E+00 MG/KG 97.5% KM 4

Vanadium MG/KG 35.656452 39.88 NP 1.7E+02 J 4.0E+01 MG/KG 95% Stud-t 4

Table 3.6

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

(Qualifier)

Maximum Exposure Point Concentration

Concentration

95% UCL

(Distribution)
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SO TABLE 3.6

 Scenario Timeframe: Future

 Medium: Soil*

 Exposure Medium: Soil*

Exposure Point Chemical Units Arithmetic

of Mean

Potential

Concern Value Units Statistic Rationale

Table 3.6

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

(Qualifier)

Maximum Exposure Point Concentration

Concentration

95% UCL

(Distribution)

Notes:
ProUCL, Version 4.00.05 used to determine distribution of data and calculate 95% UCL, following recommendations
      in users guide (USEPA. May 2010. Prepared by Lockheed Martin Environmental Services).

Options:  Maximum Detected Value (Max); 95% Kaplan-Meier (t) UCL (95% KM-t); 95% Student's-T test UCL (95% Stud-t); 95% Approximate Gamma UCL (App-G); 

95% Kaplan-Meier (BCA) UCL (95% KM (BCA); 97.5% Kaplan-Meier Chebyshev UCL (97.5% KM); 95% Chebyshev (Mean, Sd) UCL (95% Cheb-m); 95% H-UCL (95%-H)

UCL Rationale:

(1)  Shapiro-Wilk W Test/Lilliefors test indicates data are log-normally distributed.

(2)  Shapiro-Wilk W Test/Lilliefors indicates data are normally distributed.

(3)  Test indicates data are gamma distributed.

(4) Distribution tests are inconclusive (data are not normal, log-normal, or gamma-distributed).

(5)  Maximum value used because calculated UCL exceeds maximum concentration.

(6) Maximum detected concentration used because constituent detected in only one sample.

(7) Maximum detected concentration used because less than 5 samples.

J - Estimated Value
mg/kg - milligrams per kilogram
N - Normal
G - Gamma
NP - Non-Parametric
NA = Not Applicable
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 Scenario Timeframe: Future

 Medium: Soil*

 Exposure Medium: Air

Exposure Point Chemical Units Arithmetic

of Mean

Potential

Concern Value Units Statistic Rationale

Air

Naphthalene mg/m3
2.9E-03 4.8E-03 NP 9.5E-05 J 9.5E-05 mg/m3

95% KM-t 1,3

Chromium mg/m3
1.2E-08 1.3E-08 NP 4.1E-08 J 1.2E-08 mg/m3

95% Stud-t 4

Table 3.7

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

(Qualifier)

Maximum Exposure Point Concentration

Concentration

95% UCL

(Distribution)
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Notes:
ProUCL, Version 4.00.05 used to determine distribution of data and calculate 95% UCL, following recommendations
      in users guide (USEPA. May 2010. Prepared by Lockheed Martin Environmental Services).

Options:   95% Kaplan-Meier (t) UCL (95% KM-t); 95% Student's-T test UCL (95% Stud-t)

UCL Rationale:

(1)  Shapiro-Wilk W Test/Lilliefors test indicates data are log-normally distributed.

(2)  Shapiro-Wilk W Test/Lilliefors indicates data are normally distributed.

(3)  Test indicates data are gamma distributed.

(4) Distribution tests are inconclusive (data are not normal, log-normal, or gamma-distributed).

(5)  Maximum value used because calculated UCL exceeds maximum concentration.

(6) Maximum detected concentration used because constituent detected in only one sample.

(7) Maximum detected concentration used because less than 5 samples.

J - Estimated Value
mg/kg - milligrams per kilogram
N - Normal
G - Gamma
NP - Non-Parametric
NA = Not Applicable
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 Scenario Timeframe: Future

 Medium: Groundwater

 Exposure Medium: Groundwater

Exposure Point Chemical Units Arithmetic

of Mean

Potential

Concern Value Units Statistic Rationale

Shallow Groundwater-

Tap Water Naphthalene UG/L N/A N/A 1.7E+00 1.7E+00 UG/L Max 7

Heptachlor UG/L N/A N/A 2.1E-02 J 2.1E-02 UG/L Max 7

Arsenic UG/L N/A N/A 1.3E+01 1.3E+01 UG/L Max 7

Cobalt UG/L N/A N/A 4.6E+01 4.6E+01 UG/L Max 7

Iron UG/L N/A N/A 2.1E+04 2.1E+04 UG/L Max 7

Manganese UG/L N/A N/A 8.8E+02 8.8E+02 UG/L Max 7

Notes:

ProUCL, Version 4.00.05 used to determine distribution of data and calculate 95% UCL, following recommendations

      in users guide (USEPA. May 2010. Prepared by Lockheed Martin Environmental Services).

Options:  Maximum Detected Value (Max)

UCL Rationale:

(1)  Shapiro-Wilk W Test/Lilliefors test indicates data are log-normally distributed.

(2)  Shapiro-Wilk W Test/Lilliefors indicates data are normally distributed.

(3)  Test indicates data are gamma distributed.

(4) Distribution tests are inconclusive (data are not normal, log-normal, or gamma-distributed).

(5)  Maximum value used because calculated UCL exceeds maximum concentration.

(6) Maximum detected concentration used because constituent detected in only one sample.

(7) Maximum detected concentration used because too few samples (i.e., <5 samples).

Table 3.8

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

(Qualifier)

Maximum Exposure Point Concentration

Concentration

95% UCL

(Distribution)
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GW TABLE 3.8

 Scenario Timeframe: Future

 Medium: Groundwater

 Exposure Medium: Groundwater

Exposure Point Chemical Units Arithmetic

of Mean

Potential

Concern Value Units Statistic Rationale

Table 3.8

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

(Qualifier)

Maximum Exposure Point Concentration

Concentration

95% UCL

(Distribution)

J - Estimated Value

ug/L - micrograms per liter

NA - Not Applicable
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 Scenario Timeframe: Future

 Medium: Groundwater

 Exposure Medium: Air

Exposure Point Chemical Units Arithmetic

of Mean

Potential

Concern Value Units Statistic Rationale

Shallow Groundwater-

Water Vapors at Naphthalene UG/L 5.0E-01 N/A 1.7E+00 1.7E+00 UG/L Max 7

Showerhead

and in Excavation Pit

Notes:

ProUCL, Version 4.00.05 used to determine distribution of data and calculate 95% UCL, following recommendations

      in users guide (USEPA. May 2010. Prepared by Lockheed Martin Environmental Services).

Options:  Maximum Detected Value (Max)

UCL Rationale:

(1)  Shapiro-Wilk W Test/Lilliefors test indicates data are log-normally distributed.

(2)  Shapiro-Wilk W Test/Lilliefors indicates data are normally distributed.

(3)  Test indicates data are gamma distributed.

(4) Distribution tests are inconclusive (data are not normal, log-normal, or gamma-distributed).

(5)  Maximum value used because calculated UCL exceeds maximum concentration.

(6) Maximum detected concentration used because constituent detected in only one sample.

(7) Maximum detected concentration used because too few distinct results.

J - Estimated Value

(Distribution) Concentration

(Qualifier)

Table 3.9

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

95% UCL Maximum Exposure Point Concentration
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GW air TABLE 3.9

 Scenario Timeframe: Future

 Medium: Groundwater

 Exposure Medium: Air

Exposure Point Chemical Units Arithmetic

of Mean

Potential

Concern Value Units Statistic Rationale

(Distribution) Concentration

(Qualifier)

Table 3.9

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

95% UCL Maximum Exposure Point Concentration

ug/L - micrograms per liter

G - Gamma

N - Normal

NP - Non-Parametric

NA - Not Applicable

K - Biased High
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TABLE 4.1.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Current/Future

Medium:   Surface Soil

Exposure Medium: Surface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Trespasser/Visitor Adult Surface Soil CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-S Ingestion Rate of Soil 100 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 24 years EPA, 1991

CF1 Conversion Factor 1 0.000001 kg/mg - -

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Adolescent Surface Soil CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-S Ingestion Rate of Soil 100 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 9 years (2)

CF1 Conversion Factor 1 0.000001 kg/mg - -

BW Body Weight 51 kg EPA, 1997, (3)

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989
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TABLE 4.1.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Current/Future

Medium:   Surface Soil

Exposure Medium: Surface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Trespasser/Visitor Adult Surface Soil CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 5,700 cm2
EPA, 2004 CS x SA x SSAF x DABS x CF1  x EF x 

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2-day EPA, 2004  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical specific -- EPA, 2004

CF1 Conversion Factor 1 0.000001 kg/mg - -

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 24 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Adolescent Surface Soil CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 3,900 cm2
EPA, 2004, (4) CS x SA x SSAF x DABS x CF1  x EF x 

SSAF Soil to Skin Adherence Factor 0.3 mg/cm2-day EPA, 2004, (5)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical specific -- EPA, 2004

CF1 Conversion Factor 1 0.000001 kg/mg - -

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 9 years (2)

BW Body Weight 51 kg EPA, 1997,(3)

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989
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TABLE 4.1.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Current/Future

Medium:   Surface Soil

Exposure Medium: Surface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Notes:

(1)   Professional Judgement assuming 2 day per week for 26 weeks per year.

(2)  Professional Judgement assuming adolescents from 9 to 18 years of age.

(3)  Body weight is average value for the 9 year old and 18 year old male body weight.

(4)  Surface area includes face, forearms, hands, and lower legs for children 9-18 year old.

(5)  Soil to skin adherence factor is based on 95th percentile adherence factor for soccer players #1 (age 13-15 years). 

Sources:

  EPA, 1989:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual, Part A.  OERR.  EPA/540/1-89/002.

  EPA, 1991:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA, 1997:  Exposure Factors Handbook. EPA/600/P-95/002Fa.

  EPA, 2004 . Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment (Final). EPA/540/R/99/005. July 2004.
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TABLE 4.2.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Current/Future

Medium:   Surface Soil

Exposure Medium: Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Trespasser/Visitor Adult Emissions from Surface Soil CS Chemical Concentration in Soil See Table 3.2.RME mg/kg See Table 3.2.RME Exposure Concentration (EC) (mg/m3) =

CA Chemical Concentration in Air calc mg/m3 CA x ET x EF x ED x CF x 1/AT

PEF Particulate Emissions Factor 1.36E+09 m3/kg EPA, 2002

VF Volatilization Factor for volatile constituents calc m3/kg EPA, 2002 CA (mg/m3) = CS (1/PEF + 1/VF)

ET Exposure Time 4 hr/day (1)

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 24 years EPA, 1991

CF Conversion Factor 1 1/24 day/hr - -

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Adolescent Emissions from Surface Soil CS Chemical Concentration in Soil See Table 3.2.RME mg/kg See Table 3.2.RME Exposure Concentration (EC) (mg/m3) =

CA Chemical Concentration in Air calc mg/m3 CA x ET x EF x ED x CF x 1/AT

PEF Particulate Emissions Factor 1.36E+09 m3/kg EPA, 2002

VF Volatilization Factor for volatile constituents calc m3/kg EPA, 2002 CA (mg/m3) = CS (1/PEF + 1/VF)

ET Exposure Time 4 hr/day (1)

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 9 years (2)

CF Conversion Factor 1 1/24 day/hr - -

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989

Notes:

(1)   Professional Judgement assuming 2 day per week for 26 weeks per year, and 4 hours per day.

(2)  Professional Judgement assuming adolescents from 9 to 18 years of age.

Sources:

  EPA, 1989:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual, Part A.  OERR.  EPA/540/1-89/002.

  EPA, 1991:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

Generated By: T. Carleton/DAY

Checked By:
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TABLE 4.3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Current/Future

Medium:   Ash

Exposure Medium: Ash

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Trespasser/Visitor Adult Ash CS Chemical Concentration in Soil See Table 3.3.RME mg/kg See Table 3.3.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-S Ingestion Rate of Soil 100 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 24 years EPA, 1991

CF1 Conversion Factor 1 0.000001 kg/mg - -

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Adolescent Ash CS Chemical Concentration in Soil See Table 3.3.RME mg/kg See Table 3.3.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-S Ingestion Rate of Soil 100 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 9 years (2)

CF1 Conversion Factor 1 0.000001 kg/mg - -

BW Body Weight 51 kg EPA, 1997, (3)

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989
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TABLE 4.3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Current/Future

Medium:   Ash

Exposure Medium: Ash

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Trespasser/Visitor Adult Ash CS Chemical Concentration in Soil See Table 3.3.RME mg/kg See Table 3.3.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 5,700 cm2
EPA, 2004 CS x SA x SSAF x DABS x CF1  x EF x 

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2-day EPA, 2004  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical specific -- EPA, 2004

CF1 Conversion Factor 1 0.000001 kg/mg - -

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 24 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Adolescent Ash CS Chemical Concentration in Soil See Table 3.3.RME mg/kg See Table 3.3.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 3,900 cm2
EPA, 2004, (4) CS x SA x SSAF x DABS x CF1  x EF x 

SSAF Soil to Skin Adherence Factor 0.3 mg/cm2-day EPA, 2004, (5)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical specific -- EPA, 2004

CF1 Conversion Factor 1 0.000001 kg/mg - -

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 9 years (2)

BW Body Weight 51 kg EPA, 1997,(3)

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989
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TABLE 4.3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Current/Future

Medium:   Ash

Exposure Medium: Ash

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Notes:

(1)   Professional Judgement assuming 2 day per week for 26 weeks per year.

(2)  Professional Judgement assuming adolescents from 9 to 18 years of age.

(3)  Body weight is average value for the 9 year old and 18 year old male body weight.

(4)  Surface area includes face, forearms, hands, and lower legs for children 9-18 year old.

(5)  Soil to skin adherence factor is based on 95th percentile adherence factor for soccer players #1 (age 13-15 years). 

Sources:

  EPA, 1989:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual, Part A.  OERR.  EPA/540/1-89/002.

  EPA, 1991:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA, 1997:  Exposure Factors Handbook. EPA/600/P-95/002Fa.

  EPA, 2004 . Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment (Final). EPA/540/R/99/005. July 2004.
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TABLE 4.4.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Current/Future

Medium:   Ash

Exposure Medium: Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Trespasser/Visitor Adult Emissions from Ash CS Chemical Concentration in Soil See Table 3.4.RME mg/kg See Table 3.4.RME Exposure Concentration (EC) (mg/m3) =

CA Chemical Concentration in Air calc mg/m3 CA x ET x EF x ED x CF x 1/AT

PEF Particulate Emissions Factor 1.36E+09 m3/kg EPA, 2002

VF Volatilization Factor for volatile constituents calc m3/kg EPA, 2002 CA (mg/m3) = CS (1/PEF + 1/VF)

ET Exposure Time 4 hr/day (1)

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 24 years EPA, 1991

CF Conversion Factor 1 1/24 day/hr - -

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Adolescent Emissions from Ash CS Chemical Concentration in Soil See Table 3.4.RME mg/kg See Table 3.4.RME Exposure Concentration (EC) (mg/m3) =

CA Chemical Concentration in Air calc mg/m3 CA x ET x EF x ED x CF x 1/AT

PEF Particulate Emissions Factor 1.36E+09 m3/kg EPA, 2002

VF Volatilization Factor for volatile constituents calc m3/kg EPA, 2002 CA (mg/m3) = CS (1/PEF + 1/VF)

ET Exposure Time 4 hr/day (1)

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 9 years (2)

CF Conversion Factor 1 1/24 day/hr - -

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989

Notes:

(1)   Professional Judgement assuming 2 day per week for 26 weeks per year, and 4 hours per day.

(2)  Professional Judgement assuming adolescents from 9 to 18 years of age.

Sources:

  EPA, 1989:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual, Part A.  OERR.  EPA/540/1-89/002.

  EPA, 1991:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

Generated By: T. Carleton/DAY

Checked By:
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TABLE 4.5.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Current/Future 

Medium:   Sediment

Exposure Medium: Sediment

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Trespasser/Visitor Adult Sediment CSed Chemical Concentration in Sediment See Table 3.5.RME mg/kg See Table 3.5.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-Sed Ingestion Rate of Sediment 50 mg/day EPA, 1991 (1) CSed x IR-Sed x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 52 days/year Prof Judgment (2)

ED Exposure Duration 24 years EPA, 1991

CF1 Conversion Factor 1 0.000001 kg/mg - -

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Adolescent Sediment CSed Chemical Concentration in Sediment See Table 3.5.RME mg/kg See Table 3.5.RME CDI (mg/kg-day) =

IR-Sed Ingestion Rate of Sediment 50 mg/day EPA, 1991 (1) CSed x IR-Sed x EF x ED x CF3 x 1/BW x 1/AT

EF Exposure Frequency 52 days/year Prof Judgment (2)

ED Exposure Duration 9 years (3)

CF3 Conversion Factor  3 0.000001 kg/mg - -

BW Body Weight 51 kg EPA, 1997, (4)

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989
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TABLE 4.5.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Current/Future 

Medium:   Sediment

Exposure Medium: Sediment

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Trespasser/Visitor Adult Sediment CSed Chemical Concentration in Sediment See Table 3.5.RME mg/kg See Table 3.5.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 5,700 cm2
EPA, 2004, (5) CSed x SA x SSAF x DABS x CF1 x EF x 

SSAF Soil to Skin Adherence Factor 0.3 mg/cm2-day EPA, 2004, (6)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical specific -- EPA, 2004

CF1 Conversion Factor 1 0.000001 kg/mg - -

EF Exposure Frequency 52 days/year (2)

ED Exposure Duration 24 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Adolescent Sediment CSed Chemical Concentration in Sediment See Table 3.5.RME mg/kg See Table 3.5.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 4,800 cm2
EPA, 2004, (5) CSed x SA x SSAF x DABS x CF3 x EF x 

SSAF Soil to Skin Adherence Factor 0.3 mg/cm2-day EPA, 2004, (6)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids chem specific -- EPA, 2004

CF3 Conversion Factor 3 0.000001 kg/mg - -

EF Exposure Frequency 52 days/year (2)

ED Exposure Duration 9 years (3)

BW Body Weight 51 kg EPA, 1997, (4)

AT-C Averaging Time (Cancer) 25550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 3285 days EPA, 1989

(1)  Professional Judgement assuming 1/2 the default value for the residential and construction worker soil scenarios.

(2)  Professional Judgment assuming 1 day per week for 52 weeks per year

(3) Professional Judgement assuming adolescents from 9 to 18 years of age.

(4)  Body weight is average of the mean values for boys and girls for the ages 9 through 18.

(5) The skin surface area includes face, hands, forearms, lower legs, and feet.

(6)  RME SSAF is geometric mean soil adherence factor for reed gatherers.

Sources:

  EPA, 1989:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual, Part A.  OERR.  EPA/540/1-89/002.

  EPA, 1991:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA, 1997:  Exposure Factors Handbook. EPA/600/P-95/002Fa.

  EPA, 2004 . Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment (Final). EPA/540/R/99/005. July 2004.
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TABLE 4.6.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Future 

Medium:   Soil*

Exposure Medium: Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Resident Adult Soil* CS Chemical Concentration in Soil See Table 3.6.RME mg/kg See Table 3.6.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-S Ingestion Rate of Soil 100 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 24 years EPA, 1991

CF1 Conversion Factor 1 0.000001 kg/mg - -

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Child Soil* CS Chemical Concentration in Soil See Table 3.6.RME mg/kg See Table 3.6.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-S Ingestion Rate of Soil 200 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 6 years EPA, 1991

CF1 Conversion Factor 1 0.000001 kg/mg - -

BW Body Weight 15 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

Child/Adult Soil* CS Chemical Concentration in Soil See Table 3.6.RME mg/kg See Table 3.6.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-S-A Ingestion Rate of Soil, Adult 100 mg/day EPA, 1991 CS x IR-S-Adj x EF x CF1 x 1/AT

IR-S-C Ingestion Rate of Soil, Child 200 mg/day EPA, 1991

IR-S-Adj Ingestion Rate of Soil, Age-adjusted 114.29 mg-year/kg-day Calculated IR-S-Adj (mg-year/kd-day) = 

EF Exposure Frequency 350 days/year EPA, 1991 (ED-C x IR-S-C / BW-C)  +  (ED-A x IR-S-A / BW-A)

ED-A Exposure Duration, Adult 24 years EPA, 1991

ED-C Exposure Duration, Child 6 years EPA, 1991

CF1 Conversion Factor 1 0.000001 kg/mg - -

BW-A Body Weight , Adult 70 kg EPA, 1991

BW-C Body Weight, Child 15 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Construction Worker Adult Soil* CS Chemical Concentration in Soil See Table 3.6.RME mg/kg See Table 3.6.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-S Ingestion Rate of Soil 480 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 125 days/year (1)

ED Exposure Duration 1 years EPA, 1991

CF1 Conversion Factor 1 0.000001 kg/mg - -

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days EPA, 1989
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TABLE 4.6.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Future 

Medium:   Soil*

Exposure Medium: Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Industrial Worker Adult Soil* CS Chemical Concentration in Soil See Table 3.6.RME mg/kg See Table 3.6.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-S Ingestion Rate of Soil 100 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 250 days/year EPA, 1991

ED Exposure Duration 25 years EPA, 1991

CF1 Conversion Factor  1 0.000001 kg/mg - -

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 9,125 days EPA, 1989

Trespasser/Visitor Adult Soil* CS Chemical Concentration in Soil See Table 3.6.RME mg/kg See Table 3.6.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-S Ingestion Rate of Soil 100 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 52 days/year (5)

ED Exposure Duration 24 years EPA, 1991

CF1 Conversion Factor 1 0.000001 kg/mg - -

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Adolescent Soil* CS Chemical Concentration in Soil See Table 3.6.RME mg/kg See Table 3.6.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-S Ingestion Rate of Soil 100 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 52 days/year (5)

ED Exposure Duration 9 years (6)

CF1 Conversion Factor 1 0.000001 kg/mg - -

BW Body Weight 51 kg EPA, 1997, (7)

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989
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TABLE 4.6.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Future 

Medium:   Soil*

Exposure Medium: Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Resident Adult Soil* CS Chemical Concentration in Soil See Table 3.6.RME mg/kg See Table 3.6.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 5,700 cm2
EPA, 2004 CS x SA x SSAF x DABS x CF1  x EF x 

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2-day EPA, 2004  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical specific -- EPA, 1995; EPA, 2004

CF1 Conversion Factor 1 0.000001 kg/mg - -

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 24 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Resident Child Soil* CS Chemical Concentration in Soil See Table 3.6.RME mg/kg See Table 3.6.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 2,800 cm2
EPA, 2004 CS x SA x SSAF x DABS x CF1  x EF x 

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2-day EPA, 2004  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical specific -- EPA, 2004

CF1 Conversion Factor 1 0.000001 kg/mg - -

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 6 years EPA, 1991

BW Body Weight 15 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

Resident Child/Adult Soil* CS Chemical Concentration in Soil See Table 3.6.RME mg/kg See Table 3.6.RME CDI (mg/kg-day) =

SA-A Skin Surface Area Available for Contact, Adult 5,700 cm2
EPA, 2004 CS x DA-Adj x DABS x CF1  x EF x 1/AT

SA-C Skin Surface Area Available for Contact, Child 2,800 cm2
EPA, 2004

SSAF-A Soil to Skin Adherence Factor, Adult 0.07 mg/cm2-day EPA, 2004 DA-Adj (mg-year/kg-day) = 

SSAF-C Soil to Skin Adherence Factor, Child 0.2 mg/cm2-day EPA, 2004

DA-Adj Dermal Absorption, Age-adjusted 361 mg-year/kg-day Calculated (ED-C x SA-C x SSAF-C / BW-C) + (ED-A x SA-A x SSAF-A / BW-A)

DABS Dermal Absorption Factor Solids Chemical specific -- EPA, 1995; EPA, 2004   

CF1 Conversion Factor 1 0.000001 kg/mg - -

EF Exposure Frequency 350 days/year EPA, 1991

ED-A Exposure Duration, Adult 24 years EPA, 1991

ED-C Exposure Duration, Child 6 years EPA, 1991

BW-A Body Weight , Adult 70 kg EPA, 1991

BW-C Body Weight, Child 15 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
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TABLE 4.6.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Future 

Medium:   Soil*

Exposure Medium: Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Construction Worker Adult Soil* CS Chemical Concentration in Soil See Table 3.6.RME mg/kg See Table 3.6.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 3,300 cm2
EPA, 2004, (3) CS x SA x SSAF x DABS x CF1  x EF x 

SSAF Soil to Skin Adherence Factor 0.3 mg/cm2-day EPA, 2004, (4)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids chem specific -- EPA, 2004

CF1 Conversion Factor 1 0.000001 kg/mg - -

EF Exposure Frequency 125 days/year (1)

ED Exposure Duration 1 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days EPA, 1989

Industrial Worker Adult Soil* CS Chemical Concentration in Soil See Table 3.6.RME mg/kg See Table 3.6.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 3,300 cm2
EPA, 2004 CS x SA x SSAF x DABS x CF1  x EF x 

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2-day EPA, 2004  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids chem specific -- EPA, 2004

CF1 Conversion Factor  1 0.000001 kg/mg - -

EF Exposure Frequency 250 days/year EPA, 1991

ED Exposure Duration 25 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 9,125 days EPA, 1989
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TABLE 4.6.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Future 

Medium:   Soil*

Exposure Medium: Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Trespasser/Visitor Adult Soil* CS Chemical Concentration in Soil See Table 3.6.RME mg/kg See Table 3.6.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 5,700 cm2
EPA, 2004 CS x SA x SSAF x DABS x CF1  x EF x 

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2-day EPA, 2004  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical specific -- EPA, 2004

CF1 Conversion Factor 1 0.000001 kg/mg - -

EF Exposure Frequency 52 days/year (5)

ED Exposure Duration 24 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Adolescent Soil* CS Chemical Concentration in Soil See Table 3.6.RME mg/kg See Table 3.6.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 3,900 cm2
EPA, 2004, (8) CS x SA x SSAF x DABS x CF1  x EF x 

SSAF Soil to Skin Adherence Factor 0.3 mg/cm2-day EPA, 2004, (9)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical specific -- EPA, 2004

CF1 Conversion Factor 1 0.000001 kg/mg - -

EF Exposure Frequency 52 days/year (5)

ED Exposure Duration 9 years (6)

BW Body Weight 51 kg EPA, 1997, (7)

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989

Notes:

* Surface soil & subsurface soil combined

(1)  Assumed duration of construction project is 1/2 of a working year.

(2)  Professional Judgement assuming 1 day per week for one-half the year (i.e., 26 weeks).

(3)  Surface area for commercial/industrial worker.

(4)  Soil to skin adherence factor is based on 95th percentile adherence factor for construction workers.

(5)   Professional Judgement assuming 2 day per week for 26 weeks per year.

(6)  Professional Judgement assuming adolescents from 9 to 18 years of age.

(7)  Body weight is average value for the 9 year old and 18 year old male body weight.

(8)  Surface area includes face, forearms, hands, and lower legs for children 9-18 year old.

(9)  Soil to skin adherence factor is based on 95th percentile adherence factor for soccer players #1 (age 13-15 years). 

Sources:

  EPA, 1989:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual, Part A.  OERR.  EPA/540/1-89/002.

  EPA, 1991:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA, 1995:  Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.

  EPA, 1997:  Exposure Factors Handbook. EPA/600/P-95/002Fa.

  EPA, 2004 . Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment (Final). EPA/540/R/99/005. July 2004.
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TABLE 4.67RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Future 

Medium:   Soil*

Exposure Medium: Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Resident Adult Emissions from Soil* CS Chemical Concentration in Soil See Table 3.7.RME mg/kg See Table 3.7.RME Exposure Concentration (EC) (mg/m3) =

CA Chemical Concentration in Air calc mg/m3 CA x ET x EF x ED x CF x 1/AT

PEF Particulate Emissions Factor 1.32E+09 m3/kg EPA, 2002

VF Volatilization Factor for volatile constituents calc m3/kg EPA, 2002 CA (mg/m3) = CS (1/PEF + 1/VF)

EF Exposure Frequency 350 days/year EPA, 1991

ET Exposure Time 24 hour/day --

ED Exposure Duration 24 years EPA, 1991

CF Conversion Factor 1 1/24 day/hr - -

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Child Emissions from Soil* CS Chemical Concentration in Soil See Table 3.7.RME mg/kg See Table 3.7.RME Exposure Concentration (EC) (mg/m3) =

CA Chemical Concentration in Air calc mg/m3 CA x ET x EF x ED x CF x 1/AT

PEF Particulate Emissions Factor 1.32E+09 m3/kg EPA, 1996

VF Volatilization Factor for volatile constituents calc m3/kg EPA, 1996 CA (mg/m3) = CS (1/PEF + 1/VF)

ET Exposure Time 24 hour/day --

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 6 years EPA, 1991

CF Conversion Factor 1 1/24 day/hr - -

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

Child/Adult Emissions from Soil* CS Chemical Concentration in Soil See Table 3.7.RME mg/kg See Table 3.7.RME Exposure Concentration (EC) (mg/m3) =

CA Chemical Concentration in Air calc mg/m3
- - CA x ET x EF x ED x CF x 1/AT

PEF Particulate Emissions Factor 1.32E+09 m3/kg EPA, 1996

VF Volatilization Factor for volatile constituents calc m3/kg EPA, 1996 CA (mg/m3) = CS (1/PEF + 1/VF)

EF Exposure Frequency 350 days/year EPA, 1991

ET Exposure Time 24 hr/day EPA, 1991

ED Exposure Duration 30 years EPA, 2002

CF Conversion Factor 1 1/24 day/hr - -

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
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TABLE 4.67RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Future 

Medium:   Soil*

Exposure Medium: Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Construction Worker Adult Emissions from Soil* CS Chemical Concentration in Soil See Table 3.7.RME mg/kg See Table 3.7.RME Exposure Concentration (EC) (mg/m3) =

CA Chemical Concentration in Air calc mg/m3
- - CA x ET x EF x ED x CF x 1/AT

PEF Particulate Emissions Factor 1.32E+09 m3/kg EPA, 1996

VF Volatilization Factor for volatile constituents calc m3/kg EPA, 1996 CA (mg/m3) = CS (1/PEF + 1/VF)

ET Exposure Time 8 hr/day (1)

EF Exposure Frequency 125 days/year (1)

ED Exposure Duration 1 years EPA, 1991

CF Conversion Factor 1 1/24 day/hr - -

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days EPA, 1989

Industrial Worker Adult Emissions from Soil* CS Chemical Concentration in Soil See Table 3.7.RME mg/kg See Table 3.7.RME Exposure Concentration (EC) (mg/m3) =

CA Chemical Concentration in Air calc mg/m3
- - CA x ET x EF x ED x CF x 1/AT

PEF Particulate Emissions Factor 1.32E+09 m3/kg EPA, 1996

VF Volatilization Factor for volatile constituents calc m3/kg EPA, 1996 CA (mg/m3) = CS (1/PEF + 1/VF)

ET Exposure Time 8 hr/day (2)

EF Exposure Frequency 250 days/year EPA, 1991

ED Exposure Duration 25 years EPA, 1991

CF Conversion Factor 1 1/24 day/hr - -

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 9,125 days EPA, 1989

Trespasser/Visitor Adult Emissions from Soil* CS Chemical Concentration in Soil See Table 3.7.RME mg/kg See Table 3.7.RME Exposure Concentration (EC) (mg/m3) =

CA Chemical Concentration in Air calc mg/m3 CA x ET x EF x ED x CF x 1/AT

PEF Particulate Emissions Factor 1.32E+09 m3/kg EPA, 2002

VF Volatilization Factor for volatile constituents calc m3/kg EPA, 2002 CA (mg/m3) = CS (1/PEF + 1/VF)

ET Exposure Time 4 hr/day (3)

EF Exposure Frequency 52 days/year (3)

ED Exposure Duration 24 years EPA, 1991

CF Conversion Factor 1 1/24 day/hr - -

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989
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TABLE 4.67RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Future 

Medium:   Soil*

Exposure Medium: Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Trespasser/Visitor Adolescent Emissions from Soil* CS Chemical Concentration in Soil See Table 3.7.RME mg/kg See Table 3.7.RME Exposure Concentration (EC) (mg/m3) =

CA Chemical Concentration in Air calc mg/m3 CA x ET x EF x ED x CF x 1/AT

PEF Particulate Emissions Factor 1.32E+09 m3/kg EPA, 2002

VF Volatilization Factor for volatile constituents calc m3/kg EPA, 2002 CA (mg/m3) = CS (1/PEF + 1/VF)

ET Exposure Time 4 hr/day (3)

EF Exposure Frequency 52 days/year (3)

ED Exposure Duration 9 years (4)

CF Conversion Factor 1 1/24 day/hr - -

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989

* Surface soil & subsurface soil combined

(1)  Professional Judgement.  Assumed duration of construction project is 1/2 of a working year, and construction workers work 8 hours/day.

(2)  Professional Judgement.  Assume 8 hour workday

(3)   Professional Judgement assuming 2 day per week for 26 weeks per year, and 4 hours per day.

(4)  Professional Judgement assuming adolescents from 9 to 18 years of age.

Sources:

  EPA, 1989:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual, Part A.  OERR.  EPA/540/1-89/002.

  EPA, 1991:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA, 1996:  Soil Screening Guidance: User's Guide.  OSWER.  EPA/540/R-96/018.

  EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.
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TABLE 4.8.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Future 

Medium:   Groundwater

Exposure Medium: Groundwater

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Resident Adult Shallow Groundwater CW Chemical Concentration in Water See Table 3.8.RME µg/l See Table 3.8.RME Chronic Daily Intake (CDI) (mg/kg-day) =

Tap Water IR-W Ingestion Rate of Water 2 liters/day EPA, 1997 CW x IR-W x EF x ED x CF2 x 1/BW x 1/AT

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 24 years EPA, 1991

CF2 Conversion Factor 2 0.001 mg/µg - -

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Child Shallow Groundwater CW Chemical Concentration in Water See Table 3.8.RME µg/l See Table 3.8.RME CDI (mg/kg-day) =

Tap Water IR-W Ingestion Rate of Water 1 liters/day EPA, 1997 CW x IR-W x EF x ED x CF2 x 1/BW x 1/AT

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 6 years EPA, 1991

CF2 Conversion Factor 2 0.001 mg/µg - -

BW Body Weight 15 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

Child/Adult Shallow Groundwater CW Chemical Concentration in Water See Table 3.8.RME µg/l See Table 3.8.RME CDI (mg/kg-day) =

Tap Water IR-W-A Ingestion Rate of Water, Adult 2 liters/day EPA, 1997 CW x IR-W-Adj x EF x CF2 x 1/AT

IR-W-C Ingestion Rate of Water, Child 1 liters/day EPA, 1997

IR-W-Adj Ingestion Rate of Water, Age-adjusted 1.09 liter-year/kg-day calculated IR-W-Adj (liter-year/kd-day) = 

EF Exposure Frequency 350 days/year EPA, 1991 (ED-C x IR-W-C / BW-C)  +  

ED-A Exposure Duration, Adult 24 years EPA, 1991 (ED-A x IR-W-A / BW-A)

ED-C Exposure Duration, Child 6 years EPA, 1991

CF2 Conversion Factor 2 0.001 mg/µg - -

BW-A Body Weight , Adult 70 kg EPA, 1991

BW-C Body Weight, Child 15 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
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TABLE 4.8.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Future 

Medium:   Groundwater

Exposure Medium: Groundwater

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Resident Adult Shallow Groundwater CW Chemical Concentration in Water See Table 3.8.RME µg/l See Table 3.8.RME CDI (mg/kg-day) =

Tap Water DAevent Dermally Absorbed Dose per Event calculated mg/cm2-event calculated DAevent x SA x EV x EF x ED x 1/BW x 1/AT

FA Fraction absorbed water chemical specific dimensionless EPA, 2004

Kp Permeability Coefficient chemical specific cm/hr EPA, 2004 Inorganics:  DAevent (mg/cm2-event) = 

τ Lag Time chemical specific hr/event EPA, 2004 Kp x CW x tevent x CF2 x CF3

t* Time to Reach Steady-state chemical specific hours EPA, 2004

B
Ratio of Permeability of Stratum 
Corneum to Epidermis chemical specific dimensionless EPA, 2004 Organics :

tevent Event Time 0.58 hr/event EPA, 2004 tevent<t*:  DAevent (mg/cm2-event) = 

SA Skin Surface Area Available for Contact 18,000 cm2 EPA, 2004 2 x FA x Kp x CW x (sqrt((6 x τ x tevent)/π))

EV Event Frequency 1 events/day EPA, 2004     x CF2 x CF3

EF Exposure Frequency 350 days/year EPA, 2004

ED Exposure Duration 24 years EPA, 2004 tevent>t*:  DAevent (mg/cm2-event) = 

BW Body Weight 70 kg EPA, 1991 FA x Kp x CW x ( tevent/(1+B) + 2 x τ x 

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989     ((1 + 3B + 3B2)/(1+B)2)) x CF2 x CF3

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

CF2 Conversion Factor 2 0.001 mg/µg - -

CF3 Conversion Factor 3 0.001 l/cm3
- -

Dermal Resident Child Shallow Groundwater CW Chemical Concentration in Water See Table 3.8.RME µg/l See Table 3.8.RME CDI (mg/kg-day) =

Tap Water DAevent Dermally Absorbed Dose per Event calculated mg/cm2-event calculated DAevent x SA x EV x EF x ED x 1/BW x 1/AT

FA Fraction absorbed water chemical specific dimensionless EPA, 2004

Kp Permeability Coefficient chemical specific cm/hr EPA, 2004 Inorganics:  DAevent (mg/cm2-event) = 

τ Lag Time chemical specific hr/event EPA, 2004 Kp x CW x tevent x CF2 x CF3

t* Time to Reach Steady-state chemical specific hours EPA, 2004

B
Ratio of Permeability of Stratum 
Corneum to Epidermis chemical specific dimensionless EPA, 2004 Organics :

tevent Event Time 1.0 hr/event EPA, 2004 tevent<t*:  DAevent (mg/cm2-event) = 

SA Skin Surface Area Available for Contact 6,600 cm2 EPA, 2004 2 x FA x Kp x CW x (sqrt((6 x τ x tevent)/π))

EV Event Frequency 1 events/day EPA, 2004     x CF2 x CF3

EF Exposure Frequency 350 days/year EPA, 2004

ED Exposure Duration 6 years EPA, 2004 tevent>t*:  DAevent (mg/cm2-event) = 
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TABLE 4.8.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Future 

Medium:   Groundwater

Exposure Medium: Groundwater

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

BW Body Weight 15 kg EPA, 1991 FA x Kp x CW x ( tevent/(1+B) + 2 x τ x 

Dermal Resident Child Shallow Groundwater AT-C Averaging Time (Cancer) 25,550 days EPA, 1989     ((1 + 3B + 3B2)/(1+B)2)) x CF2 x CF3

   (continued) Tap Water AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

CF2 Conversion Factor 2 0.001 mg/µg - -

CF3 Conversion Factor 3 0.001 l/cm3
- -

Child/Adult Shallow Groundwater CW Chemical Concentration in Water See Table 3.8.RME µg/l See Table 3.8.RME CDI (mg/kg-day) = DA-Adj x EF x 1/AT

Tap Water DAevent-A Dermally Absorbed Dose per Event, Ad calculated mg/cm2-event calculated

DAevent-C Dermally Absorbed Dose per Event, Ch calculated mg/cm2-event calculated DA-Adj = (Daevent-A x SA-A x ED-A x 1/BW-A)

DA-Adj Dermally Absorbed Dose, Age-adjusted calculated mg-year/event-kg calculated + (Daevent-C x SA-C x ED-C x 1/BW-C)

FA Fraction absorbed water chemical specific dimensionless EPA, 2004

Kp Permeability Coefficient chemical specific cm/hr EPA, 2004 Inorganics:  DAevent (mg/cm2-event) = 

τ Lag Time chemical specific hr/event EPA, 2004 Kp x CW x tevent x CF2 x CF3

t* Time to Reach Steady-state chemical specific hours EPA, 2004

B
Ratio of Permeability of Stratum 
Corneum to Epidermis chemical specific dimensionless EPA, 2004 Organics : 

tevent-A Event Time, Adult 0.58 hr/event EPA, 2004 tevent<t*:  DAevent (mg/cm2-event) = 

tevent-C Event Time, Child 1.0 hr/event EPA, 2004 2 x FA x Kp x CW x (sqrt((6 x τ x tevent)/π))

SA-A Skin Surface Area, Adult 18,000 cm2 EPA, 2004     x CF2 x CF3

SA-C Skin Surface Area, Child 6,600 cm2 EPA, 2004

EV Event Frequency 1 events/day EPA, 2004 tevent>t*:  DAevent (mg/cm2-event) = 

EF Exposure Frequency 350 days/year EPA, 2004 FA x Kp x CW x ( tevent/(1+B) + 2 x τ x 

ED-A Exposure Duration, Adult 24 years EPA, 2004     ((1 + 3B + 3B2)/(1+B)2)) x CF2 x CF3

ED-C Exposure Duration, Child 6 years EPA, 2004

BW-A Body Weight, Adult 70 kg EPA, 1991

BW-C Body Weight, Child 15 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

CF2 Conversion Factor 2 0.001 mg/µg - -

CF3 Conversion Factor 3 0.001 l/cm3
- -
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TABLE 4.8.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Future 

Medium:   Groundwater

Exposure Medium: Groundwater

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Resident Adult Shallow Groundwater CW Chemical Concentration in Water See Table 3.8.RME µg/l See Table 3.8.RME CDI (mg/kg-day) =

   (continued) Tap Water DAevent Dermally Absorbed Dose per Event calculated mg/cm2-event calculated DAevent x SA x EV x EF x ED x 1/BW x 1/AT

FA Fraction absorbed water chemical specific dimensionless EPA, 2004

Kp Permeability Coefficient chemical specific cm/hr EPA, 2004 Inorganics:  DAevent (mg/cm2-event) = 

τ Lag Time chemical specific hr/event EPA, 2004 Kp x CW x tevent x CF2 x CF3

t* Time to Reach Steady-state chemical specific hours EPA, 2004

B
Ratio of Permeability of Stratum 
Corneum to Epidermis chemical specific dimensionless EPA, 2004 Organics :

tevent Event Time 8 hr/day (1) tevent<t*:  DAevent (mg/cm2-event) = 

SA Skin Surface Area Available for Contact 5,700 cm2
EPA, 2004, (2) 2 x FA x Kp x CW x (sqrt((6 x τ x tevent)/π))

EV Event Frequency 1 events/day EPA, 2004     x CF2 x CF3

EF Exposure Frequency 125 days/year VDEQ, 2010

ED Exposure Duration 1 years EPA, 1991 tevent>t*:  DAevent (mg/cm2-event) = 

BW Body Weight 70 kg EPA, 1991 FA x Kp x CW x ( tevent/(1+B) + 2 x τ x 

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989     ((1 + 3B + 3B2)/(1+B)2)) x CF2 x CF3

AT-N Averaging Time (Non-Cancer) 365 days EPA, 1989

CF2 Conversion Factor 2 0.001 mg/µg - -

CF3 Conversion Factor 3 0.001 l/cm3
- -

Construction Worker Adult Shallow Groundwater CW Chemical Concentration in Water See Table 3.8.RME µg/l See Table 3.8.RME CDI (mg/kg-day) =

in Excavation DAevent Dermally Absorbed Dose per Event calculated mg/cm2-event calculated DAevent x SA x EV x EF x ED x 1/BW x 1/AT

FA Fraction absorbed water chemical specific dimensionless EPA, 2004

Kp Permeability Coefficient chemical specific cm/hr EPA, 2004 Inorganics:  DAevent (mg/cm2-event) = 

τ Lag Time chemical specific hr/event EPA, 2004 Kp x CW x tevent x CF2 x CF3

t* Time to Reach Steady-state chemical specific hours EPA, 2004

B
Ratio of Permeability of Stratum 
Corneum to Epidermis chemical specific dimensionless EPA, 2004 Organics :

tevent Event Time 8 hr/day (1) tevent<t*:  DAevent (mg/cm2-event) = 

SA Skin Surface Area Available for Contact 5,700 cm2
EPA, 2004, (2) 2 x FA x Kp x CW x (sqrt((6 x τ x tevent)/π))

EV Event Frequency 1 events/day EPA, 2004     x CF2 x CF3

EF Exposure Frequency 125 days/year VDEQ, 2010

ED Exposure Duration 1 years EPA, 1991 tevent>t*:  DAevent (mg/cm2-event) = 

BW Body Weight 70 kg EPA, 1991 FA x Kp x CW x ( tevent/(1+B) + 2 x τ x 
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TABLE 4.8.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe: Future 

Medium:   Groundwater

Exposure Medium: Groundwater

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Construction Worker Adult Shallow Groundwater AT-C Averaging Time (Cancer) 25,550 days EPA, 1989     ((1 + 3B + 3B2)/(1+B)2)) x CF2 x CF3

   (continued) in Excavation AT-N Averaging Time (Non-Cancer) 365 days EPA, 1989

CF2 Conversion Factor 2 0.001 mg/µg - -

CF3 Conversion Factor 3 0.001 l/cm3
- -

(1)  Professional judgment based on construction activities that would occur 8 hrs per day for the RME.

(2)  Skin surface area in contact with groundwater assumed to be hands, forearms, lower legs, and feet. 

Sources:

  EPA, 1989:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual, Part A.  OERR.  EPA/540/1-89/002.

  EPA, 1991:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA, 1997:  Exposure Factors Handbook. EPA/600/P-95/002Fa.

  EPA, 2004 . Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment (Final). EPA/540/R/99/005. July 2004.

  VDEQ, 2010:  Viriginia Department of Envirommental Quality, Voluntary Remediaion Program Risk Assessment Guidance.
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TABLE 4.9.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

Scenario Timeframe: Future 

Medium:   Groundwater

Exposure Medium: Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Resident Adult Shallow Groundwater - CW Chemical Concentration in Water See Table 3.9.RME µg/l See Table 3.9.RME Exposure Concentration (EC) (mg/m3) =

Water Vapors at Showerhead CAa Chemical Concentration in Air from Show Calculated mg/m3 Calculated CAa x ETa x EDa x EF x CF1 x 1/AT

EF Exposure Frequency 350 days/year EPA, 1991

EDa Exposure Duration 24 years EPA, 1991 Use Foster & Chrostowski Shower model to 

ETa Exposure Time 0.58 hr/day EPA, 2004 calculate Ca-a and Ca-c

CF1 Conversion Factor  1 1/24 day/hour - -

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Child Shallow Groundwater - CW Chemical Concentration in Water See Table 3.9.RME µg/l See Table 3.9.RME Exposure Concentration (EC) (mg/m3) =

Water Vapors at Showerhead CAc Chemical Concentration in Air from Show Calculated mg/m3 Calculated CAc x ETc x EDc x EF x CF1 x 1/AT

EF Exposure Frequency 350 days/year EPA, 1991

EDc Exposure Duration 6 years EPA, 1991 Use Foster & Chrostowski Shower model to 

ETc Exposure Time 1 hr/day EPA, 2004 calculate Ca-a and Ca-c

CF1 Conversion Factor  1 1/24 day/hour - -

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

Child/Adult Shallow Groundwater - CW Chemical Concentration in Water See Table 3.9.RME µg/l See Table 3.9.RME Exposure Concentration (EC) (mg/m3) =

Water Vapors at Showerhead Ca-a Air Concentration for shower, Adult Calculated ug/m3 Calculated (CAc x ETc x EDc + CAa x ETa x EDa) x EF x CF1 x 1/AT

Ca-c Air Concentration for shower, child Calculated ug/m3 Calculated

EF Exposure Frequency 350 days/year EPA, 1991

EDa Exposure Duration, Adult 24 years EPA, 1991 Use Foster & Chrostowski Shower model to 

EDc Exposure Duration, Child 6 years EPA, 1991 calculate Ca-a and Ca-c

ETa Exposure Time 0.58 hr/day EPA, 2004

ETc Exposure Time 1 hr/day EPA, 2004

CF1 Conversion Factor  1 1/24 day/hour - -

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland



Page 2 of 2

TABLE 4.9.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

Scenario Timeframe: Future 

Medium:   Groundwater

Exposure Medium: Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Inhalation Construction Worker Adult Shallow Groudnwater - CW Chemical Concentration in Water See Table 3.9.RME µg/l See Table 3.9.RME Exposure Concentration (EC) (mg/m3) =

Water Vapors at Excavation CA Chemical Concentration in Air calculated mg/m3 CA x  ET x EF x ED x CF1 x 1/AT

 Pit ET Exposure Time 8 hr/day (1)

EF Exposure Frequency 125 days/year VDEQ, 2010

ED Exposure Duration 1 years EPA, 1991 CA calculated using Virginia Voluntary Remediation

CF1 Conversion Factor  1 1/24 day/hour - - Program Method

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days EPA, 1989

Notes:

(1)  Professional judgment based on construction activities that would occur 8 hrs per day for the RME.

Sources:

  EPA, 1989:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual, Part A.  OERR.  EPA/540/1-89/002.

  EPA, 1991:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA, 2004 . Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment (Final). EPA/540/R/99/005. July 2004.

  VDEQ, 2010:  Viriginia Department of Envirommental Quality, Voluntary Remediaion Program Risk Assessment Guidance.
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TABLE 4.10.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Scenario Timeframe: Future 

Medium:   Sediment

Exposure Medium: Sediment

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Resident Adult Sediment CS Chemical Concentration in Soil See Table 3.5.RME mg/kg See Table 3.5.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-S Ingestion Rate of Soil 50 mg/day (1) CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 52 days/year (2)

ED Exposure Duration 24 years EPA, 1991

CF1 Conversion Factor 1 0.000001 kg/mg - -

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Child Sediment CS Chemical Concentration in Soil See Table 3.5.RME mg/kg See Table 3.5.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-S Ingestion Rate of Soil 100 mg/day (1) CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 52 days/year (2)

ED Exposure Duration 6 years EPA, 1991

CF1 Conversion Factor 1 0.000001 kg/mg - -

BW Body Weight 15 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

Child/Adult Sediment CS Chemical Concentration in Soil See Table 3.5.RME mg/kg See Table 3.5.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-S-A Ingestion Rate of Soil, Adult 50 mg/day (1) CS x IR-S-Adj x EF x CF1 x 1/AT

IR-S-C Ingestion Rate of Soil, Child 100 mg/day (1)

IR-S-Adj Ingestion Rate of Soil, Age-adjusted 57.14 mg-year/kg-day Calculated IR-S-Adj (mg-year/kd-day) = 

EF Exposure Frequency 52 days/year (2) (ED-C x IR-S-C / BW-C)  +  (ED-A x IR-S-A / BW-A)

ED-A Exposure Duration, Adult 24 years EPA, 1991

ED-C Exposure Duration, Child 6 years EPA, 1991

CF1 Conversion Factor 1 0.000001 kg/mg - -

BW-A Body Weight , Adult 70 kg EPA, 1991

BW-C Body Weight, Child 15 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Ingestion Construction Worker Adult Sediment CSed Chemical Concentration in Sediment See Table 3.5.RME mg/kg See Table 3.5.RME CDI (mg/kg-day) =

IR-Sed Ingestion Rate of Sediment 240 mg/day EPA, 1991 (1) CSed x IR-Sed x EF x ED x CF3 x 1/BW x 1/AT

EF Exposure Frequency 10 days/year Prof Judgment (3)

ED Exposure Duration 1 years EPA, 1991

CF3 Conversion Factor  3 0.000001 kg/mg - -

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days EPA, 1989

Industrial Worker Adult Sediment CSed Chemical Concentration in Soil See Table 3.5.RME mg/kg See Table 3.5.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-Sed Ingestion Rate of Sediment 50 mg/day Prof. Judgment (1) CSed x IR-Sed x EF x ED x CF x 1/BW x 1/AT

EF Exposure Frequency 10 days/year Prof. Judgment (4)

ED Exposure Duration 25 years EPA, 1991

CF Conversion Factor  0.000001 kg/mg - -

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 9,125 days EPA, 1989

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland
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TABLE 4.10.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Scenario Timeframe: Future 

Medium:   Sediment

Exposure Medium: Sediment

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Dermal Resident Adult Sediment CS Chemical Concentration in Soil See Table 3.5.RME mg/kg See Table 3.5.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 5,700 cm2
EPA, 2004 CS x SA x SSAF x DABS x CF1  x EF x 

SSAF Soil to Skin Adherence Factor 0.3 mg/cm2-day EPA, 2004 (5)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical specific -- EPA, 1995; EPA, 2004

CF1 Conversion Factor 1 0.000001 kg/mg - -

EF Exposure Frequency 52 days/year (2)

ED Exposure Duration 24 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Resident Child Sediment CS Chemical Concentration in Soil See Table 3.5.RME mg/kg See Table 3.5.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 2,800 cm2
EPA, 2004 CS x SA x SSAF x DABS x CF1  x EF x 

SSAF Soil to Skin Adherence Factor 0.3 mg/cm2-day EPA, 2004 (5)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical specific -- EPA, 2004

CF1 Conversion Factor 1 0.000001 kg/mg - -

EF Exposure Frequency 52 days/year (2)

ED Exposure Duration 6 years EPA, 1991

BW Body Weight 15 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

Resident Child/Adult Sediment CS Chemical Concentration in Soil See Table 3.5.RME mg/kg See Table 3.5.RME CDI (mg/kg-day) =

SA-A Skin Surface Area Available for Contact, Adult 5,700 cm2
EPA, 2004 CS x DA-Adj x DABS x CF1  x EF x 1/AT

SA-C Skin Surface Area Available for Contact, Child 2,800 cm2
EPA, 2004

SSAF-A Soil to Skin Adherence Factor, Adult 0.3 mg/cm2-day EPA, 2004 (5) DA-Adj (mg-year/kg-day) = 

SSAF-C Soil to Skin Adherence Factor, Child 0.3 mg/cm2-day EPA, 2004 (5)

DA-Adj Dermal Absorption, Age-adjusted 922 mg-year/kg-day Calculated (ED-C x SA-C x SSAF-C / BW-C) 

DABS Dermal Absorption Factor Solids Chemical specific -- EPA, 1995; EPA, 2004 + (ED-A x SA-A x SSAF-A / BW-A)

CF1 Conversion Factor 1 0.000001 kg/mg - -

EF Exposure Frequency 52 days/year (1)

ED-A Exposure Duration, Adult 24 years EPA, 1991

ED-C Exposure Duration, Child 6 years EPA, 1991

BW-A Body Weight , Adult 70 kg EPA, 1991

BW-C Body Weight, Child 15 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Dermal Construction Worker Adult Sediment CSed Chemical Concentration in Sediment See Table 3.5.RME mg/kg See Table 3.5.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 5,700 cm2
EPA, 2004, (6) CSed x SA x SSAF x DABS x CF3 x EF x 

SSAF Soil to Skin Adherence Factor 0.6 mg/cm2-day EPA, 2004, (7)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids chem specific -- EPA, 2004

CF3 Conversion Factor 3 0.000001 kg/mg - -

EF Exposure Frequency 10 days/year Prof Judgment (3)

ED Exposure Duration 1 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days EPA, 1989

Industrial Worker Adult Sediment CSed Chemical Concentration in Soil See Table 3.5.RME mg/kg See Table 3.5.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 3,300 cm2
EPA, 2004 CSed x SA x SSAF x DABS x CF  x EF x 

SSAF Soil to Skin Adherence Factor 0.3 mg/cm2-day EPA, 2004   (5)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids chem specific -- EPA, 2004

CF Conversion Factor 0.000001 kg/mg - -

EF Exposure Frequency 10 days/year Prof Judgment (4)

ED Exposure Duration 25 days/year EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 9,125 days EPA, 1989



Page 3 of 3

TABLE 4.10.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Scenario Timeframe: Future 

Medium:   Sediment

Exposure Medium: Sediment

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

(1)  Professional Judgement assuming 1/2 the default value for the residential, construction worker, and industruil worker soil scenarios.

(2)  Professional Judgement assuming 1 day a week.

(3)  Professional judgment assuming construction worker in contact with sediment 10 days (2 weeks) per construction activity.

(4)  Assume industrial worker would contact sediment two weeks per year.

(5)  RME SSAF is geometric mean soil adherence factor for reed gatherers.

(6) The skin surface area includes hands, forearms, lower legs, and feet.

(7)  RME SSAF is geometric mean soil adherence factor for pipe layers (wet soil).

Sources:

  EPA, 1989:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual, Part A.  OERR.  EPA/540/1-89/002.

  EPA, 1991:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA, 1997:  Exposure Factors Handbook. EPA/600/P-95/002Fa.

  EPA, 2004 . Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment (Final). EPA/540/R/99/005. July 2004.
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TABLE 5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Chemical Chronic/ Oral RfD Oral RfD Oral to Dermal Adjusted Units Primary Combined Sources of RfD: Dates of RfD:

of  Potential Subchronic Value Units Adjustment Dermal Target Uncertainty/Modifying Target Organ (3) Target Organ  (4)

Concern Factor (1) RfD (2) Organ Factors (MM/DD/YY)

Benzo(a)anthracene Chronic/Subchronic NA NA NA NA NA NA NA NA NA

Benzo(a)pyrene Chronic/Subchronic NA NA NA NA NA NA NA NA NA

Benzo(b)fluoranthene Chronic/Subchronic NA NA NA NA NA NA NA NA NA

Benzo(k)fluoranthene Chronic/Subchronic NA NA NA NA NA NA NA NA NA

Chrysene Chronic/Subchronic NA NA NA NA NA NA NA NA NA

Dibenz(a,h)anthracene Chronic/Subchronic NA NA NA NA NA NA NA NA NA

Dibenzofuran Chronic 1.0E-03 mg/kg-day 100% 1.0E-03 mg/kg-day Organ Weight, Whole Body 10000 PPRTV Appendix 6/11/2007

Subchronic NA NA NA NA NA NA NA NA NA

Fluoranthene Chronic 4.0E-02 mg/kg-day 100% 4.0E-02 mg/kg-day
Nephropathy, increased liver 

weights, hematological 
3000 / 1 IRIS 2/13/2011

Subchronic 4.0E-01 mg/kg-day 1.0E+00 4.0E-01 mg/kg-day
Nephropathy, liver weights, 

hematological changes
300 HEAST 7/1/1997

Indeno(1,2,3-cd)pyrene Chronic NA NA NA NA NA NA NA NA NA

Subchronic NA NA NA NA NA NA NA NA NA

Naphthalene Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Decreased Body Weight 3000/1 IRIS 2/13/2011

Subchronic NA NA NA NA NA NA NA NA NA

Nitroglycerin Chronic 1.0E-04 mg/kg-day 100% 1.0E-04 mg/kg-day Acute vasodilation 300 PPRTV 8/22/2006

Subchronic NA NA NA NA NA NA NA NA NA

Pyrene Chronic 3.0E-02 mg/kg-day 100% 3.0E-02 mg/kg-day Kidney 3000/1 IRIS 2/13/2011

Subchronic 3.0E-01 mg/kg-day 100% 3.0E-01 mg/kg-day Kidney 300 HEAST 7/1/1997

4,4'-DDD Chronic NA NA NA NA NA NA NA NA NA

Subchronic NA NA NA NA NA NA NA NA NA

Dieldrin Chronic 5.0E-05 mg/kg-day 100% 5.0E-05 mg/kg-day Liver 100/1 IRIS 2/13/2011

Subchronic 5.0E-05 mg/kg-day 100% 5.0E-05 mg/kg-day Liver 100 HEAST 7/1997

Heptachlor Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Liver 300/1 IRIS 2/13/2011

Subchronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Liver 300 HEAST 7/1/1997

Heptachlor epoxide Chronic 1.3E-05 mg/kg-day 100% 1.3E-05 mg/kg-day Liver 1000/1 IRIS 1/19/2011

Subchronic 1.3E-05 mg/kg-day 100% 1.3E-05 mg/kg-day Liver 1000 HEAST 7/1/1997

2,3,7,8-TCDD TEQ  (5) Chronic 1.0E-09 mg/kg-day Generally > 50% 1.0E-09 mg/kg-day Developmental 90 ATSDR (RSL) 11/11/2010

Subchronic NA NA NA NA NA NA NA NA NA
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TABLE 5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Chemical Chronic/ Oral RfD Oral RfD Oral to Dermal Adjusted Units Primary Combined Sources of RfD: Dates of RfD:

of  Potential Subchronic Value Units Adjustment Dermal Target Uncertainty/Modifying Target Organ (3) Target Organ  (4)

Concern Factor (1) RfD (2) Organ Factors (MM/DD/YY)

Aluminum Chronic 1.0E+00 mg/kg-day 100% 1.0E+00 mg/kg-day Neurological 100 PPRTV 10/23/2006

Subchronic NA NA NA NA NA NA NA NA NA

Arsenic Chronic 3.0E-04 mg/kg-day 95% 3.0E-04 mg/kg-day Skin, Vascular 3/1 IRIS 11/23/2010

Subchronic 3.0E-04 mg/kg-day 95% 3.0E-04 mg/kg-day Skin 3 HEAST 7/1997

Chromium (III) Chronic 1.5E+00 mg/kg-day 1.3% 2.0E-02 mg/kg-day No Observed Effect 100/10 IRIS 2/13/2011

Subchronic 1.0E+00 mg/kg-day 1.3% 1.3E-02 mg/kg-day No Observed Effect 1000 HEAST 7/1/1997

Chromium (VI) Chronic 3.0E-03 mg/kg-day 2.5% 7.5E-05 mg/kg-day No Observed Effect 300/3 IRIS 2/13/2011

Subchronic 2.0E-02 mg/kg-day 2.5% 5.0E-04 mg/kg-day No Observed Effect 100 HEAST 7/1997

Cobalt Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Thyroid 1000 PPRTV 8/25/2008

Subchronic 3.0E-03 mg/kg-day 100% 3.0E-04 mg/kg-day Thyroid 300 PPRTV 8/25/2008

Iron Chronic 7.0E-01 mg/kg-day 100% 7.0E-01 mg/kg/day Gastrointestinal 1.5 PPRTV 9/11/2006

Subchronic 7.0E-01 mg/kg-day 100% 7.0E-01 mg/kg/day Gastrointestinal 1.5 PPRTV 9/11/2006

Lead Chronic/Subchronic NA NA NA NA NA NA NA NA NA

Manganese (diet) Chronic 1.4E-01 mg/kg-day 100% 1.4E-01 mg/kg-day CNS 1/1 IRIS 2/13/2011

Subchronic 1.4E-01 mg/kg-day 100% 1.4E-01 mg/kg-day CNS 1 HEAST 7/1/1997

Manganese (water) Chronic 2.4E-02 mg/kg-day 4% 9.6E-04 mg/kg-day CNS 1/1 RSL 11/11/2010

Subchronic NA NA NA NA NA NA NA NA NA

Mercury Chronic 3.0E-04 mg/kg-day 7% 2.1E-05 mg/kg-day Auto-immune effects 1000 / 1 IRIS 2/18/2011

Subchronic 3.0E-03 mg/kg-day 7% 2.1E-04 mg/kg-day Auto-immune effects 100 HEAST 7/1997

Vanadium Chronic 5.0E-03 mg/kg-day 2.6% 1.3E-04 mg/kg-day Hair Cystine 100/1 RSL 11/11/2010

Subchronic 7.0E-03 mg/kg-day 2.6% 1.8E-04 mg/kg-day -- 1.0E+02 HEAST 7/1/1997

NA = Not Applicable or Not Available.  

(1)  Source: Risk Assessment Guidance for Superfund. Volume 1:  Human Health Evaluation Manual, Part E, Supplemental Guidance for Dermal Risk Assessment (Final). 

       Section 4.2 and Exhibit 4-1.  USEPA recommends that the oral RfD should not be adjusted to estimate the absorbed dose for compounds when the absorption efficiency is greater than 50%.

       Constituents with oral absorption efficiencies greater than 50%, or without reported oral absorption efficiencies, are shown with an oral absorption efficiency of 100%.

(2)  Adjusted Dermal RfD = RfD (oral) x Oral to Dermal Adjustment Factor 

(3)  ATSDR = Agency for Toxic Substances and Disease Registry

       HEAST = Health Effects Summary Tables

       IRIS = Integrated Risk Information System

       PPRTV = Provisional Peer Reviewed Toxicity Value, Superfund Health Technical Support Center

       RSL =  Regional Screening Level Table
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TABLE 5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Chemical Chronic/ Oral RfD Oral RfD Oral to Dermal Adjusted Units Primary Combined Sources of RfD: Dates of RfD:

of  Potential Subchronic Value Units Adjustment Dermal Target Uncertainty/Modifying Target Organ (3) Target Organ  (4)

Concern Factor (1) RfD (2) Organ Factors (MM/DD/YY)

(4)  For ATSDR values, the date of the ATSDR toxicity profile

       For HEAST values, date of HEAST document.

       For IRIS values, the date IRIS was searched.

       For PPRTV values, date of the PPRTV document.

       For RSL values, date of RSL Table.

(5)  2,3,7,8-TCDD toxicity values used for the dioxin-like PCB congeners.
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TABLE 5.2

NON-CANCER TOXICITY DATA -- INHALATION

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Chemical Chronic/ Value Units Primary Combined Sources of Dates (2)

of  Potential Subchronic Inhalation Target Uncertainty/Modifying RfC:RfD: (MM/DD/YY)

Concern RfC Organ Factors Target Organ

(1)

Naphthalene Chronic 3.0E-03 mg/m
3

Nasal, Respiratory 3000/1 IRIS 2/13/2011

Subchronic NA NA NA NA NA NA

Chromium (VI) (4) Chronic 1.0E-04 mg/m
3

Respiratory System 300/1 IRIS 2/13/2011

Subchronic NA NA NA NA NA NA

NA = Not Applicable or Not Available

(1)   HEAST = Health Effects Summary Tables

        IRIS = Integrated Risk Information System

(2)   For HEAST values, date of HEAST document.

       For IRIS values, the date IRIS was searched.

(4) Chromium Particulates
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TABLE 6.1

CANCER TOXICITY DATA -- ORAL/DERMAL

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Chemical Oral Cancer Oral to Dermal Adjusted Dermal Units EPA Source (4) Date (5)

of Potential Slope Factor Adjustment Cancer Slope Factor (2) Carcinogen (MM/DD/YY)

Concern  Factor (1) Group (3)

   

Benzo(a)anthracene (6) 7.3E-01 58-89% 7.3E-01 (mg/kg-day) -1 B2 ECA (RSL) 11/11/2010

Benzo(a)pyrene (6) 7.3E+00 58-89% 7.3E+00 (mg/kg-day) -1 B2 IRIS 1/19/2011

Benzo(b)fluoranthene (6) 7.3E-01 58-89% 7.3E-01 (mg/kg-day) -1 B2 ECA (RSL) 11/11/2010

Benzo(k)fluoranthene (6) 7.3E-02 58-89% 7.3E-02 (mg/kg-day) -1 B2 ECA (RSL) 11/11/2010

Chrysene (6) 7.3E-03 100% 7.3E-03 (mg/kg-day) -1 B2 NCEA 7/1993

Dibenz(a,h)anthracene (6) 7.3E+00 58-89% 7.3E+00 (mg/kg-day) -1 B2 ECA (RSL) 11/11/2010

Dibenzofuran NA NA NA NA NA NA NA

Fluoranthene NA NA NA NA D IRIS 2/18/2011

Indeno(1,2,3-cd)pyrene (6) 7.3E-01 58-89% 7.3E-01 (mg/kg-day) -1 B2 ECA (RSL) 11/11/2010

Naphthalene NA NA NA NA C IRIS 2/18/2011

Nitroglycerin 1.7E-02 100% 1.7E-02 (mg/kg-day) -1 NA PPRTV 9/13/2005

Pyrene NA NA NA NA D IRIS 2/18/2011

4,4'-DDD 2.4E-01 Generally > 50% 3.4E-01 (mg/kg-day) -1 B2 IRIS 2/1/2011

Dieldrin 1.6E+01 100% 1.6E+01 (mg/kg-day) -1 B2 IRIS 1/12/2011

Heptachlor 4.5E+00 100% 4.5E+00 (mg/kg-day) -1 B2 IRIS 2/13/2011

Heptachlor epoxide 9.1E+00 100% 9.1E+00 (mg/kg-day) -1 B2 IRIS 2/13/2011

2,3,7,8-TCDD TEQ  (7) 1.3E+05 > 50% 1.3E+05 (mg/kg-day) -1 B2 CalEPA (RSL) 11/11/2010

Aluminum NA NA NA NA NA NA NA

Arsenic 1.5E+00 95% 1.5E+00 (mg/kg-day) -1 A IRIS 11/23/2010

Chromium (III) NA NA NA NA D IRIS 11/23/2010

Chromium (VI) (6) 5.0E-01 2.5% 2.0E+01 (mg/kg-day) -1 D NJ 11/23/2010

Cobalt NA NA NA NA NA NA NA

Iron NA NA NA NA NA NA NA

Lead NA NA NA NA B2 IRIS 2/18/2011

Manganese NA NA NA NA D IRIS 11/23/2010

Mercury NA NA NA NA C IRIS 2/18/2011

Vanadium NA NA NA NA NA NA NA
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TABLE 6.1

CANCER TOXICITY DATA -- ORAL/DERMAL

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Chemical Oral Cancer Oral to Dermal Adjusted Dermal Units EPA Source (4) Date (5)

of Potential Slope Factor Adjustment Cancer Slope Factor (2) Carcinogen (MM/DD/YY)

Concern  Factor (1) Group (3)

   

N/A-Not available

(1)  Source: Risk Assessment Guidance for Superfund. Volume 1:  Human Health Evaluation Manual, Part E, Supplemental Guidance for Dermal Risk Assessment (Final). 

       Section 4.2 and Exhibit 4-1.  USEPA recommends that the oral RfD should not be adjusted to estimate the absorbed dose for compounds when the absorption efficiency is greater than 50%.

        Constituents with oral absorption efficiencies greater than 50%, or without reported oral absorption efficiencies, are shown with an oral absorption efficiency of 100%.

(2)  Adjusted Dermal CSF = CSF (oral) / Oral to Dermal Adjustment Factor 

(3)  EPA Carcinogen Group: IARC Carcinogen Group:

         A - Human carcinogen 2A: The agent is probably carcinogenic to humans

         B1 - Probable human carcinogen - indicates that limited human data are available 2B: The agent is possibly carcinogenic to humans

         B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

                  inadequate or no evidence in humans 

         C - Possible human carcinogen

         D - Not classifiable as a human carcinogen

         E - Evidence of noncarcinogenicity

(4)  CalEPA = California EPA

       IRIS = Integrated Risk Information System

       NCEA = National Center for Environmental Assessment

      NJ = New Jersey DEP

(5)  For CalEPA values, the date CalEPA toxicity database was searched. 

       For IRIS values, the date IRIS was searched.

       For NCEA values, the date of the NCEA document.

       For New Jersey values, the date New Jersey DEP toxicity database was searched. 

(6)  This chemical operates with a mutagenic mode of action (USEPA 2005). 

Chemical-specific data are not available, thus, USEPA (2005) default age-dependant adjustment factors (ADAF) will be applied to the slope factor as follows:

AGE AGE ADAF

0<2 2

2>6 4

6>16 10

16<30 14

(7)  2,3,7,8-TCDD toxicity values used for the dioxin-like PCB congeners.
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TABLE 6.2

CANCER TOXICITY DATA -- INHALATION

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Chemical Unit Risk Units Weight of Evidence/ Source (2) Date (3)

of Potential Cancer Guidance  (MM/DD/YY)

Concern Description (1)

 

Naphthalene 3.4E-05 (ug/m
3
)

-1
2B CalEPA 2/13/2011

Chromium (VI) (4) 8.4E-02 (ug/m
3
) -1 A IRIS (RSL) (5) 2/13/2011

(1)  EPA Group: IARC Carcinogen Group:

          A - Human carcinogen 2A: The agent is probably carcinogenic to humans

          B1 - Probable human carcinogen - indicates that limited human data are available 2B: The agent is possibly carcinogenic to humans

          B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

                   inadequate or no evidence in humans 

          C - Possible human carcinogen

          D - Not classifiable as a human carcinogen

          E - Evidence of noncarcinogenicity

(2) CalEPA = California EPA

       IRIS =  Integrated Risk Information System

(3)   For CalEPA values, the date CalEPA toxicity database was searched. 

        For IRIS values, the date IRIS was searched.

(4) This chemical operates with a mutagenic mode of action (USEPA 2005).  

Chemical-specific data are not available, thus, USEPA (2005) default age-dependant adjustment factors

   (ADAF) will be applied to the slope factor as follows:

AGE AGE ADAF

0<2 2

2>6 4

6>16 10

16<30 14

(5) Value represents the interpretation of the Mancuso study. The IRIS IUR is multiplied by 7.
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Surface Soil Ingestion

Benzo(a)anthracene 5.0E+01 mg/kg 3.5E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 2.5E-06 1.0E-05 mg/kg/day NA NA NA

Benzo(a)pyrene 5.3E+01 mg/kg 3.7E-06 mg/kg/day 7.3E+00 1/(mg/kg-day) 2.7E-05 1.1E-05 mg/kg/day NA NA NA

Benzo(b)fluoranthene 5.3E+01 mg/kg 3.7E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 2.7E-06 1.1E-05 mg/kg/day NA NA NA

Benzo(k)fluoranthene 4.4E+01 mg/kg 3.1E-06 mg/kg/day 7.3E-02 1/(mg/kg-day) 2.2E-07 9.0E-06 mg/kg/day NA NA NA

Chrysene 5.3E+01 mg/kg 3.7E-06 mg/kg/day 7.3E-03 1/(mg/kg-day) 2.7E-08 1.1E-05 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 1.3E+01 mg/kg 9.0E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 6.6E-06 2.6E-06 mg/kg/day NA NA NA

Dibenzofuran 3.9E+00 mg/kg 2.7E-07 mg/kg/day NA NA NA 7.9E-07 mg/kg/day 1.0E-03 mg/kg/day 7.9E-04

Fluoranthene 1.0E+02 mg/kg 7.1E-06 mg/kg/day NA NA NA 2.1E-05 mg/kg/day 4.0E-02 mg/kg/day 5.2E-04

Indeno(1,2,3-cd)pyrene 3.5E+01 mg/kg 2.5E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 1.8E-06 7.2E-06 mg/kg/day NA NA NA

Naphthalene 5.4E-01 mg/kg 3.8E-08 mg/kg/day NA NA NA 1.1E-07 mg/kg/day 2.0E-02 mg/kg/day 5.5E-06

Pyrene 8.2E+01 mg/kg 5.7E-06 mg/kg/day NA NA NA 1.7E-05 mg/kg/day 3.0E-02 mg/kg/day 5.5E-04

Dieldrin 8.1E-03 mg/kg 5.7E-10 mg/kg/day 1.6E+01 1/(mg/kg-day) 9.1E-09 1.7E-09 mg/kg/day 5.0E-05 mg/kg/day 3.3E-05

2,3,7,8-TCDD TEQ 3.0E-06 mg/kg 2.1E-13 mg/kg/day 1.3E+05 1/(mg/kg-day) 2.7E-08 6.1E-13 mg/kg/day 1.0E-09 mg/kg/day 6.1E-04

Nitroglycerin 1.9E+00 mg/kg 1.3E-07 mg/kg/day NA NA NA 3.9E-07 mg/kg/day 1.0E-04 mg/kg/day 3.9E-03

Aluminum 9.7E+03 mg/kg 6.7E-04 mg/kg/day NA NA NA 2.0E-03 mg/kg/day 1.0E+00 mg/kg/day 2.0E-03

Arsenic 2.7E+01 mg/kg 1.9E-06 mg/kg/day 1.5E+00 1/(mg/kg-day) 2.9E-06 5.6E-06 mg/kg/day 3.0E-04 mg/kg/day 1.9E-02

Chromium 1.6E+01 mg/kg 1.1E-06 mg/kg/day 5.0E-01 1/(mg/kg-day) 5.5E-07 3.2E-06 mg/kg/day 3.0E-03 mg/kg/day 1.1E-03

Cobalt 7.4E+00 mg/kg 5.2E-07 mg/kg/day NA NA NA 1.5E-06 mg/kg/day 3.0E-04 mg/kg/day 5.0E-03

Iron 1.7E+04 mg/kg 1.2E-03 mg/kg/day NA NA NA 3.4E-03 mg/kg/day 7.0E-01 mg/kg/day 4.8E-03

Manganese 2.5E+02 mg/kg 1.7E-05 mg/kg/day NA NA NA 5.0E-05 mg/kg/day 1.4E-01 mg/kg/day 3.6E-04

Mercury 6.6E+00 mg/kg 4.6E-07 mg/kg/day NA NA NA 1.3E-06 mg/kg/day 3.0E-04 mg/kg/day 4.5E-03

Vanadium 3.9E+01 mg/kg 2.7E-06 mg/kg/day NA NA NA 7.9E-06 mg/kg/day 5.0E-03 mg/kg/day 1.6E-03

Exp. Route Total 4.4E-05 4.4E-02
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Benzo(a)anthracene 5.0E+01 mg/kg 1.8E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 1.3E-06 5.2E-06 mg/kg/day NA NA NA

Absorption Benzo(a)pyrene 5.3E+01 mg/kg 1.9E-06 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.4E-05 5.6E-06 mg/kg/day NA NA NA

Benzo(b)fluoranthene 5.3E+01 mg/kg 1.9E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 1.4E-06 5.6E-06 mg/kg/day NA NA NA

Benzo(k)fluoranthene 4.4E+01 mg/kg 1.6E-06 mg/kg/day 7.3E-02 1/(mg/kg-day) 1.2E-07 4.7E-06 mg/kg/day NA NA NA

Chrysene 5.3E+01 mg/kg 1.9E-06 mg/kg/day 7.3E-03 1/(mg/kg-day) 1.4E-08 5.5E-06 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 1.3E+01 mg/kg 4.7E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 3.4E-06 1.4E-06 mg/kg/day NA NA NA

Dibenzofuran 3.9E+00 mg/kg 1.1E-07 mg/kg/day NA NA NA 3.1E-07 mg/kg/day 1.0E-03 mg/kg/day 3.1E-04

Fluoranthene 1.0E+02 mg/kg 3.7E-06 mg/kg/day NA NA NA 1.1E-05 mg/kg/day 4.0E-02 mg/kg/day 2.7E-04

Indeno(1,2,3-cd)pyrene 3.5E+01 mg/kg 1.3E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 9.3E-07 3.7E-06 mg/kg/day NA NA NA

Naphthalene 5.4E-01 mg/kg 2.0E-08 mg/kg/day NA NA NA 5.7E-08 mg/kg/day 2.0E-02 mg/kg/day 2.9E-06

Pyrene 8.2E+01 mg/kg 3.0E-06 mg/kg/day NA NA NA 8.6E-06 mg/kg/day 3.0E-02 mg/kg/day 2.9E-04

Dieldrin 8.1E-03 mg/kg 2.3E-10 mg/kg/day 1.6E+01 1/(mg/kg-day) 3.6E-09 6.6E-10 mg/kg/day 5.0E-05 mg/kg/day 1.3E-05

2,3,7,8-TCDD TEQ 3.0E-06 mg/kg 2.5E-14 mg/kg/day 1.3E+05 1/(mg/kg-day) 3.2E-09 7.3E-14 mg/kg/day 1.0E-09 mg/kg/day 7.3E-05

Nitroglycerin 1.9E+00 mg/kg 5.3E-08 mg/kg/day NA NA NA 1.5E-07 mg/kg/day 1.0E-04 mg/kg/day 1.5E-03

Aluminum 9.7E+03 mg/kg 2.7E-05 mg/kg/day NA NA NA 7.9E-05 mg/kg/day 1.0E+00 mg/kg/day 7.9E-05

Arsenic 2.7E+01 mg/kg 2.3E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 3.4E-07 6.7E-07 mg/kg/day 3.0E-04 mg/kg/day 2.2E-03

Chromium 1.6E+01 mg/kg 4.4E-08 mg/kg/day 2.0E+01 1/(mg/kg-day) 8.7E-07 1.3E-07 mg/kg/day 7.5E-05 mg/kg/day 1.7E-03

Cobalt 7.4E+00 mg/kg 2.1E-08 mg/kg/day NA NA NA 6.0E-08 mg/kg/day 3.0E-04 mg/kg/day 2.0E-04

Iron 1.7E+04 mg/kg 4.6E-05 mg/kg/day NA NA NA 1.3E-04 mg/kg/day 7.0E-01 mg/kg/day 1.9E-04

Manganese 2.5E+02 mg/kg 6.8E-07 mg/kg/day NA NA NA 2.0E-06 mg/kg/day 1.4E-01 mg/kg/day 1.4E-05

Mercury 6.6E+00 mg/kg 1.8E-08 mg/kg/day NA NA NA 5.3E-08 mg/kg/day 2.1E-05 mg/kg/day 2.5E-03

Vanadium 3.9E+01 mg/kg 1.1E-07 mg/kg/day NA NA NA 3.2E-07 mg/kg/day 1.3E-04 mg/kg/day 2.4E-03

Exp. Route Total 2.2E-05 1.2E-02

Exposure Point Total 6.7E-05 5.6E-02

Exposure Medium Total 6.7E-05 5.6E-02
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Air Emissions from Surface Soil Inhalation Naphthalene 8.5E-06 mg/m
3

6.9E-08 mg/m
3

3.4E-05 (ug/m3)
-1

2.4E-09 2.0E-07 mg/m
3

3.0E-03 mg/m
3

6.7E-05

Chromium 1.1E-08 mg/m
3

9.4E-11 mg/m
3

8.4E-02 (ug/m3)
-1

7.9E-09 2.7E-10 mg/m
3

1.0E-04 mg/m
3

2.7E-06

Exp. Route Total 1.0E-08 7.0E-05

Exposure Point Total 1.0E-08 7.0E-05

Exposure Medium Total 6.7E-05 5.6E-02

Surface Soil Total 6.7E-05 5.6E-02

Ash Ash Ash Ingestion

Aluminum 9.8E+03 mg/kg 6.9E-04 mg/kg/day NA NA NA 2.0E-03 mg/kg/day 1.0E+00 mg/kg/day 2.0E-03

Arsenic 9.5E+01 mg/kg 6.6E-06 mg/kg/day 1.5E+00 1/(mg/kg-day) 9.9E-06 1.9E-05 mg/kg/day 3.0E-04 mg/kg/day 6.4E-02

Chromium 2.4E+01 mg/kg 1.7E-06 mg/kg/day 5.0E-01 1/(mg/kg-day) 8.4E-07 4.9E-06 mg/kg/day 3.0E-03 mg/kg/day 1.6E-03

Cobalt 1.6E+01 mg/kg 1.1E-06 mg/kg/day NA NA NA 3.2E-06 mg/kg/day 3.0E-04 mg/kg/day 1.1E-02

Iron 4.6E+04 mg/kg 3.2E-03 mg/kg/day NA NA NA 9.4E-03 mg/kg/day 7.0E-01 mg/kg/day 1.3E-02

Manganese 3.6E+02 mg/kg 2.5E-05 mg/kg/day NA NA NA 7.3E-05 mg/kg/day 1.4E-01 mg/kg/day 5.2E-04

Vanadium 1.2E+02 mg/kg 8.1E-06 mg/kg/day NA NA NA 2.4E-05 mg/kg/day 5.0E-03 mg/kg/day 4.7E-03

Exp. Route Total 1.1E-05 9.7E-02

Dermal

Absorption Aluminum 9.8E+03 mg/kg 2.7E-05 mg/kg/day NA NA NA 8.0E-05 mg/kg/day 1.0E+00 mg/kg/day 8.0E-05

Arsenic 9.5E+01 mg/kg 7.9E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 1.2E-06 2.3E-06 mg/kg/day 3.0E-04 mg/kg/day 7.7E-03

Chromium 2.4E+01 mg/kg 6.7E-08 mg/kg/day 2.0E+01 1/(mg/kg-day) 1.3E-06 2.0E-07 mg/kg/day 7.5E-05 mg/kg/day 2.6E-03

Cobalt 1.6E+01 mg/kg 4.3E-08 mg/kg/day NA NA NA 1.3E-07 mg/kg/day 3.0E-04 mg/kg/day 4.2E-04

Iron 4.6E+04 mg/kg 1.3E-04 mg/kg/day NA NA NA 3.8E-04 mg/kg/day 7.0E-01 mg/kg/day 5.4E-04

Manganese 3.6E+02 mg/kg 1.0E-06 mg/kg/day NA NA NA 2.9E-06 mg/kg/day 1.4E-01 mg/kg/day 2.1E-05

Vanadium 1.2E+02 mg/kg 3.2E-07 mg/kg/day NA NA NA 9.4E-07 mg/kg/day 1.3E-04 mg/kg/day 7.2E-03

Exp. Route Total 2.5E-06 1.9E-02

Exposure Point Total 1.3E-05 1.2E-01

Exposure Medium Total 1.3E-05 1.2E-01
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Ash Air Emissions from Ash Inhalation Chromium 1.8E-08 mg/m
3

1.4E-10 mg/m
3

8.4E-02 (ug/m3)
-1

1.2E-08 4.2E-10 mg/m
3

1.0E-04 mg/m
3

4.2E-06

Exp. Route Total 1.2E-08 4.2E-06

Exposure Point Total 1.2E-08 4.2E-06

Exposure Medium Total 1.3E-05 1.2E-01

Ash Total 1.3E-05 1.2E-01

Sediment Sediment Sediment Ingestion

Benzo(a)pyrene 4.4E-01 mg/kg 1.5E-08 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.1E-07 4.5E-08 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 1.2E-01 mg/kg 4.1E-09 mg/kg/day 7.3E+00 1/(mg/kg-day) 3.0E-08 1.2E-08 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg 2.6E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 4.0E-07 7.7E-07 mg/kg/day 3.0E-04 mg/kg/day 2.6E-03

Chromium 1.7E+01 mg/kg 5.8E-07 mg/kg/day 5.0E-01 1/(mg/kg-day) 2.9E-07 1.7E-06 mg/kg/day 3.0E-03 mg/kg/day 5.7E-04

Cobalt 1.9E+01 mg/kg 6.7E-07 mg/kg/day NA NA NA 2.0E-06 mg/kg/day 3.0E-04 mg/kg/day 6.6E-03

Exp. Route Total 8.3E-07 9.7E-03

Dermal Benzo(a)pyrene 4.4E-01 mg/kg 6.8E-08 mg/kg/day 7.3E+00 1/(mg/kg-day) 5.0E-07 2.0E-07 mg/kg/day NA NA NA

Absorption Dibenz(a,h)anthracene 1.2E-01 mg/kg 1.8E-08 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.3E-07 5.3E-08 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg 2.7E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 4.1E-07 7.9E-07 mg/kg/day 3.0E-04 mg/kg/day 2.6E-03

Chromium 1.7E+01 mg/kg 2.0E-07 mg/kg/day 2.0E+01 1/(mg/kg-day) 4.0E-06 5.8E-07 mg/kg/day 7.5E-05 mg/kg/day 7.7E-03

Cobalt 1.9E+01 mg/kg 2.3E-07 mg/kg/day NA NA NA 6.7E-07 mg/kg/day 3.0E-04 mg/kg/day 2.2E-03

Exp. Route Total 5.0E-06 1.3E-02

Exposure Point Total 5.8E-06 2.2E-02

Exposure Medium Total 5.8E-06 2.2E-02

Sediment Total 5.8E-06 2.2E-02

Total of Receptor Risks Across All Media  8.6E-05 Total of Receptor Hazards Across All Media  1.9E-01

Total of Receptor Risks Across All Media  (Ash) 1.9E-05 Total of Receptor Hazards Across All Media  (Ash) 1.4E-01

Total of Receptor Risks Across All Media (Soil) 7.2E-05 Total of Receptor Hazards Across All Media  (Soil) 7.9E-02
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Surface Soil Ingestion

Benzo(a)anthracene 5.0E+01 mg/kg 1.8E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 1.3E-06 1.4E-05 mg/kg/day NA NA NA

Benzo(a)pyrene 5.3E+01 mg/kg 1.9E-06 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.4E-05 1.5E-05 mg/kg/day NA NA NA

Benzo(b)fluoranthene 5.3E+01 mg/kg 1.9E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 1.4E-06 1.5E-05 mg/kg/day NA NA NA

Benzo(k)fluoranthene 4.4E+01 mg/kg 1.6E-06 mg/kg/day 7.3E-02 1/(mg/kg-day) 1.2E-07 1.2E-05 mg/kg/day NA NA NA

Chrysene 5.3E+01 mg/kg 1.9E-06 mg/kg/day 7.3E-03 1/(mg/kg-day) 1.4E-08 1.5E-05 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 1.3E+01 mg/kg 4.6E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 3.4E-06 3.6E-06 mg/kg/day NA NA NA

Dibenzofuran 3.9E+00 mg/kg 1.4E-07 mg/kg/day NA NA NA 1.1E-06 mg/kg/day 1.0E-03 mg/kg/day 1.1E-03

Fluoranthene 1.0E+02 mg/kg 3.7E-06 mg/kg/day NA NA NA 2.9E-05 mg/kg/day 4.0E-02 mg/kg/day 7.1E-04

Indeno(1,2,3-cd)pyrene 3.5E+01 mg/kg 1.3E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 9.2E-07 9.8E-06 mg/kg/day NA NA NA

Naphthalene 5.4E-01 mg/kg 2.0E-08 mg/kg/day NA NA NA 1.5E-07 mg/kg/day 2.0E-02 mg/kg/day 7.6E-06

Pyrene 8.2E+01 mg/kg 2.9E-06 mg/kg/day NA NA NA 2.3E-05 mg/kg/day 3.0E-02 mg/kg/day 7.6E-04

Dieldrin 8.1E-03 mg/kg 2.9E-10 mg/kg/day 1.6E+01 1/(mg/kg-day) 4.7E-09 2.3E-09 mg/kg/day 5.0E-05 mg/kg/day 4.6E-05

2,3,7,8-TCDD TEQ 3.0E-06 mg/kg 1.1E-13 mg/kg/day 1.3E+05 1/(mg/kg-day) 1.4E-08 8.3E-13 mg/kg/day 1.0E-09 mg/kg/day 8.3E-04

Nitroglycerin 1.9E+00 mg/kg 6.8E-08 mg/kg/day NA NA NA 5.3E-07 mg/kg/day 1.0E-04 mg/kg/day 5.3E-03

Aluminum 9.7E+03 mg/kg 3.5E-04 mg/kg/day NA NA NA 2.7E-03 mg/kg/day 1.0E+00 mg/kg/day 2.7E-03

Arsenic 2.7E+01 mg/kg 9.9E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 1.5E-06 7.7E-06 mg/kg/day 3.0E-04 mg/kg/day 2.6E-02

Chromium 1.6E+01 mg/kg 5.6E-07 mg/kg/day 5.0E-01 1/(mg/kg-day) 2.8E-07 4.4E-06 mg/kg/day 3.0E-03 mg/kg/day 1.5E-03

Cobalt 7.4E+00 mg/kg 2.7E-07 mg/kg/day NA NA NA 2.1E-06 mg/kg/day 3.0E-04 mg/kg/day 6.9E-03

Iron 1.7E+04 mg/kg 6.0E-04 mg/kg/day NA NA NA 4.6E-03 mg/kg/day 7.0E-01 mg/kg/day 6.6E-03

Manganese 2.5E+02 mg/kg 8.8E-06 mg/kg/day NA NA NA 6.9E-05 mg/kg/day 1.4E-01 mg/kg/day 4.9E-04

Mercury 6.6E+00 mg/kg 2.4E-07 mg/kg/day NA NA NA 1.8E-06 mg/kg/day 3.0E-04 mg/kg/day 6.1E-03

Vanadium 3.9E+01 mg/kg 1.4E-06 mg/kg/day NA NA NA 1.1E-05 mg/kg/day 5.0E-03 mg/kg/day 2.2E-03

Exp. Route Total 2.3E-05 6.1E-02
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Benzo(a)anthracene 5.0E+01 mg/kg 2.7E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 2.0E-06 2.1E-05 mg/kg/day NA NA NA

Absorption Benzo(a)pyrene 5.3E+01 mg/kg 2.9E-06 mg/kg/day 7.3E+00 1/(mg/kg-day) 2.1E-05 2.2E-05 mg/kg/day NA NA NA

Benzo(b)fluoranthene 5.3E+01 mg/kg 2.9E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 2.1E-06 2.2E-05 mg/kg/day NA NA NA

Benzo(k)fluoranthene 4.4E+01 mg/kg 2.4E-06 mg/kg/day 7.3E-02 1/(mg/kg-day) 1.8E-07 1.9E-05 mg/kg/day NA NA NA

Chrysene 5.3E+01 mg/kg 2.9E-06 mg/kg/day 7.3E-03 1/(mg/kg-day) 2.1E-08 2.2E-05 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 1.3E+01 mg/kg 7.1E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 5.2E-06 5.5E-06 mg/kg/day NA NA NA

Dibenzofuran 3.9E+00 mg/kg 1.6E-07 mg/kg/day NA NA NA 1.3E-06 mg/kg/day 1.0E-03 mg/kg/day 1.3E-03

Fluoranthene 1.0E+02 mg/kg 5.6E-06 mg/kg/day NA NA NA 4.3E-05 mg/kg/day 4.0E-02 mg/kg/day 1.1E-03

Indeno(1,2,3-cd)pyrene 3.5E+01 mg/kg 1.9E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 1.4E-06 1.5E-05 mg/kg/day NA NA NA

Naphthalene 5.4E-01 mg/kg 3.0E-08 mg/kg/day NA NA NA 2.3E-07 mg/kg/day 2.0E-02 mg/kg/day 1.2E-05

Pyrene 8.2E+01 mg/kg 4.5E-06 mg/kg/day NA NA NA 3.5E-05 mg/kg/day 3.0E-02 mg/kg/day 1.2E-03

Dieldrin 8.1E-03 mg/kg 3.4E-10 mg/kg/day 1.6E+01 1/(mg/kg-day) 5.5E-09 2.7E-09 mg/kg/day 5.0E-05 mg/kg/day 5.3E-05

2,3,7,8-TCDD TEQ 3.0E-06 mg/kg 3.8E-14 mg/kg/day 1.3E+05 1/(mg/kg-day) 4.9E-09 2.9E-13 mg/kg/day 1.0E-09 mg/kg/day 2.9E-04

Nitroglycerin 1.9E+00 mg/kg 8.0E-08 mg/kg/day NA NA NA 6.2E-07 mg/kg/day 1.0E-04 mg/kg/day 6.2E-03

Aluminum 9.7E+03 mg/kg 4.1E-05 mg/kg/day NA NA NA 3.2E-04 mg/kg/day 1.0E+00 mg/kg/day 3.2E-04

Arsenic 2.7E+01 mg/kg 3.5E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 5.2E-07 2.7E-06 mg/kg/day 3.0E-04 mg/kg/day 9.0E-03

Chromium 1.6E+01 mg/kg 6.6E-08 mg/kg/day 2.0E+01 1/(mg/kg-day) 1.3E-06 5.1E-07 mg/kg/day 7.5E-05 mg/kg/day 6.8E-03

Cobalt 7.4E+00 mg/kg 3.1E-08 mg/kg/day NA NA NA 2.4E-07 mg/kg/day 3.0E-04 mg/kg/day 8.1E-04

Iron 1.7E+04 mg/kg 7.0E-05 mg/kg/day NA NA NA 5.4E-04 mg/kg/day 7.0E-01 mg/kg/day 7.8E-04

Manganese 2.5E+02 mg/kg 1.0E-06 mg/kg/day NA NA NA 8.0E-06 mg/kg/day 1.4E-01 mg/kg/day 5.7E-05

Mercury 6.6E+00 mg/kg 2.8E-08 mg/kg/day NA NA NA 2.2E-07 mg/kg/day 2.1E-05 mg/kg/day 1.0E-02

Vanadium 3.9E+01 mg/kg 1.6E-07 mg/kg/day NA NA NA 1.3E-06 mg/kg/day 1.3E-04 mg/kg/day 9.8E-03

Exp. Route Total 3.4E-05 4.8E-02

Exposure Point Total 5.6E-05 1.1E-01

Exposure Medium Total 5.6E-05 1.1E-01

Surface Soil Air Emissions from Surface Soil Inhalation Naphthalene 8.5E-06 mg/m
3

2.6E-08 mg/m
3

3.4E-05 (ug/m
3
)
-1

8.8E-10 2.0E-07 mg/m
3

3.0E-03 mg/m
3

6.7E-05

Chromium 1.1E-08 mg/m
3

3.5E-11 mg/m
3

8.4E-02 (ug/m
3
)
-1

2.9E-09 2.7E-10 mg/m
3

1.0E-04 mg/m
3

2.7E-06

Exp. Route Total 3.8E-09 7.0E-05

Exposure Point Total 3.8E-09 7.0E-05

Exposure Medium Total 5.6E-05 1.1E-01

Surface Soil Total 5.6E-05 1.1E-01
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Ash Ash Ash Ingestion

Aluminum 9.8E+03 mg/kg 3.5E-04 mg/kg/day NA NA NA 2.7E-03 mg/kg/day 1.0E+00 mg/kg/day 2.7E-03

Arsenic 9.5E+01 mg/kg 3.4E-06 mg/kg/day 1.5E+00 1/(mg/kg-day) 5.1E-06 2.6E-05 mg/kg/day 3.0E-04 mg/kg/day 8.8E-02

Chromium 2.4E+01 mg/kg 8.7E-07 mg/kg/day 5.0E-01 1/(mg/kg-day) 4.3E-07 6.7E-06 mg/kg/day 3.0E-03 mg/kg/day 2.2E-03

Cobalt 1.6E+01 mg/kg 5.6E-07 mg/kg/day NA NA NA 4.3E-06 mg/kg/day 3.0E-04 mg/kg/day 1.4E-02

Iron 4.6E+04 mg/kg 1.7E-03 mg/kg/day NA NA NA 1.3E-02 mg/kg/day 7.0E-01 mg/kg/day 1.8E-02

Manganese 3.6E+02 mg/kg 1.3E-05 mg/kg/day NA NA NA 1.0E-04 mg/kg/day 1.4E-01 mg/kg/day 7.2E-04

Vanadium 1.2E+02 mg/kg 4.2E-06 mg/kg/day NA NA NA 3.2E-05 mg/kg/day 5.0E-03 mg/kg/day 6.5E-03

Exp. Route Total 5.5E-06 1.3E-01

Dermal Aluminum 9.8E+03 mg/kg 4.1E-05 mg/kg/day NA NA NA 3.2E-04 mg/kg/day 1.0E+00 mg/kg/day 3.2E-04

Absorption Arsenic 9.5E+01 mg/kg 1.2E-06 mg/kg/day 1.5E+00 1/(mg/kg-day) 1.8E-06 9.3E-06 mg/kg/day 3.0E-04 mg/kg/day 3.1E-02

Chromium 2.4E+01 mg/kg 1.0E-07 mg/kg/day 2.0E+01 1/(mg/kg-day) 2.0E-06 7.9E-07 mg/kg/day 7.5E-05 mg/kg/day 1.1E-02

Cobalt 1.6E+01 mg/kg 6.5E-08 mg/kg/day NA NA NA 5.1E-07 mg/kg/day 3.0E-04 mg/kg/day 1.7E-03

Iron 4.6E+04 mg/kg 1.9E-04 mg/kg/day NA NA NA 1.5E-03 mg/kg/day 7.0E-01 mg/kg/day 2.2E-03

Manganese 3.6E+02 mg/kg 1.5E-06 mg/kg/day NA NA NA 1.2E-05 mg/kg/day 1.4E-01 mg/kg/day 8.4E-05

Vanadium 1.2E+02 mg/kg 4.9E-07 mg/kg/day NA NA NA 3.8E-06 mg/kg/day 1.3E-04 mg/kg/day 2.9E-02

Exp. Route Total 3.8E-06 7.5E-02

Exposure Point Total 9.3E-06 2.1E-01

Exposure Medium Total 9.3E-06 2.1E-01

Ash Air Emissions from Ash Inhalation Chromium 1.8E-08 mg/m
3

5.4E-11 mg/m
3

8.4E-02 (ug/m3)
-1

4.5E-09 4.2E-10 mg/m
3

1.0E-04 mg/m
3

4.2E-06

Exp. Route Total 4.5E-09 4.2E-06

Exposure Point Total 4.5E-09 4.2E-06

Exposure Medium Total 9.3E-06 2.1E-01

Ash Total 9.3E-06 2.1E-01
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Sediment Ingestion

Benzo(a)pyrene 4.4E-01 mg/kg 7.9E-09 mg/kg/day 7.3E+00 1/(mg/kg-day) 5.7E-08 6.1E-08 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 1.2E-01 mg/kg 2.1E-09 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.5E-08 1.6E-08 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg 1.4E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 2.0E-07 1.1E-06 mg/kg/day 3.0E-04 mg/kg/day 3.5E-03

Chromium 1.7E+01 mg/kg 3.0E-07 mg/kg/day 5.0E-01 1/(mg/kg-day) 1.5E-07 2.3E-06 mg/kg/day 3.0E-03 mg/kg/day 7.8E-04

Cobalt 1.9E+01 mg/kg 3.5E-07 mg/kg/day NA NA NA 2.7E-06 mg/kg/day 3.0E-04 mg/kg/day 9.0E-03

Exp. Route Total 4.3E-07 1.3E-02

Dermal Benzo(a)pyrene 4.4E-01 mg/kg 8.0E-08 mg/kg/day 7.3E+00 1/(mg/kg-day) 5.8E-07 2.3E-07 mg/kg/day NA NA NA

Absorption Dibenz(a,h)anthracene 1.2E-01 mg/kg 8.0E-09 mg/kg/day 7.3E+00 1/(mg/kg-day) 5.8E-08 6.2E-08 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg 3.2E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 4.8E-07 9.3E-07 mg/kg/day 3.0E-04 mg/kg/day 3.1E-03

Chromium 1.7E+01 mg/kg 2.3E-07 mg/kg/day 2.0E+01 1/(mg/kg-day) 4.7E-06 6.8E-07 mg/kg/day 7.5E-05 mg/kg/day 9.1E-03

Cobalt 1.9E+01 mg/kg 2.7E-07 mg/kg/day NA NA NA 7.9E-07 mg/kg/day 3.0E-04 mg/kg/day 2.6E-03

Exp. Route Total 5.8E-06 1.5E-02

Exposure Point Total 6.2E-06 2.8E-02

Exposure Medium Total 6.2E-06 2.8E-02

Sediment Total 6.2E-06 2.8E-02

Total of Receptor Risks Across All Media  7.2E-05 Total of Receptor Hazards Across All Media  3.4E-01

Total of Receptor Risks Across All Media (Ash) 1.6E-05 Total of Receptor Hazards Across All Media (Ash) 2.4E-01

Total of Receptor Risks Across All Media (Soil) 6.3E-05 Total of Receptor Hazards Across All Media (Soil) 1.4E-01
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil* Soil* Soil* Ingestion

Benzo(a)anthracene 1.5E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 2.1E-05 mg/kg/day NA NA NA

Benzo(a)pyrene 1.6E+01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 2.2E-05 mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 2.2E-05 mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg NA mg/kg/day 7.3E-02 1/(mg/kg-day) NA 1.9E-05 mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg NA mg/kg/day 7.3E-03 1/(mg/kg-day) NA 2.2E-05 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 5.4E-06 mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg NA mg/kg/day NA NA NA 9.6E-07 mg/kg/day 1.0E-03 mg/kg/day 9.6E-04

Fluoranthene 3.2E+01 mg/kg NA mg/kg/day NA NA NA 4.3E-05 mg/kg/day 4.0E-02 mg/kg/day 1.1E-03

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 1.5E-05 mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg NA mg/kg/day NA NA NA 4.2E-07 mg/kg/day 2.0E-02 mg/kg/day 2.1E-05

Pyrene 2.5E+01 mg/kg NA mg/kg/day NA NA NA 3.5E-05 mg/kg/day 3.0E-02 mg/kg/day 1.2E-03

4,4'-DDD 7.3E+00 mg/kg NA mg/kg/day 2.4E-01 1/(mg/kg-day) NA 1.0E-05 mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg NA mg/kg/day 1.6E+01 1/(mg/kg-day) NA 7.2E-09 mg/kg/day 5.0E-05 mg/kg/day 1.4E-04

Heptachlor epoxide 2.0E-02 mg/kg NA mg/kg/day 9.1E+00 1/(mg/kg-day) NA 2.7E-08 mg/kg/day 1.3E-05 mg/kg/day 2.1E-03

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg NA mg/kg/day 1.3E+05 1/(mg/kg-day) NA 3.5E-12 mg/kg/day 1.0E-09 mg/kg/day 3.5E-03

Nitroglycerin 1.9E+00 mg/kg NA mg/kg/day NA NA NA 2.6E-06 mg/kg/day 1.0E-04 mg/kg/day 2.6E-02

Arsenic 1.0E+01 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 1.4E-05 mg/kg/day 3.0E-04 mg/kg/day 4.7E-02

Chromium 1.7E+01 mg/kg NA mg/kg/day 5.0E-01 1/(mg/kg-day) NA 2.4E-05 mg/kg/day 3.0E-03 mg/kg/day 7.9E-03

Cobalt 8.8E+00 mg/kg NA mg/kg/day NA NA NA 1.2E-05 mg/kg/day 3.0E-04 mg/kg/day 4.0E-02

Iron 2.2E+04 mg/kg NA mg/kg/day NA NA NA 3.0E-02 mg/kg/day 7.0E-01 mg/kg/day 4.2E-02

Lead 1.4E+02 mg/kg NA mg/kg/day NA NA NA 1.9E-04 mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg NA mg/kg/day NA NA NA 2.6E-04 mg/kg/day 1.4E-01 mg/kg/day 1.9E-03

Mercury 2.1E+00 mg/kg NA mg/kg/day NA NA NA 2.8E-06 mg/kg/day 3.0E-04 mg/kg/day 9.4E-03

Vanadium 4.0E+01 mg/kg NA mg/kg/day NA NA NA 5.5E-05 mg/kg/day 5.0E-03 mg/kg/day 1.1E-02

Exp. Route Total NA 1.9E-01
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Benzo(a)anthracene 1.5E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 1.1E-05 mg/kg/day NA NA NA

Absorption Benzo(a)pyrene 1.6E+01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 1.2E-05 mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 1.2E-05 mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg NA mg/kg/day 7.3E-02 1/(mg/kg-day) NA 9.8E-06 mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg NA mg/kg/day 7.3E-03 1/(mg/kg-day) NA 1.2E-05 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 2.8E-06 mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg NA mg/kg/day NA NA NA 3.8E-07 mg/kg/day 1.0E-03 mg/kg/day 3.8E-04

Fluoranthene 3.2E+01 mg/kg NA mg/kg/day NA NA NA 2.2E-05 mg/kg/day 4.0E-02 mg/kg/day 5.6E-04

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 7.8E-06 mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg NA mg/kg/day NA NA NA 2.2E-07 mg/kg/day 2.0E-02 mg/kg/day 1.1E-05

Pyrene 2.5E+01 mg/kg NA mg/kg/day NA NA NA 1.8E-05 mg/kg/day 3.0E-02 mg/kg/day 6.0E-04

4,4'-DDD 7.3E+00 mg/kg NA mg/kg/day 3.4E-01 1/(mg/kg-day) NA 4.0E-06 mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg NA mg/kg/day 1.6E+01 1/(mg/kg-day) NA 2.9E-09 mg/kg/day 5.0E-05 mg/kg/day 5.8E-05

Heptachlor epoxide 2.0E-02 mg/kg NA mg/kg/day 9.1E+00 1/(mg/kg-day) NA 1.1E-08 mg/kg/day 1.3E-05 mg/kg/day 8.3E-04

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg NA mg/kg/day 1.3E+05 1/(mg/kg-day) NA 4.2E-13 mg/kg/day 1.0E-09 mg/kg/day 4.2E-04

Nitroglycerin 1.9E+00 mg/kg NA mg/kg/day NA NA NA 1.0E-06 mg/kg/day 1.0E-04 mg/kg/day 1.0E-02

Arsenic 1.0E+01 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 1.7E-06 mg/kg/day 3.0E-04 mg/kg/day 5.7E-03

Chromium 1.7E+01 mg/kg NA mg/kg/day 2.0E+01 1/(mg/kg-day) NA 9.4E-07 mg/kg/day 7.5E-05 mg/kg/day 1.3E-02

Cobalt 8.8E+00 mg/kg NA mg/kg/day NA NA NA 4.8E-07 mg/kg/day 3.0E-04 mg/kg/day 1.6E-03

Iron 2.2E+04 mg/kg NA mg/kg/day NA NA NA 1.2E-03 mg/kg/day 7.0E-01 mg/kg/day 1.7E-03

Lead 1.4E+02 mg/kg NA mg/kg/day NA NA NA 7.4E-06 mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg NA mg/kg/day NA NA NA 1.0E-05 mg/kg/day 1.4E-01 mg/kg/day 7.5E-05

Mercury 2.1E+00 mg/kg NA mg/kg/day NA NA NA 1.1E-07 mg/kg/day 2.1E-05 mg/kg/day 5.4E-03

Vanadium 4.0E+01 mg/kg NA mg/kg/day NA NA NA 2.2E-06 mg/kg/day 1.3E-04 mg/kg/day 1.7E-02

Exp. Route Total NA 5.7E-02

Exposure Point Total NA 2.5E-01

Exposure Medium Total NA 2.5E-01

Soil* Air Emissions from Soil* Inhalation Naphthalene 9.5E-05 mg/m
3

NA mg/m
3

3.4E-05 (ug/m
3
)
-1

NA 9.2E-05 mg/m
3

3.0E-03 mg/m
3

3.1E-02

Chromium 1.2E-08 mg/m
3

NA mg/m
3

8.4E-02 (ug/m
3
)
-1

NA 1.1E-08 mg/m
3

1.0E-04 mg/m
3

1.1E-04

Exp. Route Total NA 3.1E-02

Exposure Point Total NA 3.1E-02

Exposure Medium Total NA 2.8E-01

Soil* Total NA 2.8E-01
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Ash Ash Ash Ingestion

Aluminum 9.8E+03 mg/kg NA mg/kg/day NA NA NA 1.3E-02 mg/kg/day 1.0E+00 mg/kg/day 1.3E-02

Arsenic 9.5E+01 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 1.3E-04 mg/kg/day 3.0E-04 mg/kg/day 4.3E-01

Chromium 2.4E+01 mg/kg NA mg/kg/day 5.0E-01 1/(mg/kg-day) NA 3.3E-05 mg/kg/day 3.0E-03 mg/kg/day 1.1E-02

Cobalt 1.6E+01 mg/kg NA mg/kg/day NA NA NA 2.1E-05 mg/kg/day 3.0E-04 mg/kg/day 7.1E-02

Iron 4.6E+04 mg/kg NA mg/kg/day NA NA NA 6.3E-02 mg/kg/day 7.0E-01 mg/kg/day 9.1E-02

Manganese 3.6E+02 mg/kg NA mg/kg/day NA NA NA 4.9E-04 mg/kg/day 1.4E-01 mg/kg/day 3.5E-03

Vanadium 1.2E+02 mg/kg NA mg/kg/day NA NA NA 1.6E-04 mg/kg/day 5.0E-03 mg/kg/day 3.2E-02

Exp. Route Total NA 6.5E-01

Dermal

Absorption Aluminum 9.8E+03 mg/kg NA mg/kg/day NA NA NA 5.4E-04 mg/kg/day 1.0E+00 mg/kg/day 5.4E-04

Arsenic 9.5E+01 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 1.6E-05 mg/kg/day 3.0E-04 mg/kg/day 5.2E-02

Chromium 2.4E+01 mg/kg NA mg/kg/day 2.0E+01 1/(mg/kg-day) NA 1.3E-06 mg/kg/day 7.5E-05 mg/kg/day 1.8E-02

Cobalt 1.6E+01 mg/kg NA mg/kg/day NA NA NA 8.5E-07 mg/kg/day 3.0E-04 mg/kg/day 2.8E-03

Iron 4.6E+04 mg/kg NA mg/kg/day NA NA NA 2.5E-03 mg/kg/day 7.0E-01 mg/kg/day 3.6E-03

Manganese 3.6E+02 mg/kg NA mg/kg/day NA NA NA 2.0E-05 mg/kg/day 1.4E-01 mg/kg/day 1.4E-04

Vanadium 1.2E+02 mg/kg NA mg/kg/day NA NA NA 6.3E-06 mg/kg/day 1.3E-04 mg/kg/day 4.9E-02

Exp. Route Total NA 1.3E-01

Exposure Point Total NA 7.8E-01

Exposure Medium Total NA 7.8E-01

Ash Air Emissions from Ash Inhalation Chromium 1.8E-08 mg/m
3

NA mg/m
3

8.4E-02 (ug/m3)
-1

NA 1.7E-08 mg/m
3

1.0E-04 mg/m
3

1.7E-04

Exp. Route Total NA 1.7E-04

Exposure Point Total NA 1.7E-04

Exposure Medium Total NA 7.8E-01

Ash Total NA 7.8E-01
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Sediment Ingestion

Benzo(a)pyrene 4.4E-01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 4.5E-08 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 1.2E-01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 1.2E-08 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 7.7E-07 mg/kg/day 3.0E-04 mg/kg/day 2.6E-03

Chromium 1.7E+01 mg/kg NA mg/kg/day 5.0E-01 1/(mg/kg-day) NA 1.7E-06 mg/kg/day 3.0E-03 mg/kg/day 5.7E-04

Cobalt 1.9E+01 mg/kg NA mg/kg/day NA NA NA 2.0E-06 mg/kg/day 3.0E-04 mg/kg/day 6.6E-03

Exp. Route Total NA 9.7E-03

Dermal Benzo(a)pyrene 4.4E-01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 2.0E-07 mg/kg/day NA NA NA

Absorption Dibenz(a,h)anthracene 1.2E-01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 5.3E-08 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 7.9E-07 mg/kg/day 3.0E-04 mg/kg/day 2.6E-03

Chromium 1.7E+01 mg/kg NA mg/kg/day 2.0E+01 1/(mg/kg-day) NA 5.8E-07 mg/kg/day 7.5E-05 mg/kg/day 7.7E-03

Cobalt 1.9E+01 mg/kg NA mg/kg/day NA NA NA 6.7E-07 mg/kg/day 3.0E-04 mg/kg/day 2.2E-03

Exp. Route Total NA 1.3E-02

Exposure Point Total NA 2.2E-02

Exposure Medium Total NA 2.2E-02

Sediment Total NA 2.2E-02

Groundwater Groundwater Shallow Groundwater- Tap Water Ingestion Naphthalene 1.7E+00 ug/L NA mg/kg/day NA NA NA 4.7E-05 mg/kg/day 2.0E-02 mg/kg/day 2.3E-03

Heptachlor 2.1E-02 ug/L NA mg/kg/day 4.5E+00 1/(mg/kg-day) NA 5.8E-07 mg/kg/day 5.0E-04 mg/kg/day 1.2E-03

Arsenic 1.3E+01 ug/L NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 3.5E-04 mg/kg/day 3.0E-04 mg/kg/day 1.2E+00

Cobalt 4.6E+01 ug/L NA mg/kg/day NA NA NA 1.3E-03 mg/kg/day 3.0E-04 mg/kg/day 4.2E+00

Iron 2.1E+04 ug/L NA mg/kg/day NA NA NA 5.8E-01 mg/kg/day 7.0E-01 mg/kg/day 8.3E-01

Manganese 8.8E+02 ug/L NA mg/kg/day NA NA NA 2.4E-02 mg/kg/day 1.4E-01 mg/kg/day 1.7E-01

Exp. Route Total NA 6.4E+00

Dermal Naphthalene 1.7E+00 ug/L NA mg/kg/day NA NA NA 3.6E-05 mg/kg/day 2.0E-02 mg/kg/day 1.8E-03

Absorption Heptachlor 2.1E-02 ug/L NA mg/kg/day 4.5E+00 1/(mg/kg-day) NA 2.7E-07 mg/kg/day 5.0E-04 mg/kg/day 5.5E-04

Arsenic 1.3E+01 ug/L NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 1.6E-05 mg/kg/day 3.0E-04 mg/kg/day 5.2E-02

Cobalt 4.6E+01 ug/L NA mg/kg/day NA NA NA 6.6E-06 mg/kg/day 3.0E-04 mg/kg/day 2.2E-02

Iron 2.1E+04 ug/L NA mg/kg/day NA NA NA 6.1E-03 mg/kg/day 7.0E-01 mg/kg/day 8.7E-03

Manganese 8.8E+02 ug/L NA mg/kg/day NA NA NA 1.3E-04 mg/kg/day 1.4E-01 mg/kg/day 8.9E-04

Exp. Route Total NA 8.6E-02

Exposure Point Total NA 6.5E+00
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Shallow Groundwater- Water Vapors at  

Showerhead
Inhalation

Naphthalene 1.7E+00 ug/L NA mg/m
3

3.4E-05 (ug/m3)
-1

NA 5.5E-05 mg/m
3

3.0E-03 mg/m
3

1.8E-02

Exp. Route Total NA 1.8E-02

Exposure Point Total NA 1.8E-02

Exposure Medium Total NA 6.5E+00

Groundwater Total NA 6.5E+00

Total of Receptor Risks Across All Media  NA Total of Receptor Hazards Across All Media  7.6E+00

Total of Receptor Risks Across All Media (Ash) NA Total of Receptor Hazards Across All Media (Ash) 7.3E+00

Total of Receptor Risks Across All Media (Soil) NA Total of Receptor Hazards Across All Media (Soil) 6.8E+00

*Soil = combined surface and subsurface soil.
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Table 7.3.RME Supplement A

Inhalation Exposure Concentrations from Foster and Chrostowski Shower Model

Adult Resident

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Chemical of Potential Concern

Exposure Point 

Concentration Cwo 

(µg/L)

Molecular weight 

(MW) (g/mole)

Henry's Law Constant 

(H)                                   

(atm-m
3
/mole)

Kg (VOC) 

(cm/hr)

Kl (VOC) 

(cm/hr)

KL                   

(cm/hr)

Kal                         

(cm/hr)

Cwd                         

(µg/L)

S                                  

(µg/m
3
 -min) Ca (mg/m

3
)

Naphthalene 1.7E+00 1.3E+02 4.4E-04 1.1E+03 1.2E+01 7.5E+00 1.0E+01 1.4E-01 1.1E-01 2.4E-03

Variables Units Exposure Assumptions

Kg(VOC) = gas-film mass transfer coefficient cm/hr Solved by Eq 1

Kl(VOC) = liquid-film mass transfer coefficient cm/hr Solved by Eq 2

KL = overall mass transfer coefficient cm/hr Solved by Eq 3

Kal = adjusted overall mass transfer coeff. cm/hr Solved by Eq 4

Tl = Calibration temp. of water K (20C +273) 293

Ts = Shower water temperature k (45C) 318

Us = water viscosity at Ts centipoise 0.596

Ul = water viscosity at Tl cp 1.002

Cwd = conc. leaving droplets after time sdt µg/l Solved by Eq 5

sdt = shower droplet drop time sec 0.5

d =  shower droplet diameter mm 1

FR = shower water flow rate l/min 10

SV = shower room air volume m
3

12

S = indoor VOC generation rate µg/m
3
-min Solved by Eq 6

Ds = duration of shower min 34.8

Dt = total duration in shower room min 60

R = air exchange rate min
-1

0.0083

Ca = indoor air concentration of VOCs µg/m
3

Solved by Eq 7

Equation 1: Kg(VOC) =  3000 * (18 / MW)
0.5

Equation 2: Kl(VOC) =  20 * (44 / MW)
0.5

Equation 3: KL =  ((1 / Kl(VOC)) + (0.024 / (Kg (VOC) * H)))
-1

Equation 4: Kal =  (KL * (((Tl * Us) / (Ts * Ul))
-0.5

))

Equation 5: Cwd =  (Cwo * (1-EXP((-1 * Kal * sdt)/(60 * d))))

Equation 6: S =  (Cwd * FR / SV)

Equation 7: Ca = If t>Ds  [(S / R ) * (Ds + (EXP(-R * Dt) / R)

     -(EXP(R *(Ds - Dt)) / R)] / Dt * 1/1000
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Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Chemical Groundwater Permeability Lag Fraction Duration

of Potential Concentration Coefficient Time Absorbed Water of Event

Concern (CW) (Kp) B (τevent) t* (FA) (tevent) DAevent

(µg/L) (cm/hr) (dimensionless) (hr) (hr) (dimensionless) (hr) (mg/cm
2
-event) Eq

Naphthalene 1.70E+00 4.7E-02 2.0E-01 5.6E-01 1.3E+00 1.0E+00 0.58 1.5E-07 3

Heptachlor 2.10E-02 8.6E-03 1.0E-01 1.3E+01 3.2E+01 8.0E-01 0.58 1.1E-09 2

Arsenic 1.28E+01 8.6E-03 NA NA NA NA 0.58 6.4E-08 1

Cobalt 4.61E+01 1.0E-03 NA NA NA NA 0.58 2.7E-08 1

Iron 2.12E+04 2.0E-03 NA NA NA NA 0.58 2.5E-05 1

Manganese 8.76E+02 1.0E-03 NA NA NA NA 0.58 5.1E-07 1

Inorganics:  DAevent (mg/cm2-event) = 

Kp x CW x tevent x 0.001 mg/ug x 0.001 l/cm
3  

(eq 1)

Organics:  DAevent (mg/cm2-event) = 

(eq 2)

(eq 3)

Notes:

Permeability constants from EPA 2004, Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental 
     Guidance for Dermal Risk Assessment - Interim).  EPA/540/R/99/005. The default value of 0.001 was assigned to inorganics not listed in this document.

NA - not applicable.

Table 7.3.RME Supplement B

Calculation of DAevent

Adult Resident, Groundwater
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TABLE 7.4.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil* Soil* Soil* Ingestion

Benzo(a)anthracene 1.5E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 2.0E-04 mg/kg/day NA NA NA

Benzo(a)pyrene 1.6E+01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 2.1E-04 mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 2.1E-04 mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg NA mg/kg/day 7.3E-02 1/(mg/kg-day) NA 1.8E-04 mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg NA mg/kg/day 7.3E-03 1/(mg/kg-day) NA 2.1E-04 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 5.1E-05 mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg NA mg/kg/day NA NA NA 9.0E-06 mg/kg/day 1.0E-03 mg/kg/day 9.0E-03

Fluoranthene 3.2E+01 mg/kg NA mg/kg/day NA NA NA 4.0E-04 mg/kg/day 4.0E-02 mg/kg/day 1.0E-02

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 1.4E-04 mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg NA mg/kg/day NA NA NA 3.9E-06 mg/kg/day 2.0E-02 mg/kg/day 2.0E-04

Pyrene 2.5E+01 mg/kg NA mg/kg/day NA NA NA 3.3E-04 mg/kg/day 3.0E-02 mg/kg/day 1.1E-02

4,4'-DDD 7.3E+00 mg/kg NA mg/kg/day 2.4E-01 1/(mg/kg-day) NA 9.4E-05 mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg NA mg/kg/day 1.6E+01 1/(mg/kg-day) NA 6.7E-08 mg/kg/day 5.0E-05 mg/kg/day 1.3E-03

Heptachlor epoxide 2.0E-02 mg/kg NA mg/kg/day 9.1E+00 1/(mg/kg-day) NA 2.5E-07 mg/kg/day 1.3E-05 mg/kg/day 1.9E-02

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg NA mg/kg/day 1.3E+05 1/(mg/kg-day) NA 3.3E-11 mg/kg/day 1.0E-09 mg/kg/day 3.3E-02

Nitroglycerin 1.9E+00 mg/kg NA mg/kg/day NA NA NA 2.4E-05 mg/kg/day 1.0E-04 mg/kg/day 2.4E-01

Arsenic 1.0E+01 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 1.3E-04 mg/kg/day 3.0E-04 mg/kg/day 4.4E-01

Chromium 1.7E+01 mg/kg NA mg/kg/day 5.0E-01 1/(mg/kg-day) NA 2.2E-04 mg/kg/day 3.0E-03 mg/kg/day 7.3E-02

Cobalt 8.8E+00 mg/kg NA mg/kg/day NA NA NA 1.1E-04 mg/kg/day 3.0E-04 mg/kg/day 3.8E-01

Iron 2.2E+04 mg/kg NA mg/kg/day NA NA NA 2.8E-01 mg/kg/day 7.0E-01 mg/kg/day 3.9E-01

Lead 1.4E+02 mg/kg NA mg/kg/day NA NA NA 1.7E-03 mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg NA mg/kg/day NA NA NA 2.4E-03 mg/kg/day 1.4E-01 mg/kg/day 1.7E-02

Mercury 2.1E+00 mg/kg NA mg/kg/day NA NA NA 2.6E-05 mg/kg/day 3.0E-04 mg/kg/day 8.8E-02

Vanadium 4.0E+01 mg/kg NA mg/kg/day NA NA NA 5.1E-04 mg/kg/day 5.0E-03 mg/kg/day 1.0E-01

Exp. Route Total NA 1.8E+00
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TABLE 7.4.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Benzo(a)anthracene 1.5E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 7.2E-05 mg/kg/day NA NA NA

Absorption Benzo(a)pyrene 1.6E+01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 7.6E-05 mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 7.6E-05 mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg NA mg/kg/day 7.3E-02 1/(mg/kg-day) NA 6.4E-05 mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg NA mg/kg/day 7.3E-03 1/(mg/kg-day) NA 7.6E-05 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 1.8E-05 mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg NA mg/kg/day NA NA NA 2.5E-06 mg/kg/day 1.0E-03 mg/kg/day 2.5E-03

Fluoranthene 3.2E+01 mg/kg NA mg/kg/day NA NA NA 1.5E-04 mg/kg/day 4.0E-02 mg/kg/day 3.7E-03

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 5.1E-05 mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg NA mg/kg/day NA NA NA 1.4E-06 mg/kg/day 2.0E-02 mg/kg/day 7.1E-05

Pyrene 2.5E+01 mg/kg NA mg/kg/day NA NA NA 1.2E-04 mg/kg/day 3.0E-02 mg/kg/day 3.9E-03

4,4'-DDD 7.3E+00 mg/kg NA mg/kg/day 3.4E-01 1/(mg/kg-day) NA 2.6E-05 mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg NA mg/kg/day 1.6E+01 1/(mg/kg-day) NA 1.9E-08 mg/kg/day 5.0E-05 mg/kg/day 3.8E-04

Heptachlor epoxide 2.0E-02 mg/kg NA mg/kg/day 9.1E+00 1/(mg/kg-day) NA 7.0E-08 mg/kg/day 1.3E-05 mg/kg/day 5.4E-03

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg NA mg/kg/day 1.3E+05 1/(mg/kg-day) NA 2.8E-12 mg/kg/day 1.0E-09 mg/kg/day 2.8E-03

Nitroglycerin 1.9E+00 mg/kg NA mg/kg/day NA NA NA 6.8E-06 mg/kg/day 1.0E-04 mg/kg/day 6.8E-02

Arsenic 1.0E+01 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 1.1E-05 mg/kg/day 3.0E-04 mg/kg/day 3.7E-02

Chromium 1.7E+01 mg/kg NA mg/kg/day 2.0E+01 1/(mg/kg-day) NA 6.2E-06 mg/kg/day 7.5E-05 mg/kg/day 8.2E-02

Cobalt 8.8E+00 mg/kg NA mg/kg/day NA NA NA 3.2E-06 mg/kg/day 3.0E-04 mg/kg/day 1.1E-02

Iron 2.2E+04 mg/kg NA mg/kg/day NA NA NA 7.7E-03 mg/kg/day 7.0E-01 mg/kg/day 1.1E-02

Lead 1.4E+02 mg/kg NA mg/kg/day NA NA NA 4.9E-05 mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg NA mg/kg/day NA NA NA 6.9E-05 mg/kg/day 1.4E-01 mg/kg/day 4.9E-04

Mercury 2.1E+00 mg/kg NA mg/kg/day NA NA NA 7.4E-07 mg/kg/day 2.1E-05 mg/kg/day 3.5E-02

Vanadium 4.0E+01 mg/kg NA mg/kg/day NA NA NA 1.4E-05 mg/kg/day 1.3E-04 mg/kg/day 1.1E-01

Exp. Route Total NA 3.7E-01

Exposure Point Total NA 2.2E+00

Exposure Medium Total NA 2.2E+00

Soil* Air Particulate and Volatile Emissions Inhalation Naphthalene 9.5E-05 mg/m
3

NA mg/m
3

3.4E-05 (ug/m3)
-1

NA 9.2E-05 mg/m
3

3.0E-03 mg/m
3

3.1E-02

from Soil* at Metro Landfill Chromium 1.2E-08 mg/m
3

NA mg/m
3

8.4E-02 (ug/m3)
-1

NA 1.1E-08 mg/m
3

1.0E-04 mg/m
3

1.1E-04

and Waterfront Fill Areas

Exp. Route Total NA 3.1E-02

Exposure Point Total NA 3.1E-02

Exposure Medium Total NA 2.2E+00

Soil* Total NA 2.2E+00
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TABLE 7.4.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Ash Ash Ash Ingestion

Aluminum 9.8E+03 mg/kg NA mg/kg/day NA NA NA 1.3E-01 mg/kg/day 1.0E+00 mg/kg/day 1.3E-01

Arsenic 9.5E+01 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 1.2E-03 mg/kg/day 3.0E-04 mg/kg/day 4.0E+00

Chromium 2.4E+01 mg/kg NA mg/kg/day 5.0E-01 1/(mg/kg-day) NA 3.1E-04 mg/kg/day 3.0E-03 mg/kg/day 1.0E-01

Cobalt 1.6E+01 mg/kg NA mg/kg/day NA NA NA 2.0E-04 mg/kg/day 3.0E-04 mg/kg/day 6.6E-01

Iron 4.6E+04 mg/kg NA mg/kg/day NA NA NA 5.9E-01 mg/kg/day 7.0E-01 mg/kg/day 8.5E-01

Manganese 3.6E+02 mg/kg NA mg/kg/day NA NA NA 4.6E-03 mg/kg/day 1.4E-01 mg/kg/day 3.3E-02

Vanadium 1.2E+02 mg/kg NA mg/kg/day NA NA NA 1.5E-03 mg/kg/day 5.0E-03 mg/kg/day 3.0E-01

Exp. Route Total NA 6.1E+00

Dermal

Absorption Aluminum 9.8E+03 mg/kg NA mg/kg/day NA NA NA 3.5E-03 mg/kg/day 1.0E+00 mg/kg/day 3.5E-03

Arsenic 9.5E+01 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 1.0E-04 mg/kg/day 3.0E-04 mg/kg/day 3.4E-01

Chromium 2.4E+01 mg/kg NA mg/kg/day 2.0E+01 1/(mg/kg-day) NA 8.6E-06 mg/kg/day 7.5E-05 mg/kg/day 1.2E-01

Cobalt 1.6E+01 mg/kg NA mg/kg/day NA NA NA 5.5E-06 mg/kg/day 3.0E-04 mg/kg/day 1.8E-02

Iron 4.6E+04 mg/kg NA mg/kg/day NA NA NA 1.7E-02 mg/kg/day 7.0E-01 mg/kg/day 2.4E-02

Manganese 3.6E+02 mg/kg NA mg/kg/day NA NA NA 1.3E-04 mg/kg/day 1.4E-01 mg/kg/day 9.2E-04

Vanadium 1.2E+02 mg/kg NA mg/kg/day NA NA NA 4.1E-05 mg/kg/day 1.3E-04 mg/kg/day 3.2E-01

Exp. Route Total NA 8.2E-01

Exposure Point Total NA 6.9E+00

Exposure Medium Total NA 6.9E+00

Ash Air Emissions from Ash Inhalation Chromium 1.8E-08 mg/m
3

NA mg/m
3

8.4E-02 (ug/m3)
-1

NA 1.7E-08 mg/m
3

1.0E-04 mg/m
3

1.7E-04

Exp. Route Total NA 1.7E-04

Exposure Point Total NA 1.7E-04

Exposure Medium Total NA 6.9E+00

Ash Total NA 6.9E+00



Page 4 of 5

TABLE 7.4.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Sediment Ingestion

Benzo(a)pyrene 4.4E-01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 4.2E-07 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 1.2E-01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 1.1E-07 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 7.2E-06 mg/kg/day 3.0E-04 mg/kg/day 2.4E-02

Chromium 1.7E+01 mg/kg NA mg/kg/day 5.0E-01 1/(mg/kg-day) NA 1.6E-05 mg/kg/day 3.0E-03 mg/kg/day 5.3E-03

Cobalt 1.9E+01 mg/kg NA mg/kg/day NA NA NA 1.8E-05 mg/kg/day 3.0E-04 mg/kg/day 6.1E-02

Exp. Route Total NA 9.0E-02

Dermal Benzo(a)pyrene 4.4E-01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 4.5E-07 mg/kg/day NA NA NA

Absorption Dibenz(a,h)anthracene 1.2E-01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 1.2E-07 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 1.8E-06 mg/kg/day 3.0E-04 mg/kg/day 6.0E-03

Chromium 1.7E+01 mg/kg NA mg/kg/day 2.0E+01 1/(mg/kg-day) NA 1.3E-06 mg/kg/day 7.5E-05 mg/kg/day 1.8E-02

Cobalt 1.9E+01 mg/kg NA mg/kg/day NA NA NA 1.5E-06 mg/kg/day 3.0E-04 mg/kg/day 5.1E-03

Exp. Route Total NA 2.9E-02

Exposure Point Total NA 1.2E-01

Exposure Medium Total NA 1.2E-01

Sediment Total NA 1.2E-01

Groundwater Groundwater Shallow Groundwater- Tap Water Ingestion Naphthalene 1.7E+00 ug/L NA mg/kg/day NA NA NA 1.1E-04 mg/kg/day 2.0E-02 mg/kg/day 5.4E-03

Heptachlor 2.1E-02 ug/L NA mg/kg/day 4.5E+00 1/(mg/kg-day) NA 1.3E-06 mg/kg/day 5.0E-04 mg/kg/day 2.7E-03

Arsenic 1.3E+01 ug/L NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 8.2E-04 mg/kg/day 3.0E-04 mg/kg/day 2.7E+00

Cobalt 4.6E+01 ug/L NA mg/kg/day NA NA NA 2.9E-03 mg/kg/day 3.0E-04 mg/kg/day 9.8E+00

Iron 2.1E+04 ug/L NA mg/kg/day NA NA NA 1.4E+00 mg/kg/day 7.0E-01 mg/kg/day 1.9E+00

Manganese 8.8E+02 ug/L NA mg/kg/day NA NA NA 5.6E-02 mg/kg/day 1.4E-01 mg/kg/day 4.0E-01

Exp. Route Total NA 1.5E+01

Dermal Naphthalene 1.7E+00 ug/L NA mg/kg/day NA NA NA 7.3E-05 mg/kg/day 2.0E-02 mg/kg/day 3.7E-03

Absorption Heptachlor 2.1E-02 ug/L NA mg/kg/day 4.5E+00 1/(mg/kg-day) NA 6.1E-07 mg/kg/day 5.0E-04 mg/kg/day 1.2E-03

Arsenic 1.3E+01 ug/L NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 4.6E-05 mg/kg/day 3.0E-04 mg/kg/day 1.5E-01

Cobalt 4.6E+01 ug/L NA mg/kg/day NA NA NA 1.9E-05 mg/kg/day 3.0E-04 mg/kg/day 6.5E-02

Iron 2.1E+04 ug/L NA mg/kg/day NA NA NA 1.8E-02 mg/kg/day 7.0E-01 mg/kg/day 2.6E-02

Manganese 8.8E+02 ug/L NA mg/kg/day NA NA NA 3.7E-04 mg/kg/day 1.4E-01 mg/kg/day 2.6E-03

Exp. Route Total NA 2.5E-01

Exposure Point Total NA 1.5E+01

Exposure Medium Total NA 1.5E+01
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TABLE 7.4.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Shallow Groundwater- Water Vapors at  

Showerhead
Inhalation

Naphthalene 1.7E+00 ug/L NA mg/m
3

3.4E-05 (ug/m3)
-1

NA 1.4E-04 mg/m
3

3.0E-03 mg/m
3

4.6E-02

Exp. Route Total NA 4.6E-02

Exposure Point Total NA 4.6E-02

Exposure Medium Total NA 1.5E+01

Groundwater Total NA 1.5E+01

Total of Receptor Risks Across All Media  NA Total of Receptor Hazards Across All Media  2.4E+01

Total of Receptor Risks Across All Media (Ash) NA Total of Receptor Hazards Across All Media (Ash) 2.2E+01

Total of Receptor Risks Across All Media (Soil) NA Total of Receptor Hazards Across All Media (Soil) 1.8E+01

*Soil = combined surface and subsurface soil.



Table 7.4.RME Supplement A

Inhalation Exposure Concentrations from Foster and Chrostowski Shower Model

Child Resident

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Chemical of Potential Concern

Exposure Point 

Concentration Cwo 

(µg/L)

Molecular weight 

(MW) (g/mole)

Henry's Law Constant 

(H)                                   

(atm-m
3
/mole)

Kg (VOC) 

(cm/hr)

Kl (VOC) 

(cm/hr)

KL                   

(cm/hr)

Kal                         

(cm/hr)

Cwd                         

(µg/L)

S                                  

(µg/m
3
 -min) Ca (mg/m

3
)

Naphthalene 1.7E+00 1.3E+02 4.4E-04 1.1E+03 1.2E+01 7.5E+00 1.0E+01 1.4E-01 1.1E-01 3.4E-03

Variables Units Exposure Assumptions

Kg(VOC) = gas-film mass transfer coefficient cm/hr Solved by Eq 1

Kl(VOC) = liquid-film mass transfer coefficient cm/hr Solved by Eq 2

KL = overall mass transfer coefficient cm/hr Solved by Eq 3

Kal = adjusted overall mass transfer coeff. cm/hr Solved by Eq 4

Tl = Calibration temp. of water K (20C +273) 293

Ts = Shower water temperature k (45C) 318

Us = water viscosity at Ts centipoise 0.596

Ul = water viscosity at Tl cp 1.002

Cwd = conc. leaving droplets after time sdt µg/l Solved by Eq 5

sdt = shower droplet drop time sec 0.5

d =  shower droplet diameter mm 1

FR = shower water flow rate l/min 10

SV = shower room air volume m
3

12

S = indoor VOC generation rate µg/m
3
-min Solved by Eq 6

Ds = duration of shower min 60

Dt = total duration in shower room min 80

R = air exchange rate min
-1

0.0083

Ca = indoor air concentration of VOCs µg/m
3

Solved by Eq 7

Equation 1: Kg(VOC) =  3000 * (18 / MW)
0.5

Equation 2: Kl(VOC) =  20 * (44 / MW)
0.5

Equation 3: KL =  ((1 / Kl(VOC)) + (0.024 / (Kg (VOC) * H)))
-1

Equation 4: Kal =  (KL * (((Tl * Us) / (Ts * Ul))
-0.5

))

Equation 5: Cwd =  (Cwo * (1-EXP((-1 * Kal * sdt)/(60 * d))))

Equation 6: S =  (Cwd * FR / SV)

Equation 7: Ca = If t>Ds  [(S / R ) * (Ds + (EXP(-R * Dt) / R)

     -(EXP(R *(Ds - Dt)) / R)] / Dt * 1/1000
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Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Chemical Groundwater Permeability Lag Fraction Duration

of Potential Concentration Coefficient Time Absorbed Water of Event

Concern (CW) (Kp) B (τevent) t* (FA) (tevent) DAevent

(µg/L) (cm/hr) (dimensionless) (hr) (hr) (dimensionless) (hr) (mg/cm
2
-event) Eq

Naphthalene 1.70E+00 4.7E-02 2.0E-01 5.6E-01 1.3E+00 1.0E+00 1 1.7E-07 3

Heptachlor 2.10E-02 8.6E-03 1.0E-01 1.3E+01 3.2E+01 8.0E-01 1 1.5E-09 2

Arsenic 1.28E+01 8.6E-03 NA NA NA NA 1 1.1E-07 1

Cobalt 4.61E+01 1.0E-03 NA NA NA NA 1 4.6E-08 1

Iron 2.12E+04 2.0E-03 NA NA NA NA 1 4.2E-05 1

Manganese 8.76E+02 1.0E-03 NA NA NA NA 1 8.8E-07 1

Inorganics:  DAevent (mg/cm2-event) = 

Kp x CW x tevent x 0.001 mg/ug x 0.001 l/cm
3  

(eq 1)

Organics:  DAevent (mg/cm2-event) = 

(eq 2)

(eq 3)

Notes:

Permeability constants from EPA 2004, Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental 
     Guidance for Dermal Risk Assessment - Interim).  EPA/540/R/99/005. The default value of 0.001 was assigned to inorganics not listed in this document.

NA - not applicable.

Table 7.4.RME Supplement B

Calculation of DAevent

Child Resident, Groundwater














































 +

++×++××=≥ 2B1

23BB31
event2B1

eventt

w

CpKFAeventDA then  t*,event tIf τ

π
τ ev en tev en t

w
pev en tev en t

t6
CKFA2D A then  t*, tIf

××
×××=≤



Page 1 of 5

TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil* Soil* Soil* - Ingestion

Benzo(a)anthracene 1.5E+01 mg/kg 2.4E-05 mg/kg/day 7.3E-01 1/(mg/kg-day) 7.6E-05 NA mg/kg/day NA NA NA

Benzo(a)pyrene 1.6E+01 mg/kg 2.6E-05 mg/kg/day 7.3E+00 1/(mg/kg-day) 8.0E-04 NA mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg 2.6E-05 mg/kg/day 7.3E-01 1/(mg/kg-day) 8.0E-05 NA mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg 2.1E-05 mg/kg/day 7.3E-02 1/(mg/kg-day) 6.7E-06 NA mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg 2.6E-05 mg/kg/day 7.3E-03 1/(mg/kg-day) 8.0E-07 NA mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg 6.2E-06 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.9E-04 NA mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg 1.1E-06 mg/kg/day NA NA NA NA mg/kg/day 1.0E-03 mg/kg/day NA

Fluoranthene 3.2E+01 mg/kg 4.9E-05 mg/kg/day NA NA NA NA mg/kg/day 4.0E-02 mg/kg/day NA

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg 1.7E-05 mg/kg/day 7.3E-01 1/(mg/kg-day) 5.4E-05 NA mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg 4.8E-07 mg/kg/day NA NA NA NA mg/kg/day 2.0E-02 mg/kg/day NA

Pyrene 2.5E+01 mg/kg 4.0E-05 mg/kg/day NA NA NA NA mg/kg/day 3.0E-02 mg/kg/day NA

4,4'-DDD 7.3E+00 mg/kg 1.1E-05 mg/kg/day 2.4E-01 1/(mg/kg-day) 2.7E-06 NA mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg 8.2E-09 mg/kg/day 1.6E+01 1/(mg/kg-day) 1.3E-07 NA mg/kg/day 5.0E-05 mg/kg/day NA

Heptachlor epoxide 2.0E-02 mg/kg 3.1E-08 mg/kg/day 9.1E+00 1/(mg/kg-day) 2.8E-07 NA mg/kg/day 1.3E-05 mg/kg/day NA

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg 4.0E-12 mg/kg/day 1.3E+05 1/(mg/kg-day) 5.2E-07 NA mg/kg/day 1.0E-09 mg/kg/day NA

Nitroglycerin 1.9E+00 mg/kg 3.0E-06 mg/kg/day NA NA NA NA mg/kg/day 1.0E-04 mg/kg/day NA

Arsenic 1.0E+01 mg/kg 1.6E-05 mg/kg/day 1.5E+00 1/(mg/kg-day) 2.4E-05 NA mg/kg/day 3.0E-04 mg/kg/day NA

Chromium 1.7E+01 mg/kg 2.7E-05 mg/kg/day 5.0E-01 1/(mg/kg-day) 5.8E-05 NA mg/kg/day 3.0E-03 mg/kg/day NA

Cobalt 8.8E+00 mg/kg 1.4E-05 mg/kg/day NA NA NA NA mg/kg/day 3.0E-04 mg/kg/day NA

Iron 2.2E+04 mg/kg 3.4E-02 mg/kg/day NA NA NA NA mg/kg/day 7.0E-01 mg/kg/day NA

Lead 1.4E+02 mg/kg 2.1E-04 mg/kg/day NA NA NA NA mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg 3.0E-04 mg/kg/day NA NA NA NA mg/kg/day 1.4E-01 mg/kg/day NA

Mercury 2.1E+00 mg/kg 3.2E-06 mg/kg/day NA NA NA NA mg/kg/day 3.0E-04 mg/kg/day NA

Vanadium 4.0E+01 mg/kg 6.2E-05 mg/kg/day NA NA NA NA mg/kg/day 5.0E-03 mg/kg/day NA

Exp. Route Total 1.3E-03 NA
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Benzo(a)anthracene 1.5E+01 mg/kg 9.9E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 2.9E-05 NA mg/kg/day NA NA NA

Absorption Benzo(a)pyrene 1.6E+01 mg/kg 1.1E-05 mg/kg/day 7.3E+00 1/(mg/kg-day) 3.1E-04 NA mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg 1.1E-05 mg/kg/day 7.3E-01 1/(mg/kg-day) 3.1E-05 NA mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg 8.8E-06 mg/kg/day 7.3E-02 1/(mg/kg-day) 2.6E-06 NA mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg 1.1E-05 mg/kg/day 7.3E-03 1/(mg/kg-day) 3.1E-07 NA mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg 2.6E-06 mg/kg/day 7.3E+00 1/(mg/kg-day) 7.5E-05 NA mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg 3.5E-07 mg/kg/day NA NA NA NA mg/kg/day 1.0E-03 mg/kg/day NA

Fluoranthene 3.2E+01 mg/kg 2.0E-05 mg/kg/day NA NA NA NA mg/kg/day 4.0E-02 mg/kg/day NA

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg 7.1E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 2.1E-05 NA mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg 2.0E-07 mg/kg/day NA NA NA NA mg/kg/day 2.0E-02 mg/kg/day NA

Pyrene 2.5E+01 mg/kg 1.6E-05 mg/kg/day NA NA NA NA mg/kg/day 3.0E-02 mg/kg/day NA

4,4'-DDD 7.3E+00 mg/kg 3.6E-06 mg/kg/day 3.4E-01 1/(mg/kg-day) 1.2E-06 NA mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg 2.6E-09 mg/kg/day 1.6E+01 1/(mg/kg-day) 4.2E-08 NA mg/kg/day 5.0E-05 mg/kg/day NA

Heptachlor epoxide 2.0E-02 mg/kg 9.7E-09 mg/kg/day 9.1E+00 1/(mg/kg-day) 8.8E-08 NA mg/kg/day 1.3E-05 mg/kg/day NA

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg 3.8E-13 mg/kg/day 1.3E+05 1/(mg/kg-day) 5.0E-08 NA mg/kg/day 1.0E-09 mg/kg/day NA

Nitroglycerin 1.9E+00 mg/kg 9.4E-07 mg/kg/day NA NA NA NA mg/kg/day 1.0E-04 mg/kg/day NA

Arsenic 1.0E+01 mg/kg 1.5E-06 mg/kg/day 1.5E+00 1/(mg/kg-day) 2.3E-06 NA mg/kg/day 3.0E-04 mg/kg/day NA

Chromium 1.7E+01 mg/kg 8.5E-07 mg/kg/day 2.0E+01 1/(mg/kg-day) 6.8E-05 NA mg/kg/day 7.5E-05 mg/kg/day NA

Cobalt 8.8E+00 mg/kg 4.4E-07 mg/kg/day NA NA NA NA mg/kg/day 3.0E-04 mg/kg/day NA

Iron 2.2E+04 mg/kg 1.1E-03 mg/kg/day NA NA NA NA mg/kg/day 7.0E-01 mg/kg/day NA

Lead 1.4E+02 mg/kg 6.7E-06 mg/kg/day NA NA NA NA mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg 9.5E-06 mg/kg/day NA NA NA NA mg/kg/day 1.4E-01 mg/kg/day NA

Mercury 2.1E+00 mg/kg 1.0E-07 mg/kg/day NA NA NA NA mg/kg/day 2.1E-05 mg/kg/day NA

Vanadium 4.0E+01 mg/kg 2.0E-06 mg/kg/day NA NA NA NA mg/kg/day 1.3E-04 mg/kg/day NA

Exp. Route Total 5.4E-04 NA

Exposure Point Total 1.8E-03 NA

Exposure Medium Total 1.8E-03 NA

Soil* Air Particulate and Volatile Emissions Inhalation Naphthalene 9.5E-05 mg/m
3

3.9E-05 mg/m
3

3.4E-05 (ug/m3)
-1

1.3E-06 NA mg/m
3

3.0E-03 mg/m
3

NA

Chromium 1.2E-08 mg/m
3

4.9E-09 mg/m
3

8.4E-02 (ug/m3)
-1

1.0E-06 NA mg/m
3

1.0E-04 mg/m
3

NA

Exp. Route Total 2.4E-06 NA

Exposure Point Total 2.4E-06 NA

Exposure Medium Total 1.8E-03 NA

Soil* Total 1.8E-03 NA
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Ash Ash Ash Ingestion

Aluminum 9.8E+03 mg/kg 1.5E-02 mg/kg/day NA NA NA NA mg/kg/day 1.0E+00 mg/kg/day NA

Arsenic 9.5E+01 mg/kg 1.5E-04 mg/kg/day 1.5E+00 1/(mg/kg-day) 2.2E-04 NA mg/kg/day 3.0E-04 mg/kg/day NA

Chromium 2.4E+01 mg/kg 3.8E-05 mg/kg/day 5.0E-01 1/(mg/kg-day) 8.1E-05 NA mg/kg/day 3.0E-03 mg/kg/day NA

Cobalt 1.6E+01 mg/kg 2.4E-05 mg/kg/day NA NA NA NA mg/kg/day 3.0E-04 mg/kg/day NA

Iron 4.6E+04 mg/kg 7.2E-02 mg/kg/day NA NA NA NA mg/kg/day 7.0E-01 mg/kg/day NA

Manganese 3.6E+02 mg/kg 5.6E-04 mg/kg/day NA NA NA NA mg/kg/day 1.4E-01 mg/kg/day NA

Vanadium 1.2E+02 mg/kg 1.8E-04 mg/kg/day NA NA NA NA mg/kg/day 5.0E-03 mg/kg/day NA

Exp. Route Total 3.0E-04 NA

Dermal Aluminum 9.8E+03 mg/kg 4.9E-04 mg/kg/day NA NA NA NA mg/kg/day 1.0E+00 mg/kg/day NA

Absorption Arsenic 9.5E+01 mg/kg 1.4E-05 mg/kg/day 1.5E+00 1/(mg/kg-day) 2.1E-05 NA mg/kg/day 3.0E-04 mg/kg/day NA

Chromium 2.4E+01 mg/kg 1.2E-06 mg/kg/day 2.0E+01 1/(mg/kg-day) 9.5E-05 NA mg/kg/day 7.5E-05 mg/kg/day NA

Cobalt 1.6E+01 mg/kg 7.7E-07 mg/kg/day NA NA NA NA mg/kg/day 3.0E-04 mg/kg/day NA

Iron 4.6E+04 mg/kg 2.3E-03 mg/kg/day NA NA NA NA mg/kg/day 7.0E-01 mg/kg/day NA

Manganese 3.6E+02 mg/kg 1.8E-05 mg/kg/day NA NA NA NA mg/kg/day 1.4E-01 mg/kg/day NA

Vanadium 1.2E+02 mg/kg 5.7E-06 mg/kg/day NA NA NA NA mg/kg/day 1.3E-04 mg/kg/day NA

Exp. Route Total 1.2E-04 NA

Exposure Point Total 4.2E-04 NA

Exposure Medium Total 4.2E-04 NA

Ash Air Emissions from Ash Inhalation Chromium 1.8E-08 mg/m
3

7.3E-09 mg/m
3

8.4E-02 (ug/m3)
-1

1.5E-06 NA mg/m
3

1.0E-04 mg/m
3

NA

Exp. Route Total 1.5E-06 NA

Exposure Point Total 1.5E-06 NA

Exposure Medium Total 4.2E-04 NA

Ash Total 4.2E-04 NA
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Sediment Ingestion

Benzo(a)pyrene 4.4E-01 mg/kg 5.1E-08 mg/kg/day 7.3E+00 1/(mg/kg-day) 3.7E-07 NA mg/kg/day NA NA NA

Dibenz(a,h)anthracene 1.2E-01 mg/kg 1.4E-08 mg/kg/day 7.3E+00 1/(mg/kg-day) 9.9E-08 NA mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg 8.8E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 1.3E-06 NA mg/kg/day 3.0E-04 mg/kg/day NA

Chromium 1.7E+01 mg/kg 1.9E-06 mg/kg/day 5.0E-01 1/(mg/kg-day) 9.7E-07 NA mg/kg/day 3.0E-03 mg/kg/day NA

Cobalt 1.9E+01 mg/kg 2.2E-06 mg/kg/day NA NA NA NA mg/kg/day 3.0E-04 mg/kg/day NA

Exp. Route Total 2.8E-06 NA

Dermal Benzo(a)pyrene 4.4E-01 mg/kg 1.1E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 7.8E-07 NA mg/kg/day NA NA NA

Absorption Dibenz(a,h)anthracene 1.2E-01 mg/kg 2.8E-08 mg/kg/day 7.3E+00 1/(mg/kg-day) 2.1E-07 NA mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg 4.3E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 6.4E-07 NA mg/kg/day 3.0E-04 mg/kg/day NA

Chromium 1.7E+01 mg/kg 3.1E-07 mg/kg/day 2.0E+01 1/(mg/kg-day) 6.3E-06 NA mg/kg/day 7.5E-05 mg/kg/day NA

Cobalt 1.9E+01 mg/kg 3.6E-07 mg/kg/day NA NA NA NA mg/kg/day 3.0E-04 mg/kg/day NA

Exp. Route Total 7.9E-06 NA

Exposure Point Total 1.1E-05 NA

Exposure Medium Total 1.1E-05 NA

Sediment Total 1.1E-05 NA

Groundwater Groundwater Shallow Groundwater- Tap Water Ingestion Naphthalene 1.7E+00 ug/L 2.5E-05 mg/kg/day NA NA NA NA mg/kg/day 2.0E-02 mg/kg/day NA

Heptachlor 2.1E-02 ug/L 3.1E-07 mg/kg/day 4.5E+00 1/(mg/kg-day) 1.4E-06 NA mg/kg/day 5.0E-04 mg/kg/day NA

Arsenic 1.3E+01 ug/L 1.9E-04 mg/kg/day 1.5E+00 1/(mg/kg-day) 2.9E-04 NA mg/kg/day 3.0E-04 mg/kg/day NA

Cobalt 4.6E+01 ug/L 6.9E-04 mg/kg/day NA NA NA NA mg/kg/day 3.0E-04 mg/kg/day NA

Iron 2.1E+04 ug/L 3.2E-01 mg/kg/day NA NA NA NA mg/kg/day 7.0E-01 mg/kg/day NA

Manganese 8.8E+02 ug/L 1.3E-02 mg/kg/day NA NA NA NA mg/kg/day 1.4E-01 mg/kg/day NA

Exp. Route Total 2.9E-04 NA

Dermal Naphthalene 1.7E+00 ug/L 1.9E-05 mg/kg/day NA NA NA NA mg/kg/day 2.0E-02 mg/kg/day NA

Absorption Heptachlor 2.1E-02 ug/L 1.5E-07 mg/kg/day 4.5E+00 1/(mg/kg-day) 6.6E-07 NA mg/kg/day 5.0E-04 mg/kg/day NA

Arsenic 1.3E+01 ug/L 9.4E-06 mg/kg/day 1.5E+00 1/(mg/kg-day) 1.4E-05 NA mg/kg/day 3.0E-04 mg/kg/day NA

Cobalt 4.6E+01 ug/L 3.9E-06 mg/kg/day NA NA NA NA mg/kg/day 3.0E-04 mg/kg/day NA

Iron 2.1E+04 ug/L 3.6E-03 mg/kg/day NA NA NA NA mg/kg/day 7.0E-01 mg/kg/day NA

Manganese 8.8E+02 ug/L 7.5E-05 mg/kg/day NA NA NA NA mg/kg/day 1.4E-01 mg/kg/day NA

Exp. Route Total 1.5E-05 NA

Exposure Point Total 3.0E-04 NA
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Air
Shallow Groundwater- Water Vapors at  

Showerhead
Inhalation

Naphthalene 1.7E+00 ug/L 3.1E-05 ug/m
3

3.4E-05 1/(mg/kg-day) 1.0E-06 NA mg/kg/day 2.0E-02 mg/kg/day NA

Exp. Route Total 1.0E-06 NA

Exposure Point Total 1.0E-06 NA

Groundwater Total 3.0E-04 NA

Total of Receptor Risks Across All Media  2.6E-03 Total of Receptor Hazards Across All Media  NA

Total of Receptor Risks Across All Media (Ash) 7.3E-04 Total of Receptor Hazards Across All Media (Ash) NA

Total of Receptor Risks Across All Media (Soil) 2.2E-03 Total of Receptor Hazards Across All Media (Soil) NA

*Soil = combined surface and subsurface soil.

1.  See Table 7.5.RME Supplement A for calculation of  intake and cancer risk following MMOA method.
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TABLE 7.5.RME Supplement A

CALCULATION OF CHEMICAL CANCER RISKS FOR COPC WITH MUTAGENIC MODE OF ACTION

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult/Child

Chemical of EPC Cancer Risk Calculations

Medium Exposure Medium Exposure Point Exposure Route Potential Concern Intake CSF/Unit Risk

Value Units Value Value Cancer Risk

0-2 yrs 2-6 yrs 6-16 years 16-30 yrs
0-2 yrs 

(ADAF=10)

2-6 yrs 

(ADAF=3)

6-16 yrs 

(ADAF=3)

16-30 yrs 

(ADAF=1)

Soil* Soil* Soil* - Ingestion Benzo(a)anthracene 1.5E+01 mg/kg 5.6E-06 1.1E-05 3.0E-06 4.2E-06 mg/kg/day 7.3E+00 2.2E+00 2.2E+00 7.3E-01 mg/kg/day 7.6E-05

Benzo(a)pyrene 1.6E+01 mg/kg 6.0E-06 1.2E-05 3.2E-06 4.5E-06 mg/kg/day 7.3E+01 2.2E+01 2.2E+01 7.3E+00 mg/kg/day 8.0E-04

Benzo(b)fluoranthene 1.6E+01 mg/kg 6.0E-06 1.2E-05 3.2E-06 4.5E-06 mg/kg/day 7.3E+00 2.2E+00 2.2E+00 7.3E-01 mg/kg/day 8.0E-05

Benzo(k)fluoranthene 1.4E+01 mg/kg 5.0E-06 1.0E-05 2.7E-06 3.8E-06 mg/kg/day 7.3E-01 2.2E-01 2.2E-01 7.3E-02 mg/kg/day 6.7E-06

Chrysene 1.6E+01 mg/kg 6.0E-06 1.2E-05 3.2E-06 4.5E-06 mg/kg/day 7.3E-02 2.2E-02 2.2E-02 7.3E-03 mg/kg/day 8.0E-07

Dibenz(a,h)anthracene 4.0E+00 mg/kg 1.5E-06 2.9E-06 7.8E-07 1.1E-06 mg/kg/day 7.3E+01 2.2E+01 2.2E+01 7.3E+00 mg/kg/day 1.9E-04

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg 4.0E-06 8.0E-06 2.2E-06 3.0E-06 mg/kg/day 7.3E+00 2.2E+00 2.2E+00 7.3E-01 mg/kg/day 5.4E-05

Chromium 1.7E+01 mg/kg 6.3E-06 1.3E-05 3.4E-06 4.7E-06 mg/kg/day 5.0E+00 1.5E+00 1.5E+00 5.0E-01 mg/kg/day 5.8E-05

Dermal Benzo(a)anthracene 1.5E+01 mg/kg 2.1E-06 4.1E-06 1.6E-06 2.2E-06 mg/kg/day 7.3E+00 2.2E+00 2.2E+00 7.3E-01 mg/kg/day 2.9E-05

Benzo(a)pyrene 1.6E+01 mg/kg 2.2E-06 4.4E-06 1.7E-06 2.3E-06 mg/kg/day 7.3E+01 2.2E+01 2.2E+01 7.3E+00 mg/kg/day 3.1E-04

Benzo(b)fluoranthene 1.6E+01 mg/kg 2.2E-06 4.4E-06 1.7E-06 2.3E-06 mg/kg/day 7.3E+00 2.2E+00 2.2E+00 7.3E-01 mg/kg/day 3.1E-05

Benzo(k)fluoranthene 1.4E+01 mg/kg 1.8E-06 3.7E-06 1.4E-06 2.0E-06 mg/kg/day 7.3E-01 2.2E-01 2.2E-01 7.3E-02 mg/kg/day 2.6E-06

Chrysene 1.6E+01 mg/kg 2.2E-06 4.3E-06 1.7E-06 2.3E-06 mg/kg/day 7.3E-02 2.2E-02 2.2E-02 7.3E-03 mg/kg/day 3.1E-07

Dibenz(a,h)anthracene 4.0E+00 mg/kg 5.3E-07 1.1E-06 4.0E-07 5.6E-07 mg/kg/day 7.3E+01 2.2E+01 2.2E+01 7.3E+00 mg/kg/day 7.5E-05

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg 1.5E-06 2.9E-06 1.1E-06 1.6E-06 mg/kg/day 7.3E+00 2.2E+00 2.2E+00 7.3E-01 mg/kg/day 2.1E-05

Chromium 1.7E+01 mg/kg 1.8E-07 3.5E-07 1.3E-07 1.9E-07 mg/kg/day 2.0E+02 6.0E+01 6.0E+01 2.0E+01 mg/kg/day 6.8E-05

Air Particulate and Volatile Inhalation Chromium 1.2E-08 mg/m
3 3.3E-10 6.5E-10 1.6E-09 2.3E-09 mg/m

3 8.4E-01 2.5E-01 2.5E-01 8.4E-02 (ug/m
3
)
-1 1.0E-06

from Soil* 

Ash Ash Ash Ingestion Chromium 2.4E+01 mg/kg 8.8E-06 1.8E-05 4.7E-06 6.6E-06 mg/kg/day 5.0E+00 1.5E+00 1.5E+00 5.0E-01 mg/kg/day 8.1E-05

Dermal Chromium 2.4E+01 mg/kg 2.5E-07 4.9E-07 1.9E-07 2.6E-07 mg/kg/day 2.0E+02 6.0E+01 6.0E+01 2.0E+01 mg/kg/day 9.5E-05

Air Emissions from Ash Inhalation Chromium 1.8E-08 mg/m
3 4.9E-10 9.7E-10 2.4E-09 3.4E-09 mg/m

3 8.4E-01 2.5E-01 2.5E-01 8.4E-02 (ug/m
3
)
-1 1.5E-06

Units Units
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TABLE 7.6.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil* Soil* Soil* Ingestion

Benzo(a)anthracene 1.5E+01 mg/kg 5.2E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 3.8E-07 3.6E-05 mg/kg/day NA NA NA

Benzo(a)pyrene 1.6E+01 mg/kg 5.5E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 4.0E-06 3.8E-05 mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg 5.5E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 4.0E-07 3.9E-05 mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg 4.6E-07 mg/kg/day 7.3E-02 1/(mg/kg-day) 3.4E-08 3.2E-05 mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg 5.5E-07 mg/kg/day 7.3E-03 1/(mg/kg-day) 4.0E-09 3.8E-05 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg 1.3E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 9.7E-07 9.3E-06 mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg 2.4E-08 mg/kg/day NA NA NA 1.7E-06 mg/kg/day 1.0E-03 mg/kg/day 1.7E-03

Fluoranthene 3.2E+01 mg/kg 1.1E-06 mg/kg/day NA NA NA 7.4E-05 mg/kg/day 4.0E-01 mg/kg/day 1.9E-04

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg 3.7E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 2.7E-07 2.6E-05 mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg 1.0E-08 mg/kg/day NA NA NA 7.2E-07 mg/kg/day 2.0E-02 mg/kg/day 3.6E-05

Pyrene 2.5E+01 mg/kg 8.5E-07 mg/kg/day NA NA NA 6.0E-05 mg/kg/day 3.0E-01 mg/kg/day 2.0E-04

4,4'-DDD 7.3E+00 mg/kg 2.5E-07 mg/kg/day 2.4E-01 1/(mg/kg-day) 5.9E-08 1.7E-05 mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg 1.8E-10 mg/kg/day 1.6E+01 1/(mg/kg-day) 2.8E-09 1.2E-08 mg/kg/day 5.0E-05 mg/kg/day 2.5E-04

Heptachlor epoxide 2.0E-02 mg/kg 6.6E-10 mg/kg/day 9.1E+00 1/(mg/kg-day) 6.0E-09 4.6E-08 mg/kg/day 1.3E-05 mg/kg/day 3.5E-03

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg 8.6E-14 mg/kg/day 1.3E+05 1/(mg/kg-day) 1.1E-08 6.0E-12 mg/kg/day 1.0E-09 mg/kg/day 6.0E-03

Nitroglycerin 1.9E+00 mg/kg 6.4E-08 mg/kg/day NA NA NA 4.5E-06 mg/kg/day 1.0E-04 mg/kg/day 4.5E-02

Arsenic 1.0E+01 mg/kg 3.5E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 5.2E-07 2.4E-05 mg/kg/day 3.0E-04 mg/kg/day 8.1E-02

Chromium 1.7E+01 mg/kg 5.8E-07 mg/kg/day 5.0E-01 1/(mg/kg-day) 2.9E-07 4.0E-05 mg/kg/day 2.0E-02 mg/kg/day 2.0E-03

Cobalt 8.8E+00 mg/kg 3.0E-07 mg/kg/day NA NA NA 2.1E-05 mg/kg/day 3.0E-03 mg/kg/day 6.9E-03

Iron 2.2E+04 mg/kg 7.2E-04 mg/kg/day NA NA NA 5.1E-02 mg/kg/day 7.0E-01 mg/kg/day 7.2E-02

Lead 1.4E+02 mg/kg 4.5E-06 mg/kg/day NA NA NA 3.2E-04 mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg 6.4E-06 mg/kg/day NA NA NA 4.5E-04 mg/kg/day 1.4E-01 mg/kg/day 3.2E-03

Mercury 2.1E+00 mg/kg 6.9E-08 mg/kg/day NA NA NA 4.8E-06 mg/kg/day 3.0E-03 mg/kg/day 1.6E-03

Vanadium 4.0E+01 mg/kg 1.3E-06 mg/kg/day NA NA NA 9.4E-05 mg/kg/day 7.0E-03 mg/kg/day 1.3E-02

Exp. Route Total 7.0E-06 2.4E-01
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TABLE 7.6.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Benzo(a)anthracene 1.5E+01 mg/kg 1.4E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 1.0E-07 9.7E-06 mg/kg/day NA NA NA

Absorption Benzo(a)pyrene 1.6E+01 mg/kg 1.5E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.1E-06 1.0E-05 mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg 1.5E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 1.1E-07 1.0E-05 mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg 1.2E-07 mg/kg/day 7.3E-02 1/(mg/kg-day) 9.0E-09 8.7E-06 mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg 1.5E-07 mg/kg/day 7.3E-03 1/(mg/kg-day) 1.1E-09 1.0E-05 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg 3.6E-08 mg/kg/day 7.3E+00 1/(mg/kg-day) 2.6E-07 2.5E-06 mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg 4.9E-09 mg/kg/day NA NA NA 3.4E-07 mg/kg/day 1.0E-03 mg/kg/day 3.4E-04

Fluoranthene 3.2E+01 mg/kg 2.8E-07 mg/kg/day NA NA NA 2.0E-05 mg/kg/day 4.0E-01 mg/kg/day 5.0E-05

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg 9.9E-08 mg/kg/day 7.3E-01 1/(mg/kg-day) 7.2E-08 6.9E-06 mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg 2.7E-09 mg/kg/day NA NA NA 1.9E-07 mg/kg/day 2.0E-02 mg/kg/day 9.6E-06

Pyrene 2.5E+01 mg/kg 2.3E-07 mg/kg/day NA NA NA 1.6E-05 mg/kg/day 3.0E-01 mg/kg/day 5.3E-05

4,4'-DDD 7.3E+00 mg/kg 5.1E-08 mg/kg/day 3.4E-01 1/(mg/kg-day) 1.7E-08 3.5E-06 mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg 3.6E-11 mg/kg/day 1.6E+01 1/(mg/kg-day) 5.8E-10 2.6E-09 mg/kg/day 5.0E-05 mg/kg/day 5.1E-05

Heptachlor epoxide 2.0E-02 mg/kg 1.4E-10 mg/kg/day 9.1E+00 1/(mg/kg-day) 1.2E-09 9.5E-09 mg/kg/day 1.3E-05 mg/kg/day 7.3E-04

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg 5.3E-15 mg/kg/day 1.3E+05 1/(mg/kg-day) 6.9E-10 3.7E-13 mg/kg/day 1.0E-09 mg/kg/day 3.7E-04

Nitroglycerin 1.9E+00 mg/kg 1.3E-08 mg/kg/day NA NA NA 9.2E-07 mg/kg/day 1.0E-04 mg/kg/day 9.2E-03

Arsenic 1.0E+01 mg/kg 2.2E-08 mg/kg/day 1.5E+00 1/(mg/kg-day) 3.2E-08 1.5E-06 mg/kg/day 3.0E-04 mg/kg/day 5.0E-03

Chromium 1.7E+01 mg/kg 1.2E-08 mg/kg/day 2.0E+01 1/(mg/kg-day) 2.4E-07 8.4E-07 mg/kg/day 5.0E-04 mg/kg/day 1.7E-03

Cobalt 8.8E+00 mg/kg 6.1E-09 mg/kg/day NA NA NA 4.3E-07 mg/kg/day 3.0E-04 mg/kg/day 1.4E-03

Iron 2.2E+04 mg/kg 1.5E-05 mg/kg/day NA NA NA 1.0E-03 mg/kg/day 7.0E-01 mg/kg/day 1.5E-03

Lead 1.4E+02 mg/kg 9.4E-08 mg/kg/day NA NA NA 6.6E-06 mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg 1.3E-07 mg/kg/day NA NA NA 9.3E-06 mg/kg/day 1.4E-01 mg/kg/day 6.6E-05

Mercury 2.1E+00 mg/kg 1.4E-09 mg/kg/day NA NA NA 1.0E-07 mg/kg/day 2.1E-04 mg/kg/day 4.8E-04

Vanadium 4.0E+01 mg/kg 2.8E-08 mg/kg/day NA NA NA 1.9E-06 mg/kg/day 1.8E-04 mg/kg/day 1.1E-02

Exp. Route Total 1.9E-06 3.2E-02

Exposure Point Total 8.9E-06 2.7E-01

Exposure Medium Total 8.9E-06 2.7E-01

Soil* Air Particulate and Volatile Emissions Inhalation Naphthalene 9.5E-05 mg/m
3

1.6E-07 mg/m
3

3.4E-05 (ug/m
3
)
-1

5.3E-09 1.1E-05 mg/m
3

3.0E-03 mg/m
3

3.6E-03

Chromium 1.2E-08 mg/m
3

1.9E-11 mg/m
3

8.4E-02 (ug/m
3
)
-1

1.6E-09 1.4E-09 mg/m
3

1.0E-04 mg/m
3

1.4E-05

Exp. Route Total 6.9E-09 3.6E-03

Exposure Point Total 6.9E-09 3.6E-03

Exposure Medium Total 8.9E-06 2.7E-01

Soil* Total 8.9E-06 2.7E-01
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TABLE 7.6.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Ash Ash Ash Ingestion

Aluminum 9.8E+03 mg/kg 3.3E-04 mg/kg/day NA NA NA 2.3E-02 mg/kg/day 1.0E+00 mg/kg/day 2.3E-02

Arsenic 9.5E+01 mg/kg 3.2E-06 mg/kg/day 1.5E+00 1/(mg/kg-day) 4.8E-06 2.2E-04 mg/kg/day 3.0E-04 mg/kg/day 7.4E-01

Chromium 2.4E+01 mg/kg 8.1E-07 mg/kg/day 5.0E-01 1/(mg/kg-day) 4.0E-07 5.7E-05 mg/kg/day 2.0E-02 mg/kg/day 2.8E-03

Cobalt 1.6E+01 mg/kg 5.2E-07 mg/kg/day NA NA NA 3.6E-05 mg/kg/day 3.0E-03 mg/kg/day 1.2E-02

Iron 4.6E+04 mg/kg 1.6E-03 mg/kg/day NA NA NA 1.1E-01 mg/kg/day 7.0E-01 mg/kg/day 1.6E-01

Manganese 3.6E+02 mg/kg 1.2E-05 mg/kg/day NA NA NA 8.5E-04 mg/kg/day 1.4E-01 mg/kg/day 6.0E-03

Vanadium 1.2E+02 mg/kg 3.9E-06 mg/kg/day NA NA NA 2.7E-04 mg/kg/day 7.0E-03 mg/kg/day 3.9E-02

Exp. Route Total 5.2E-06 9.8E-01

Dermal

Absorption Aluminum 9.8E+03 mg/kg 6.8E-06 mg/kg/day NA NA NA 4.8E-04 mg/kg/day 1.0E+00 mg/kg/day 4.8E-04

Arsenic 9.5E+01 mg/kg 2.0E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 2.9E-07 1.4E-05 mg/kg/day 3.0E-04 mg/kg/day 4.6E-02

Chromium 2.4E+01 mg/kg 1.7E-08 mg/kg/day 2.0E+01 1/(mg/kg-day) 3.3E-07 1.2E-06 mg/kg/day 5.0E-04 mg/kg/day 2.3E-03

Cobalt 1.6E+01 mg/kg 1.1E-08 mg/kg/day NA NA NA 7.5E-07 mg/kg/day 3.0E-04 mg/kg/day 2.5E-03

Iron 4.6E+04 mg/kg 3.2E-05 mg/kg/day NA NA NA 2.2E-03 mg/kg/day 7.0E-01 mg/kg/day 3.2E-03

Manganese 3.6E+02 mg/kg 2.5E-07 mg/kg/day NA NA NA 1.7E-05 mg/kg/day 1.4E-01 mg/kg/day 1.2E-04

Vanadium 1.2E+02 mg/kg 8.0E-08 mg/kg/day NA NA NA 5.6E-06 mg/kg/day 1.8E-04 mg/kg/day 3.1E-02

Exp. Route Total 6.3E-07 8.5E-02

Exposure Point Total 5.8E-06 1.1E+00

Exposure Medium Total 5.8E-06 1.1E+00

Ash Air Emissions from Ash Inhalation Chromium 1.8E-08 mg/m
3

2.9E-11 mg/m
3

8.4E-02 (ug/m3)
-1

2.4E-09 2.0E-09 mg/m
3

1.0E-04 mg/m
3

2.0E-05

Exp. Route Total 2.4E-09 2.0E-05

Exposure Point Total 2.4E-09 2.0E-05

Exposure Medium Total 5.8E-06 1.1E+00

Ash Total 5.8E-06 1.1E+00
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TABLE 7.6.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Sediment Ingestion

Benzo(a)pyrene 4.4E-01 mg/kg 5.9E-10 mg/kg/day 7.3E+00 1/(mg/kg-day) 4.3E-09 4.1E-08 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 1.2E-01 mg/kg 1.6E-10 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.1E-09 1.1E-08 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg 1.0E-08 mg/kg/day 1.5E+00 1/(mg/kg-day) 1.5E-08 7.1E-07 mg/kg/day 3.0E-04 mg/kg/day 2.4E-03

Chromium 1.7E+01 mg/kg 2.2E-08 mg/kg/day 5.0E-01 1/(mg/kg-day) 1.1E-08 1.6E-06 mg/kg/day 3.0E-03 mg/kg/day 5.2E-04

Cobalt 1.9E+01 mg/kg 2.6E-08 mg/kg/day NA NA NA 1.8E-06 mg/kg/day 3.0E-04 mg/kg/day 6.1E-03

Exp. Route Total 3.2E-08 8.9E-03

Dermal Benzo(a)pyrene 4.4E-01 mg/kg 6.3E-10 mg/kg/day 7.3E+00 1/(mg/kg-day) 4.6E-09 4.4E-08 mg/kg/day NA NA NA

Absorption Dibenz(a,h)anthracene 1.2E-01 mg/kg 1.7E-10 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.2E-09 1.2E-08 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg 1.1E-08 mg/kg/day 1.5E+00 1/(mg/kg-day) 1.6E-08 7.6E-07 mg/kg/day 3.0E-04 mg/kg/day 2.5E-03

Chromium 1.7E+01 mg/kg 2.4E-08 mg/kg/day 2.0E+01 1/(mg/kg-day) 4.8E-07 1.7E-06 mg/kg/day 7.5E-05 mg/kg/day 2.2E-02

Cobalt 1.9E+01 mg/kg 2.8E-08 mg/kg/day NA NA NA 1.9E-06 mg/kg/day 3.0E-04 mg/kg/day 6.5E-03

Exp. Route Total 5.0E-07 3.1E-02

Exposure Point Total 5.3E-07 4.0E-02

Exposure Medium Total 5.3E-07 4.0E-02

Sediment Total 5.3E-07 4.0E-02

Groundwater Groundwater Shallow Groundwater- Dermal Naphthalene 1.7E+00 ug/L 2.5E-07 mg/kg/day NA NA NA 1.8E-05 mg/kg/day 2.0E-02 mg/kg/day 8.9E-04

Water in Excavation Pit Absorption Heptachlor 2.1E-02 ug/L 1.6E-09 mg/kg/day 4.5E+00 1/(mg/kg-day) 7.4E-09 1.1E-07 mg/kg/day 5.0E-04 mg/kg/day 2.3E-04

Arsenic 1.3E+01 ug/L 3.5E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 5.3E-07 2.5E-05 mg/kg/day 3.0E-04 mg/kg/day 8.2E-02

Cobalt 4.6E+01 ug/L 1.5E-07 mg/kg/day NA NA NA 1.0E-05 mg/kg/day 3.0E-04 mg/kg/day 3.4E-02

Iron 2.1E+04 ug/L 1.4E-04 mg/kg/day NA NA NA 9.5E-03 mg/kg/day 7.0E-01 mg/kg/day 1.4E-02

Manganese 8.8E+02 ug/L 2.8E-06 mg/kg/day NA NA NA 2.0E-04 mg/kg/day 1.4E-01 mg/kg/day 1.4E-03

Exp. Route Total 5.3E-07 1.3E-01

Exposure Point Total 5.3E-07 1.3E-01

Shallow Groundwater- Volatilization from 

Water in Excavation Pit
Inhalation

Naphthalene 1.7E+00 ug/L 1.6E-08 mg/m
3

3.4E-05 (ug/m3)
-1

5.5E-10 1.1E-06 mg/m
3

3.0E-03 mg/m
3

3.7E-04

Exp. Route Total 5.5E-10 3.7E-04

Exposure Point Total 5.5E-10 3.7E-04

Exposure Medium Total 5.3E-07 1.3E-01

Groundwater Total 5.3E-07 1.3E-01

Total of Receptor Risks Across All Media  1.6E-05 Total of Receptor Hazards Across All Media  1.5E+00

Total of Receptor Risks Across All Media (Ash) 6.9E-06 Total of Receptor Hazards Across All Media (Ash) 1.2E+00

Total of Receptor Risks Across All Media (Soil) 1.0E-05 Total of Receptor Hazards Across All Media (Soil) 4.5E-01

*Soil = combined surface and subsurface soil.
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Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Chemical Groundwater Permeability Lag Fraction Duration

of Potential Concentration Coefficient Time Absorbed Water of Event

Concern (CW) (Kp) B (τevent) t* (FA) (tevent) DAevent

(µg/L) (cm/hr) (dimensionless) (hr) (hr) (dimensionless) (hr) (mg/cm
2
-event) Eq

Naphthalene 1.70E+00 4.7E-02 2.0E-01 5.6E-01 1.3E+00 1.0E+00 8 6.4E-07 3

Heptachlor 2.10E-02 8.6E-03 1.0E-01 1.3E+01 3.2E+01 8.0E-01 8 4.1E-09 2

Arsenic 1.28E+01 8.6E-03 NA NA NA NA 8 8.8E-07 1

Cobalt 4.61E+01 1.0E-03 NA NA NA NA 8 3.7E-07 1

Iron 2.12E+04 2.0E-03 NA NA NA NA 8 3.4E-04 1

Manganese 8.76E+02 1.0E-03 NA NA NA NA 8 7.0E-06 1

Inorganics:  DAevent (mg/cm2-event) = 

Kp x CW x tevent x 0.001 mg/ug x 0.001 l/cm
3  

(eq 1)

Organics:  DAevent (mg/cm2-event) = 

(eq 2)

(eq 3)

Notes:

Permeability constants from EPA 2004, Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental 
     Guidance for Dermal Risk Assessment - Interim).  EPA/540/R/99/005. The default value of 0.001 was assigned to inorganics not listed in this document.

NA - not applicable.

Table 7.6.RME Supplement A

Calculation of DAevent

Construction Worker, Groundwater
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Table 7.6.RME Supplement B
Inhalation of Volatiles from Groundwater During Construction

Inhalation Exposure Concentrations Calculated Using a Two-Film Volatilization Model
Future Construction Worker Senario

Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Chemical Cw MW KH kl kg Kv ER ERa Ca
(µg/L) (mol/gram) (unitless) (cm/hr) (cm/hr) (cm/hr) (mg/hr) (g/sec-m2) (mg/m3)

Naphthalene 1.74E+00 1.28E+02 2.73E-03 3.11E+00 1.89E+03 1.94E+00 3.37E+00 3.46E-10 9.84E-06

Equations
Equation 1 Kv= 1/(1/kl + 1/KH*Kg)
Equation 2 kg = 700(18/MW)1/4V
Equation 3 kl = (32/MW)1/4Ka'
Equation 4 ER = Kv * Cw * L/1000 cm3 * mg/1000 µg
Equation 5 ERa = ER * g/1000 mg * hr/60 min * min/60 sec * 1/A

Variables Units Exposure Assumptions
Cw = groundwater concentration (µg/L) chem-specific
MW = molecular weight (mol/gram) chem-specific
KH - Henry's Law Constant (unitless) chem-specific
Kv = volatilization rate (cm/hr) Solved by Eq 1
kg = gas phase transfer coefficient (cm/hr) Solved by Eq 2
kl = liquid phase transfer coefficient (cm/hr) Solved by Eq 3
V = wind speed (m/s) 4.4
Ka' = aeration rate (cm/hr) 0.0633
ER = emission rate (mg/hr) Solved by Eq 4
A = area of excavation (utility ditch) (m2) 2,700
Era = area emission rate (g/sec-m2) Solved by Eq 5
Ca = air concentration (mg/m3) Solved using SCREEN3 model
Note:  aeration rate based on aeration rate for small pond (0.1/day) multiplied by depth of water
            in excavation (1/2 ft)
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TABLE 7.7.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil* Soil* Soil* Ingestion

Benzo(a)anthracene 1.5E+01 mg/kg 5.4E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 3.9E-06 1.5E-05 mg/kg/day NA NA NA

Benzo(a)pyrene 1.6E+01 mg/kg 5.7E-06 mg/kg/day 7.3E+00 1/(mg/kg-day) 4.2E-05 1.6E-05 mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg 5.7E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 4.2E-06 1.6E-05 mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg 4.8E-06 mg/kg/day 7.3E-02 1/(mg/kg-day) 3.5E-07 1.3E-05 mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg 5.7E-06 mg/kg/day 7.3E-03 1/(mg/kg-day) 4.2E-08 1.6E-05 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg 1.4E-06 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.0E-05 3.9E-06 mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg 2.5E-07 mg/kg/day NA NA NA 6.9E-07 mg/kg/day 1.0E-03 mg/kg/day 6.9E-04

Fluoranthene 3.2E+01 mg/kg 1.1E-05 mg/kg/day NA NA NA 3.1E-05 mg/kg/day 4.0E-02 mg/kg/day 7.7E-04

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg 3.8E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 2.8E-06 1.1E-05 mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg 1.1E-07 mg/kg/day NA NA NA 3.0E-07 mg/kg/day 2.0E-02 mg/kg/day 1.5E-05

Pyrene 2.5E+01 mg/kg 8.9E-06 mg/kg/day NA NA NA 2.5E-05 mg/kg/day 3.0E-02 mg/kg/day 8.3E-04

4,4'-DDD 7.3E+00 mg/kg 2.6E-06 mg/kg/day 2.4E-01 1/(mg/kg-day) 6.1E-07 7.2E-06 mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg 1.8E-09 mg/kg/day 1.6E+01 1/(mg/kg-day) 2.9E-08 5.2E-09 mg/kg/day 5.0E-05 mg/kg/day 1.0E-04

Heptachlor epoxide 2.0E-02 mg/kg 6.9E-09 mg/kg/day 9.1E+00 1/(mg/kg-day) 6.2E-08 1.9E-08 mg/kg/day 1.3E-05 mg/kg/day 1.5E-03

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg 9.0E-13 mg/kg/day 1.3E+05 1/(mg/kg-day) 1.2E-07 2.5E-12 mg/kg/day 1.0E-09 mg/kg/day 2.5E-03

Nitroglycerin 1.9E+00 mg/kg 6.6E-07 mg/kg/day NA NA NA 1.9E-06 mg/kg/day 1.0E-04 mg/kg/day 1.9E-02

Arsenic 1.0E+01 mg/kg 3.6E-06 mg/kg/day 1.5E+00 1/(mg/kg-day) 5.4E-06 1.0E-05 mg/kg/day 3.0E-04 mg/kg/day 3.4E-02

Chromium 1.7E+01 mg/kg 6.0E-06 mg/kg/day 5.0E-01 1/(mg/kg-day) 3.0E-06 1.7E-05 mg/kg/day 3.0E-03 mg/kg/day 5.6E-03

Cobalt 8.8E+00 mg/kg 3.1E-06 mg/kg/day NA NA NA 8.6E-06 mg/kg/day 3.0E-04 mg/kg/day 2.9E-02

Iron 2.2E+04 mg/kg 7.5E-03 mg/kg/day NA NA NA 2.1E-02 mg/kg/day 7.0E-01 mg/kg/day 3.0E-02

Lead 1.4E+02 mg/kg 4.7E-05 mg/kg/day NA NA NA 1.3E-04 mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg 6.7E-05 mg/kg/day NA NA NA 1.9E-04 mg/kg/day 1.4E-01 mg/kg/day 1.3E-03

Mercury 2.1E+00 mg/kg 7.2E-07 mg/kg/day NA NA NA 2.0E-06 mg/kg/day 3.0E-04 mg/kg/day 6.7E-03

Vanadium 4.0E+01 mg/kg 1.4E-05 mg/kg/day NA NA NA 3.9E-05 mg/kg/day 5.0E-03 mg/kg/day 7.8E-03

Exp. Route Total 7.3E-05 1.4E-01
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TABLE 7.7.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Benzo(a)anthracene 1.5E+01 mg/kg 4.6E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 3.4E-06 1.3E-05 mg/kg/day NA NA NA

Absorption Benzo(a)pyrene 1.6E+01 mg/kg 4.9E-06 mg/kg/day 7.3E+00 1/(mg/kg-day) 3.6E-05 1.4E-05 mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg 4.9E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 3.6E-06 1.4E-05 mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg 4.1E-06 mg/kg/day 7.3E-02 1/(mg/kg-day) 3.0E-07 1.2E-05 mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg 4.9E-06 mg/kg/day 7.3E-03 1/(mg/kg-day) 3.6E-08 1.4E-05 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg 1.2E-06 mg/kg/day 7.3E+00 1/(mg/kg-day) 8.7E-06 3.3E-06 mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg 1.6E-07 mg/kg/day NA NA NA 4.5E-07 mg/kg/day 1.0E-03 mg/kg/day 4.5E-04

Fluoranthene 3.2E+01 mg/kg 9.5E-06 mg/kg/day NA NA NA 2.7E-05 mg/kg/day 4.0E-02 mg/kg/day 6.6E-04

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg 3.3E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 2.4E-06 9.2E-06 mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg 9.2E-08 mg/kg/day NA NA NA 2.6E-07 mg/kg/day 2.0E-02 mg/kg/day 1.3E-05

Pyrene 2.5E+01 mg/kg 7.6E-06 mg/kg/day NA NA NA 2.1E-05 mg/kg/day 3.0E-02 mg/kg/day 7.1E-04

4,4'-DDD 7.3E+00 mg/kg 1.7E-06 mg/kg/day 3.4E-01 1/(mg/kg-day) 5.7E-07 4.7E-06 mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg 1.2E-09 mg/kg/day 1.6E+01 1/(mg/kg-day) 1.9E-08 3.4E-09 mg/kg/day 5.0E-05 mg/kg/day 6.8E-05

Heptachlor epoxide 2.0E-02 mg/kg 4.5E-09 mg/kg/day 9.1E+00 1/(mg/kg-day) 4.1E-08 1.3E-08 mg/kg/day 1.3E-05 mg/kg/day 9.8E-04

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg 1.8E-13 mg/kg/day 1.3E+05 1/(mg/kg-day) 2.3E-08 5.0E-13 mg/kg/day 1.0E-09 mg/kg/day 5.0E-04

Nitroglycerin 1.9E+00 mg/kg 4.4E-07 mg/kg/day NA NA NA 1.2E-06 mg/kg/day 1.0E-04 mg/kg/day 1.2E-02

Arsenic 1.0E+01 mg/kg 7.2E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 1.1E-06 2.0E-06 mg/kg/day 3.0E-04 mg/kg/day 6.7E-03

Chromium 1.7E+01 mg/kg 4.0E-07 mg/kg/day 2.0E+01 1/(mg/kg-day) 8.0E-06 1.1E-06 mg/kg/day 7.5E-05 mg/kg/day 1.5E-02

Cobalt 8.8E+00 mg/kg 2.0E-07 mg/kg/day NA NA NA 5.7E-07 mg/kg/day 3.0E-04 mg/kg/day 1.9E-03

Iron 2.2E+04 mg/kg 5.0E-04 mg/kg/day NA NA NA 1.4E-03 mg/kg/day 7.0E-01 mg/kg/day 2.0E-03

Lead 1.4E+02 mg/kg 3.1E-06 mg/kg/day NA NA NA 8.8E-06 mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg 4.4E-06 mg/kg/day NA NA NA 1.2E-05 mg/kg/day 1.4E-01 mg/kg/day 8.8E-05

Mercury 2.1E+00 mg/kg 4.8E-08 mg/kg/day NA NA NA 1.3E-07 mg/kg/day 2.1E-05 mg/kg/day 6.3E-03

Vanadium 4.0E+01 mg/kg 9.2E-07 mg/kg/day NA NA NA 2.6E-06 mg/kg/day 1.3E-04 mg/kg/day 2.0E-02

Exp. Route Total 6.4E-05 6.7E-02

Exposure Point Total 1.4E-04 2.1E-01

Exposure Medium Total 1.4E-04 2.1E-01

Soil* Air Particulate and Volatile Emissions Inhalation Naphthalene 9.5E-05 mg/m
3

7.8E-06 mg/m
3

3.4E-05 (ug/m
3
)
-1

2.6E-07 2.2E-05 mg/m
3

3.0E-03 mg/m
3

7.3E-03

Chromium 1.2E-08 mg/m
3

9.7E-10 mg/m
3

8.4E-02 (ug/m
3
)
-1

8.1E-08 2.7E-09 mg/m
3

1.0E-04 mg/m
3

2.7E-05

Exp. Route Total 3.5E-07 7.3E-03

Exposure Point Total 3.5E-07 7.3E-03

Exposure Medium Total 3.5E-07 7.3E-03

Soil* Total 1.4E-04 2.1E-01

Ash Ash Ash Ingestion

Aluminum 9.8E+03 mg/kg 3.4E-03 mg/kg/day NA NA NA 9.6E-03 mg/kg/day 1.0E+00 mg/kg/day 9.6E-03
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TABLE 7.7.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Arsenic 9.5E+01 mg/kg 3.3E-05 mg/kg/day 1.5E+00 1/(mg/kg-day) 5.0E-05 9.3E-05 mg/kg/day 3.0E-04 mg/kg/day 3.1E-01

Chromium 2.4E+01 mg/kg 8.4E-06 mg/kg/day 5.0E-01 1/(mg/kg-day) 4.2E-06 2.4E-05 mg/kg/day 3.0E-03 mg/kg/day 7.9E-03

Cobalt 1.6E+01 mg/kg 5.4E-06 mg/kg/day NA NA NA 1.5E-05 mg/kg/day 3.0E-04 mg/kg/day 5.1E-02

Iron 4.6E+04 mg/kg 1.6E-02 mg/kg/day NA NA NA 4.5E-02 mg/kg/day 7.0E-01 mg/kg/day 6.5E-02

Manganese 3.6E+02 mg/kg 1.3E-04 mg/kg/day NA NA NA 3.5E-04 mg/kg/day 1.4E-01 mg/kg/day 2.5E-03

Vanadium 1.2E+02 mg/kg 4.0E-05 mg/kg/day NA NA NA 1.1E-04 mg/kg/day 5.0E-03 mg/kg/day 2.3E-02

Exp. Route Total 5.4E-05 4.7E-01

Dermal

Absorption Aluminum 9.8E+03 mg/kg 2.3E-04 mg/kg/day NA NA NA 6.4E-04 mg/kg/day 1.0E+00 mg/kg/day 6.4E-04

Arsenic 9.5E+01 mg/kg 6.5E-06 mg/kg/day 1.5E+00 1/(mg/kg-day) 9.8E-06 1.8E-05 mg/kg/day 3.0E-04 mg/kg/day 6.1E-02

Chromium 2.4E+01 mg/kg 5.6E-07 mg/kg/day 2.0E+01 1/(mg/kg-day) 1.1E-05 1.6E-06 mg/kg/day 7.5E-05 mg/kg/day 2.1E-02

Cobalt 1.6E+01 mg/kg 3.6E-07 mg/kg/day NA NA NA 1.0E-06 mg/kg/day 3.0E-04 mg/kg/day 3.3E-03

Iron 4.6E+04 mg/kg 1.1E-03 mg/kg/day NA NA NA 3.0E-03 mg/kg/day 7.0E-01 mg/kg/day 4.3E-03

Manganese 3.6E+02 mg/kg 8.3E-06 mg/kg/day NA NA NA 2.3E-05 mg/kg/day 1.4E-01 mg/kg/day 1.7E-04

Vanadium 1.2E+02 mg/kg 2.7E-06 mg/kg/day NA NA NA 7.5E-06 mg/kg/day 1.3E-04 mg/kg/day 5.7E-02

Exp. Route Total 2.1E-05 1.5E-01

Exposure Point Total 7.5E-05 6.1E-01

Exposure Medium Total 7.5E-05 6.1E-01

Ash Air Emissions from Ash Inhalation Chromium 1.8E-08 mg/m
3

2.9E-11 mg/m
3

8.4E-02 (ug/m3)
-1

2.4E-09 2.0E-09 mg/m
3

1.0E-04 mg/m
3

2.0E-05

Exp. Route Total 2.4E-09 2.0E-05

Exposure Point Total 2.4E-09 2.0E-05

Exposure Medium Total 7.5E-05 6.1E-01

Ash Total 7.5E-05 6.1E-01
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TABLE 7.7.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Sediment Ingestion

Benzo(a)pyrene 4.4E-01 mg/kg 3.1E-09 mg/kg/day 7.3E+00 1/(mg/kg-day) 2.2E-08 8.6E-09 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 1.2E-01 mg/kg 8.1E-10 mg/kg/day 7.3E+00 1/(mg/kg-day) 5.9E-09 2.3E-09 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg 5.3E-08 mg/kg/day 1.5E+00 1/(mg/kg-day) 7.9E-08 1.5E-07 mg/kg/day 3.0E-04 mg/kg/day 4.9E-04

Chromium 1.7E+01 mg/kg 1.2E-07 mg/kg/day 5.0E-01 1/(mg/kg-day) 5.8E-08 3.3E-07 mg/kg/day 3.0E-03 mg/kg/day 1.1E-04

Cobalt 1.9E+01 mg/kg 1.4E-07 mg/kg/day NA NA NA 3.8E-07 mg/kg/day 3.0E-04 mg/kg/day 1.3E-03

Exp. Route Total 1.7E-07 1.9E-03

Dermal Benzo(a)pyrene 4.4E-01 mg/kg 7.9E-09 mg/kg/day 7.3E+00 1/(mg/kg-day) 5.7E-08 2.2E-08 mg/kg/day NA NA NA

Absorption Dibenz(a,h)anthracene 1.2E-01 mg/kg 2.1E-09 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.5E-08 5.9E-09 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg 3.1E-08 mg/kg/day 1.5E+00 1/(mg/kg-day) 4.7E-08 8.8E-08 mg/kg/day 3.0E-04 mg/kg/day 2.9E-04

Chromium 1.7E+01 mg/kg 2.3E-08 mg/kg/day 2.0E+01 1/(mg/kg-day) 4.6E-07 6.5E-08 mg/kg/day 7.5E-05 mg/kg/day 8.6E-04

Cobalt 1.9E+01 mg/kg 2.7E-08 mg/kg/day NA NA NA 7.5E-08 mg/kg/day 3.0E-04 mg/kg/day 2.5E-04

Exp. Route Total 5.8E-07 1.4E-03

Exposure Point Total 7.5E-07 3.3E-03

Exposure Medium Total 7.5E-07 3.3E-03

Sediment Total 7.5E-07 3.3E-03

Total of Receptor Risks Across All Media  2.1E-04 Total of Receptor Hazards Across All Media  8.3E-01

Total of Receptor Risks Across All Media (Ash) 7.5E-05 Total of Receptor Hazards Across All Media (Ash) 6.2E-01

Total of Receptor Risks Across All Media (Soil) 1.4E-04 Total of Receptor Hazards Across All Media (Soil) 2.2E-01

*Soil = combined surface and subsurface soil.
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TABLE 7.8.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil* Soil* Soil* Ingestion

Benzo(a)anthracene 1.5E+01 mg/kg 1.1E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 7.9E-07 3.1E-06 mg/kg/day NA NA NA

Benzo(a)pyrene 1.6E+01 mg/kg 1.1E-06 mg/kg/day 7.3E+00 1/(mg/kg-day) 8.4E-06 3.3E-06 mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg 1.1E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 8.4E-07 3.3E-06 mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg 9.6E-07 mg/kg/day 7.3E-02 1/(mg/kg-day) 7.0E-08 2.8E-06 mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg 1.1E-06 mg/kg/day 7.3E-03 1/(mg/kg-day) 8.3E-09 3.3E-06 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg 2.8E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 2.0E-06 8.1E-07 mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg 4.9E-08 mg/kg/day NA NA NA 1.4E-07 mg/kg/day 1.0E-03 mg/kg/day 1.4E-04

Fluoranthene 3.2E+01 mg/kg 2.2E-06 mg/kg/day NA NA NA 6.4E-06 mg/kg/day 4.0E-02 mg/kg/day 1.6E-04

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg 7.7E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 5.6E-07 2.2E-06 mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg 2.1E-08 mg/kg/day NA NA NA 6.2E-08 mg/kg/day 2.0E-02 mg/kg/day 3.1E-06

Pyrene 2.5E+01 mg/kg 1.8E-06 mg/kg/day NA NA NA 5.2E-06 mg/kg/day 3.0E-02 mg/kg/day 1.7E-04

4,4'-DDD 7.3E+00 mg/kg 5.1E-07 mg/kg/day 2.4E-01 1/(mg/kg-day) 1.2E-07 1.5E-06 mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg 3.7E-10 mg/kg/day 1.6E+01 1/(mg/kg-day) 5.9E-09 1.1E-09 mg/kg/day 5.0E-05 mg/kg/day 2.1E-05

Heptachlor epoxide 2.0E-02 mg/kg 1.4E-09 mg/kg/day 9.1E+00 1/(mg/kg-day) 1.2E-08 4.0E-09 mg/kg/day 1.3E-05 mg/kg/day 3.1E-04

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg 1.8E-13 mg/kg/day 1.3E+05 1/(mg/kg-day) 2.3E-08 5.2E-13 mg/kg/day 1.0E-09 mg/kg/day 5.2E-04

Nitroglycerin 1.9E+00 mg/kg 1.3E-07 mg/kg/day NA NA NA 3.9E-07 mg/kg/day 1.0E-04 mg/kg/day 3.9E-03

Arsenic 1.0E+01 mg/kg 7.2E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 1.1E-06 2.1E-06 mg/kg/day 3.0E-04 mg/kg/day 7.0E-03

Chromium 1.7E+01 mg/kg 1.2E-06 mg/kg/day 5.0E-01 1/(mg/kg-day) 6.0E-07 3.5E-06 mg/kg/day 3.0E-03 mg/kg/day 1.2E-03

Cobalt 8.8E+00 mg/kg 6.2E-07 mg/kg/day NA NA NA 1.8E-06 mg/kg/day 3.0E-04 mg/kg/day 6.0E-03

Iron 2.2E+04 mg/kg 1.5E-03 mg/kg/day NA NA NA 4.4E-03 mg/kg/day 7.0E-01 mg/kg/day 6.3E-03

Lead 1.4E+02 mg/kg 9.5E-06 mg/kg/day NA NA NA 2.8E-05 mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg 1.3E-05 mg/kg/day NA NA NA 3.9E-05 mg/kg/day 1.4E-01 mg/kg/day 2.8E-04

Mercury 2.1E+00 mg/kg 1.4E-07 mg/kg/day NA NA NA 4.2E-07 mg/kg/day 3.0E-04 mg/kg/day 1.4E-03

Vanadium 4.0E+01 mg/kg 2.8E-06 mg/kg/day NA NA NA 8.1E-06 mg/kg/day 5.0E-03 mg/kg/day 1.6E-03

Exp. Route Total 1.4E-05 2.9E-02
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TABLE 7.8.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Benzo(a)anthracene 1.5E+01 mg/kg 5.6E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 4.1E-07 1.6E-06 mg/kg/day NA NA NA

Absorption Benzo(a)pyrene 1.6E+01 mg/kg 5.9E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 4.3E-06 1.7E-06 mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg 5.9E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 4.3E-07 1.7E-06 mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg 5.0E-07 mg/kg/day 7.3E-02 1/(mg/kg-day) 3.6E-08 1.5E-06 mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg 5.9E-07 mg/kg/day 7.3E-03 1/(mg/kg-day) 4.3E-09 1.7E-06 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg 1.4E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.0E-06 4.2E-07 mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg 2.0E-08 mg/kg/day NA NA NA 5.7E-08 mg/kg/day 1.0E-03 mg/kg/day 5.7E-05

Fluoranthene 3.2E+01 mg/kg 1.1E-06 mg/kg/day NA NA NA 3.3E-06 mg/kg/day 4.0E-02 mg/kg/day 8.3E-05

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg 4.0E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 2.9E-07 1.2E-06 mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg 1.1E-08 mg/kg/day NA NA NA 3.2E-08 mg/kg/day 2.0E-02 mg/kg/day 1.6E-06

Pyrene 2.5E+01 mg/kg 9.2E-07 mg/kg/day NA NA NA 2.7E-06 mg/kg/day 3.0E-02 mg/kg/day 9.0E-05

4,4'-DDD 7.3E+00 mg/kg 2.0E-07 mg/kg/day 3.4E-01 1/(mg/kg-day) 6.9E-08 5.9E-07 mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg 1.5E-10 mg/kg/day 1.6E+01 1/(mg/kg-day) 2.3E-09 4.3E-10 mg/kg/day 5.0E-05 mg/kg/day 8.6E-06

Heptachlor epoxide 2.0E-02 mg/kg 5.5E-10 mg/kg/day 9.1E+00 1/(mg/kg-day) 5.0E-09 1.6E-09 mg/kg/day 1.3E-05 mg/kg/day 1.2E-04

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg 2.1E-14 mg/kg/day 1.3E+05 1/(mg/kg-day) 2.8E-09 6.3E-14 mg/kg/day 1.0E-09 mg/kg/day 6.3E-05

Nitroglycerin 1.9E+00 mg/kg 5.3E-08 mg/kg/day NA NA NA 1.5E-07 mg/kg/day 1.0E-04 mg/kg/day 1.5E-03

Arsenic 1.0E+01 mg/kg 8.7E-08 mg/kg/day 1.5E+00 1/(mg/kg-day) 1.3E-07 2.5E-07 mg/kg/day 3.0E-04 mg/kg/day 8.4E-04

Chromium 1.7E+01 mg/kg 4.8E-08 mg/kg/day 2.0E+01 1/(mg/kg-day) 9.6E-07 1.4E-07 mg/kg/day 7.5E-05 mg/kg/day 1.9E-03

Cobalt 8.8E+00 mg/kg 2.5E-08 mg/kg/day NA NA NA 7.2E-08 mg/kg/day 3.0E-04 mg/kg/day 2.4E-04

Iron 2.2E+04 mg/kg 6.0E-05 mg/kg/day NA NA NA 1.8E-04 mg/kg/day 7.0E-01 mg/kg/day 2.5E-04

Lead 1.4E+02 mg/kg 3.8E-07 mg/kg/day NA NA NA 1.1E-06 mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg 5.3E-07 mg/kg/day NA NA NA 1.6E-06 mg/kg/day 1.4E-01 mg/kg/day 1.1E-05

Mercury 2.1E+00 mg/kg 5.7E-09 mg/kg/day NA NA NA 1.7E-08 mg/kg/day 2.1E-05 mg/kg/day 8.0E-04

Vanadium 4.0E+01 mg/kg 1.1E-07 mg/kg/day NA NA NA 3.2E-07 mg/kg/day 1.3E-04 mg/kg/day 2.5E-03

Exp. Route Total 7.7E-06 8.5E-03

Exposure Point Total 2.2E-05 3.7E-02

Exposure Medium Total 2.2E-05 3.7E-02

Soil* Air Particulate and Volatile Emissions Inhalation Naphthalene 9.5E-05 mg/m
3

7.8E-07 mg/m
3

3.4E-05 (ug/m3)
-1

2.6E-08 2.3E-06 mg/m
3

3.0E-03 mg/m
3

7.6E-04

Chromium 1.2E-08 mg/m
3

9.7E-11 mg/m
3

8.4E-02 (ug/m3)
-1

8.1E-09 2.8E-10 mg/m
3

1.0E-04 mg/m
3

2.8E-06

Exp. Route Total 3.5E-08 7.6E-04

Exposure Point Total 3.5E-08 7.6E-04

Exposure Medium Total 2.2E-05 3.8E-02

Surface Soil Total 2.2E-05 3.8E-02



Page 3 of 4

TABLE 7.8.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Ash Ash Ash Ingestion

Aluminum 9.8E+03 mg/kg 6.9E-04 mg/kg/day NA NA NA 2.0E-03 mg/kg/day 1.0E+00 mg/kg/day 2.0E-03

Arsenic 9.5E+01 mg/kg 6.6E-06 mg/kg/day 1.5E+00 1/(mg/kg-day) 9.9E-06 1.9E-05 mg/kg/day 3.0E-04 mg/kg/day 6.4E-02

Chromium 2.4E+01 mg/kg 1.7E-06 mg/kg/day 5.0E-01 1/(mg/kg-day) 8.4E-07 4.9E-06 mg/kg/day 3.0E-03 mg/kg/day 1.6E-03

Cobalt 1.6E+01 mg/kg 1.1E-06 mg/kg/day NA NA NA 3.2E-06 mg/kg/day 3.0E-04 mg/kg/day 1.1E-02

Iron 4.6E+04 mg/kg 3.2E-03 mg/kg/day NA NA NA 9.4E-03 mg/kg/day 7.0E-01 mg/kg/day 1.3E-02

Manganese 3.6E+02 mg/kg 2.5E-05 mg/kg/day NA NA NA 7.3E-05 mg/kg/day 1.4E-01 mg/kg/day 5.2E-04

Vanadium 1.2E+02 mg/kg 8.1E-06 mg/kg/day NA NA NA 2.4E-05 mg/kg/day 5.0E-03 mg/kg/day 4.7E-03

Exp. Route Total 1.1E-05 9.7E-02

Dermal

Absorption Aluminum 9.8E+03 mg/kg 2.7E-05 mg/kg/day NA NA NA 8.0E-05 mg/kg/day 1.0E+00 mg/kg/day 8.0E-05

Arsenic 9.5E+01 mg/kg 7.9E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 1.2E-06 2.3E-06 mg/kg/day 3.0E-04 mg/kg/day 7.7E-03

Chromium 2.4E+01 mg/kg 6.7E-08 mg/kg/day 2.0E+01 1/(mg/kg-day) 1.3E-06 2.0E-07 mg/kg/day 7.5E-05 mg/kg/day 2.6E-03

Cobalt 1.6E+01 mg/kg 4.3E-08 mg/kg/day NA NA NA 1.3E-07 mg/kg/day 3.0E-04 mg/kg/day 4.2E-04

Iron 4.6E+04 mg/kg 1.3E-04 mg/kg/day NA NA NA 3.8E-04 mg/kg/day 7.0E-01 mg/kg/day 5.4E-04

Manganese 3.6E+02 mg/kg 1.0E-06 mg/kg/day NA NA NA 2.9E-06 mg/kg/day 1.4E-01 mg/kg/day 2.1E-05

Vanadium 1.2E+02 mg/kg 3.2E-07 mg/kg/day NA NA NA 9.4E-07 mg/kg/day 1.3E-04 mg/kg/day 7.2E-03

Exp. Route Total 2.5E-06 1.9E-02

Exposure Point Total 1.3E-05 1.2E-01

Exposure Medium Total 1.3E-05 1.2E-01

Ash Air Emissions from Ash Inhalation Chromium 1.8E-08 mg/m
3

1.4E-10 mg/m
3

8.4E-02 (ug/m3)
-1

1.2E-08 4.2E-10 mg/m
3

1.0E-04 mg/m
3

4.2E-06

Exp. Route Total 1.2E-08 4.2E-06

Exposure Point Total 1.2E-08 4.2E-06

Exposure Medium Total 1.3E-05 1.2E-01

Ash Total 1.3E-05 1.2E-01
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TABLE 7.8.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Sediment Ingestion

Benzo(a)pyrene 4.4E-01 mg/kg 1.5E-08 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.1E-07 4.5E-08 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 1.2E-01 mg/kg 4.1E-09 mg/kg/day 7.3E+00 1/(mg/kg-day) 3.0E-08 1.2E-08 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg 2.6E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 4.0E-07 7.7E-07 mg/kg/day 3.0E-04 mg/kg/day 2.6E-03

Chromium 1.7E+01 mg/kg 5.8E-07 mg/kg/day 5.0E-01 1/(mg/kg-day) 2.9E-07 1.7E-06 mg/kg/day 3.0E-03 mg/kg/day 5.7E-04

Cobalt 1.9E+01 mg/kg 6.7E-07 mg/kg/day NA NA NA 2.0E-06 mg/kg/day 3.0E-04 mg/kg/day 6.6E-03

Exp. Route Total 8.3E-07 9.7E-03

Dermal Benzo(a)pyrene 4.4E-01 mg/kg 6.8E-08 mg/kg/day 7.3E+00 1/(mg/kg-day) 5.0E-07 2.0E-07 mg/kg/day NA NA NA

Absorption Dibenz(a,h)anthracene 1.2E-01 mg/kg 1.8E-08 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.3E-07 5.3E-08 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg 2.7E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 4.1E-07 7.9E-07 mg/kg/day 3.0E-04 mg/kg/day 2.6E-03

Chromium 1.7E+01 mg/kg 2.0E-07 mg/kg/day 2.0E+01 1/(mg/kg-day) 4.0E-06 5.8E-07 mg/kg/day 7.5E-05 mg/kg/day 7.7E-03

Cobalt 1.9E+01 mg/kg 2.3E-07 mg/kg/day NA NA NA 6.7E-07 mg/kg/day 3.0E-04 mg/kg/day 2.2E-03

Exp. Route Total 5.0E-06 1.3E-02

Exposure Point Total 5.8E-06 2.2E-02

Exposure Medium Total 5.8E-06 2.2E-02

Sediment Total 5.8E-06 2.2E-02

Total of Receptor Risks Across All Media  4.1E-05 Total of Receptor Hazards Across All Media  1.8E-01

Total of Receptor Risks Across All Media  (Ash) 1.9E-05 Total of Receptor Hazards Across All Media  (Ash) 1.4E-01

Total of Receptor Risks Across All Media (Soil) 2.8E-05 Total of Receptor Hazards Across All Media  (Soil) 6.0E-02
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TABLE 7.9.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil* Soil* Soil* Ingestion

Benzo(a)anthracene 1.5E+01 mg/kg 5.6E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 4.1E-07 4.3E-06 mg/kg/day NA NA NA

Benzo(a)pyrene 1.6E+01 mg/kg 5.9E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 4.3E-06 4.6E-06 mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg 5.9E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 4.3E-07 4.6E-06 mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg 4.9E-07 mg/kg/day 7.3E-02 1/(mg/kg-day) 3.6E-08 3.8E-06 mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg 5.9E-07 mg/kg/day 7.3E-03 1/(mg/kg-day) 4.3E-09 4.6E-06 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg 1.4E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.0E-06 1.1E-06 mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg 2.5E-08 mg/kg/day NA NA NA 2.0E-07 mg/kg/day 1.0E-03 mg/kg/day 2.0E-04

Fluoranthene 3.2E+01 mg/kg 1.1E-06 mg/kg/day NA NA NA 8.8E-06 mg/kg/day 4.0E-02 mg/kg/day 2.2E-04

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg 3.9E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 2.9E-07 3.1E-06 mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg 1.1E-08 mg/kg/day NA NA NA 8.5E-08 mg/kg/day 2.0E-02 mg/kg/day 4.3E-06

Pyrene 2.5E+01 mg/kg 9.1E-07 mg/kg/day NA NA NA 7.1E-06 mg/kg/day 3.0E-02 mg/kg/day 2.4E-04

4,4'-DDD 7.3E+00 mg/kg 2.6E-07 mg/kg/day 2.4E-01 1/(mg/kg-day) 6.3E-08 2.0E-06 mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg 1.9E-10 mg/kg/day 1.6E+01 1/(mg/kg-day) 3.0E-09 1.5E-09 mg/kg/day 5.0E-05 mg/kg/day 2.9E-05

Heptachlor epoxide 2.0E-02 mg/kg 7.1E-10 mg/kg/day 9.1E+00 1/(mg/kg-day) 6.4E-09 5.5E-09 mg/kg/day 1.3E-05 mg/kg/day 4.2E-04

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg 9.2E-14 mg/kg/day 1.3E+05 1/(mg/kg-day) 1.2E-08 7.2E-13 mg/kg/day 1.0E-09 mg/kg/day 7.2E-04

Nitroglycerin 1.9E+00 mg/kg 6.8E-08 mg/kg/day NA NA NA 5.3E-07 mg/kg/day 1.0E-04 mg/kg/day 5.3E-03

Arsenic 1.0E+01 mg/kg 3.7E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 5.6E-07 2.9E-06 mg/kg/day 3.0E-04 mg/kg/day 9.6E-03

Chromium 1.7E+01 mg/kg 6.2E-07 mg/kg/day 5.0E-01 1/(mg/kg-day) 3.1E-07 4.8E-06 mg/kg/day 3.0E-03 mg/kg/day 1.6E-03

Cobalt 8.8E+00 mg/kg 3.2E-07 mg/kg/day NA NA NA 2.5E-06 mg/kg/day 3.0E-04 mg/kg/day 8.2E-03

Iron 2.2E+04 mg/kg 7.8E-04 mg/kg/day NA NA NA 6.0E-03 mg/kg/day 7.0E-01 mg/kg/day 8.6E-03

Lead 1.4E+02 mg/kg 4.9E-06 mg/kg/day NA NA NA 3.8E-05 mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg 6.9E-06 mg/kg/day NA NA NA 5.4E-05 mg/kg/day 1.4E-01 mg/kg/day 3.8E-04

Mercury 2.1E+00 mg/kg 7.4E-08 mg/kg/day NA NA NA 5.8E-07 mg/kg/day 3.0E-04 mg/kg/day 1.9E-03

Vanadium 4.0E+01 mg/kg 1.4E-06 mg/kg/day NA NA NA 1.1E-05 mg/kg/day 5.0E-03 mg/kg/day 2.2E-03

Exp. Route Total 7.5E-06 4.0E-02
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TABLE 7.9.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Benzo(a)anthracene 1.5E+01 mg/kg 8.4E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 6.2E-07 6.6E-06 mg/kg/day NA NA NA

Absorption Benzo(a)pyrene 1.6E+01 mg/kg 9.0E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 6.5E-06 7.0E-06 mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg 9.0E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 6.5E-07 7.0E-06 mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg 7.5E-07 mg/kg/day 7.3E-02 1/(mg/kg-day) 5.5E-08 5.8E-06 mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg 8.9E-07 mg/kg/day 7.3E-03 1/(mg/kg-day) 6.5E-09 6.9E-06 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg 2.2E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.6E-06 1.7E-06 mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg 3.0E-08 mg/kg/day NA NA NA 2.3E-07 mg/kg/day 1.0E-03 mg/kg/day 2.3E-04

Fluoranthene 3.2E+01 mg/kg 1.7E-06 mg/kg/day NA NA NA 1.3E-05 mg/kg/day 4.0E-02 mg/kg/day 3.4E-04

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg 6.0E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 4.4E-07 4.7E-06 mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg 1.7E-08 mg/kg/day NA NA NA 1.3E-07 mg/kg/day 2.0E-02 mg/kg/day 6.5E-06

Pyrene 2.5E+01 mg/kg 1.4E-06 mg/kg/day NA NA NA 1.1E-05 mg/kg/day 3.0E-02 mg/kg/day 3.6E-04

4,4'-DDD 7.3E+00 mg/kg 3.1E-07 mg/kg/day 3.4E-01 1/(mg/kg-day) 1.0E-07 2.4E-06 mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg 2.2E-10 mg/kg/day 1.6E+01 1/(mg/kg-day) 3.5E-09 1.7E-09 mg/kg/day 5.0E-05 mg/kg/day 3.4E-05

Heptachlor epoxide 2.0E-02 mg/kg 8.3E-10 mg/kg/day 9.1E+00 1/(mg/kg-day) 7.5E-09 6.4E-09 mg/kg/day 1.3E-05 mg/kg/day 4.9E-04

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg 3.2E-14 mg/kg/day 1.3E+05 1/(mg/kg-day) 4.2E-09 2.5E-13 mg/kg/day 1.0E-09 mg/kg/day 2.5E-04

Nitroglycerin 1.9E+00 mg/kg 8.0E-08 mg/kg/day NA NA NA 6.2E-07 mg/kg/day 1.0E-04 mg/kg/day 6.2E-03

Arsenic 1.0E+01 mg/kg 1.3E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 2.0E-07 1.0E-06 mg/kg/day 3.0E-04 mg/kg/day 3.4E-03

Chromium 1.7E+01 mg/kg 7.2E-08 mg/kg/day 2.0E+01 1/(mg/kg-day) 1.4E-06 5.6E-07 mg/kg/day 7.5E-05 mg/kg/day 7.5E-03

Cobalt 8.8E+00 mg/kg 3.7E-08 mg/kg/day NA NA NA 2.9E-07 mg/kg/day 3.0E-04 mg/kg/day 9.6E-04

Iron 2.2E+04 mg/kg 9.1E-05 mg/kg/day NA NA NA 7.1E-04 mg/kg/day 7.0E-01 mg/kg/day 1.0E-03

Lead 1.4E+02 mg/kg 5.7E-07 mg/kg/day NA NA NA 4.4E-06 mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg 8.1E-07 mg/kg/day NA NA NA 6.3E-06 mg/kg/day 1.4E-01 mg/kg/day 4.5E-05

Mercury 2.1E+00 mg/kg 8.7E-09 mg/kg/day NA NA NA 6.7E-08 mg/kg/day 2.1E-05 mg/kg/day 3.2E-03

Vanadium 4.0E+01 mg/kg 1.7E-07 mg/kg/day NA NA NA 1.3E-06 mg/kg/day 1.3E-04 mg/kg/day 1.0E-02

Exp. Route Total 1.2E-05 3.4E-02

Exposure Point Total 1.9E-05 7.4E-02

Exposure Medium Total 1.9E-05 7.4E-02

Soil* Air Particulate and Volatile Emissions Inhalation Naphthalene 9.5E-05 mg/m
3

2.9E-07 mg/m
3

3.4E-05 (ug/m
3
)
-1

9.9E-09 2.3E-06 mg/m
3

3.0E-03 mg/m
3

7.6E-04

Chromium 1.2E-08 mg/m
3

3.6E-11 mg/m
3

8.4E-02 (ug/m
3
)
-1

3.0E-09 2.8E-10 mg/m
3

1.0E-04 mg/m
3

2.8E-06

Exp. Route Total 1.3E-08 7.6E-04

Exposure Point Total 1.3E-08 7.6E-04

Exposure Medium Total 1.9E-05 7.5E-02

Surface Soil Total 1.9E-05 7.5E-02
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TABLE 7.9.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Ash Ash Ash Ingestion

Aluminum 9.8E+03 mg/kg 3.5E-04 mg/kg/day NA NA NA 2.7E-03 mg/kg/day 1.0E+00 mg/kg/day 2.7E-03

Arsenic 9.5E+01 mg/kg 3.4E-06 mg/kg/day 1.5E+00 1/(mg/kg-day) 5.1E-06 2.6E-05 mg/kg/day 3.0E-04 mg/kg/day 8.8E-02

Chromium 2.4E+01 mg/kg 8.7E-07 mg/kg/day 5.0E-01 1/(mg/kg-day) 4.3E-07 6.7E-06 mg/kg/day 3.0E-03 mg/kg/day 2.2E-03

Cobalt 1.6E+01 mg/kg 5.6E-07 mg/kg/day NA NA NA 4.3E-06 mg/kg/day 3.0E-04 mg/kg/day 1.4E-02

Iron 4.6E+04 mg/kg 1.7E-03 mg/kg/day NA NA NA 1.3E-02 mg/kg/day 7.0E-01 mg/kg/day 1.8E-02

Manganese 3.6E+02 mg/kg 1.3E-05 mg/kg/day NA NA NA 1.0E-04 mg/kg/day 1.4E-01 mg/kg/day 7.2E-04

Vanadium 1.2E+02 mg/kg 4.2E-06 mg/kg/day NA NA NA 3.2E-05 mg/kg/day 5.0E-03 mg/kg/day 6.5E-03

Exp. Route Total 5.5E-06 1.3E-01

Dermal Aluminum 9.8E+03 mg/kg 4.1E-05 mg/kg/day NA NA NA 3.2E-04 mg/kg/day 1.0E+00 mg/kg/day 3.2E-04

Absorption Arsenic 9.5E+01 mg/kg 1.2E-06 mg/kg/day 1.5E+00 1/(mg/kg-day) 1.8E-06 9.3E-06 mg/kg/day 3.0E-04 mg/kg/day 3.1E-02

Chromium 2.4E+01 mg/kg 1.0E-07 mg/kg/day 2.0E+01 1/(mg/kg-day) 2.0E-06 7.9E-07 mg/kg/day 7.5E-05 mg/kg/day 1.1E-02

Cobalt 1.6E+01 mg/kg 6.5E-08 mg/kg/day NA NA NA 5.1E-07 mg/kg/day 3.0E-04 mg/kg/day 1.7E-03

Iron 4.6E+04 mg/kg 1.9E-04 mg/kg/day NA NA NA 1.5E-03 mg/kg/day 7.0E-01 mg/kg/day 2.2E-03

Manganese 3.6E+02 mg/kg 1.5E-06 mg/kg/day NA NA NA 1.2E-05 mg/kg/day 1.4E-01 mg/kg/day 8.4E-05

Vanadium 1.2E+02 mg/kg 4.9E-07 mg/kg/day NA NA NA 3.8E-06 mg/kg/day 1.3E-04 mg/kg/day 2.9E-02

Exp. Route Total 3.8E-06 7.5E-02

Exposure Point Total 9.3E-06 2.1E-01

Exposure Medium Total 9.3E-06 2.1E-01

Ash Air Emissions from Ash Inhalation Chromium 1.8E-08 mg/m
3

5.4E-11 mg/m
3

8.4E-02 (ug/m3)
-1

4.5E-09 4.2E-10 mg/m
3

1.0E-04 mg/m
3

4.2E-06

Exp. Route Total 4.5E-09 4.2E-06

Exposure Point Total 4.5E-09 4.2E-06

Exposure Medium Total 9.3E-06 2.1E-01

Ash Total 9.3E-06 2.1E-01
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TABLE 7.9.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Sediment Ingestion

Benzo(a)pyrene 4.4E-01 mg/kg 7.9E-09 mg/kg/day 7.3E+00 1/(mg/kg-day) 5.7E-08 6.1E-08 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 1.2E-01 mg/kg 2.1E-09 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.5E-08 1.6E-08 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg 1.4E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 2.0E-07 1.1E-06 mg/kg/day 3.0E-04 mg/kg/day 3.5E-03

Chromium 1.7E+01 mg/kg 3.0E-07 mg/kg/day 5.0E-01 1/(mg/kg-day) 1.5E-07 2.3E-06 mg/kg/day 3.0E-03 mg/kg/day 7.8E-04

Cobalt 1.9E+01 mg/kg 3.5E-07 mg/kg/day NA NA NA 2.7E-06 mg/kg/day 3.0E-04 mg/kg/day 9.0E-03

Exp. Route Total 4.3E-07 1.3E-02

Dermal Benzo(a)pyrene 4.4E-01 mg/kg 8.0E-08 mg/kg/day 7.3E+00 1/(mg/kg-day) 5.8E-07 2.3E-07 mg/kg/day NA NA NA

Absorption Dibenz(a,h)anthracene 1.2E-01 mg/kg 8.0E-09 mg/kg/day 7.3E+00 1/(mg/kg-day) 5.8E-08 6.2E-08 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg 3.2E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 4.8E-07 9.3E-07 mg/kg/day 3.0E-04 mg/kg/day 3.1E-03

Chromium 1.7E+01 mg/kg 2.3E-07 mg/kg/day 2.0E+01 1/(mg/kg-day) 4.7E-06 6.8E-07 mg/kg/day 7.5E-05 mg/kg/day 9.1E-03

Cobalt 1.9E+01 mg/kg 2.7E-07 mg/kg/day NA NA NA 7.9E-07 mg/kg/day 3.0E-04 mg/kg/day 2.6E-03

Exp. Route Total 5.8E-06 1.5E-02

Exposure Point Total 6.2E-06 2.8E-02

Exposure Medium Total 6.2E-06 2.8E-02

Sediment Total 6.2E-06 2.8E-02

Total of Receptor Risks Across All Media  3.5E-05 Total of Receptor Hazards Across All Media  3.1E-01

Total of Receptor Risks Across All Media (Ash) 1.6E-05 Total of Receptor Hazards Across All Media (Ash) 2.4E-01

Total of Receptor Risks Across All Media (Soil) 2.5E-05 Total of Receptor Hazards Across All Media (Soil) 1.0E-01



Page 1 of 5

TABLE 7.1.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil* Soil* Soil* Ingestion

Benzo(a)anthracene 1.5E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 7.1E-06 mg/kg/day NA NA NA

Benzo(a)pyrene 1.6E+01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 7.5E-06 mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 7.5E-06 mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg NA mg/kg/day 7.3E-02 1/(mg/kg-day) NA 6.3E-06 mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg NA mg/kg/day 7.3E-03 1/(mg/kg-day) NA 7.5E-06 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 1.8E-06 mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg NA mg/kg/day NA NA NA 3.2E-07 mg/kg/day 1.0E-03 mg/kg/day 3.2E-04

Fluoranthene 3.2E+01 mg/kg NA mg/kg/day NA NA NA 1.4E-05 mg/kg/day 4.0E-02 mg/kg/day 3.6E-04

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 5.0E-06 mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg NA mg/kg/day NA NA NA 1.4E-07 mg/kg/day 2.0E-02 mg/kg/day 7.0E-06

Pyrene 2.5E+01 mg/kg NA mg/kg/day NA NA NA 1.2E-05 mg/kg/day 3.0E-02 mg/kg/day 3.9E-04

4,4'-DDD 7.3E+00 mg/kg NA mg/kg/day 2.4E-01 1/(mg/kg-day) NA 3.4E-06 mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg NA mg/kg/day 1.6E+01 1/(mg/kg-day) NA 2.4E-09 mg/kg/day 5.0E-05 mg/kg/day 4.8E-05

Heptachlor epoxide 2.0E-02 mg/kg NA mg/kg/day 9.1E+00 1/(mg/kg-day) NA 9.0E-09 mg/kg/day 1.3E-05 mg/kg/day 6.9E-04

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg NA mg/kg/day 1.3E+05 1/(mg/kg-day) NA 1.2E-12 mg/kg/day 1.0E-09 mg/kg/day 1.2E-03

Nitroglycerin 1.9E+00 mg/kg NA mg/kg/day NA NA NA 8.7E-07 mg/kg/day 1.0E-04 mg/kg/day 8.7E-03

Arsenic 1.0E+01 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 4.7E-06 mg/kg/day 3.0E-04 mg/kg/day 1.6E-02

Chromium 1.7E+01 mg/kg NA mg/kg/day 5.0E-01 1/(mg/kg-day) NA 7.9E-06 mg/kg/day 3.0E-03 mg/kg/day 2.6E-03

Cobalt 8.8E+00 mg/kg NA mg/kg/day NA NA NA 4.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.3E-02

Iron 2.2E+04 mg/kg NA mg/kg/day NA NA NA 9.9E-03 mg/kg/day 7.0E-01 mg/kg/day 1.4E-02

Lead 1.4E+02 mg/kg NA mg/kg/day NA NA NA 6.2E-05 mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg NA mg/kg/day NA NA NA 8.8E-05 mg/kg/day 1.4E-01 mg/kg/day 6.3E-04

Mercury 2.1E+00 mg/kg NA mg/kg/day NA NA NA 9.5E-07 mg/kg/day 3.0E-04 mg/kg/day 3.2E-03

Vanadium 4.0E+01 mg/kg NA mg/kg/day NA NA NA 1.8E-05 mg/kg/day 5.0E-03 mg/kg/day 3.7E-03

Exp. Route Total NA 6.5E-02
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TABLE 7.1.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Benzo(a)anthracene 1.5E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 7.3E-06 mg/kg/day NA NA NA

Absorption Benzo(a)pyrene 1.6E+01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 7.8E-06 mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 7.8E-06 mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg NA mg/kg/day 7.3E-02 1/(mg/kg-day) NA 6.5E-06 mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg NA mg/kg/day 7.3E-03 1/(mg/kg-day) NA 7.8E-06 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 1.9E-06 mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg NA mg/kg/day NA NA NA 2.6E-07 mg/kg/day 1.0E-03 mg/kg/day 2.6E-04

Fluoranthene 3.2E+01 mg/kg NA mg/kg/day NA NA NA 1.5E-05 mg/kg/day 4.0E-02 mg/kg/day 3.8E-04

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 5.2E-06 mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg NA mg/kg/day NA NA NA 1.5E-07 mg/kg/day 2.0E-02 mg/kg/day 7.3E-06

Pyrene 2.5E+01 mg/kg NA mg/kg/day NA NA NA 1.2E-05 mg/kg/day 3.0E-02 mg/kg/day 4.0E-04

4,4'-DDD 7.3E+00 mg/kg NA mg/kg/day 3.4E-01 1/(mg/kg-day) NA 2.7E-06 mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg NA mg/kg/day 1.6E+01 1/(mg/kg-day) NA 1.9E-09 mg/kg/day 5.0E-05 mg/kg/day 3.9E-05

Heptachlor epoxide 2.0E-02 mg/kg NA mg/kg/day 9.1E+00 1/(mg/kg-day) NA 7.2E-09 mg/kg/day 1.3E-05 mg/kg/day 5.5E-04

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg NA mg/kg/day 1.3E+05 1/(mg/kg-day) NA 2.8E-13 mg/kg/day 1.0E-09 mg/kg/day 2.8E-04

Nitroglycerin 1.9E+00 mg/kg NA mg/kg/day NA NA NA 6.9E-07 mg/kg/day 1.0E-04 mg/kg/day 6.9E-03

Arsenic 1.0E+01 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 1.1E-06 mg/kg/day 3.0E-04 mg/kg/day 3.8E-03

Chromium 1.7E+01 mg/kg NA mg/kg/day 2.0E+01 1/(mg/kg-day) NA 6.3E-07 mg/kg/day 7.5E-05 mg/kg/day 8.4E-03

Cobalt 8.8E+00 mg/kg NA mg/kg/day NA NA NA 3.2E-07 mg/kg/day 3.0E-04 mg/kg/day 1.1E-03

Iron 2.2E+04 mg/kg NA mg/kg/day NA NA NA 7.9E-04 mg/kg/day 7.0E-01 mg/kg/day 1.1E-03

Lead 1.4E+02 mg/kg NA mg/kg/day NA NA NA 5.0E-06 mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg NA mg/kg/day NA NA NA 7.0E-06 mg/kg/day 1.4E-01 mg/kg/day 5.0E-05

Mercury 2.1E+00 mg/kg NA mg/kg/day NA NA NA 7.5E-08 mg/kg/day 2.1E-05 mg/kg/day 3.6E-03

Vanadium 4.0E+01 mg/kg NA mg/kg/day NA NA NA 1.5E-06 mg/kg/day 1.3E-04 mg/kg/day 1.1E-02

Exp. Route Total NA 3.8E-02

Exposure Point Total NA 1.0E-01

Exposure Medium Total NA 1.0E-01

Soil* Air Emissions from Soil* Inhalation Naphthalene 9.5E-05 mg/m
3

NA mg/m
3

3.4E-05 (ug/m
3
)
-1

NA 6.1E-05 mg/m
3

3.0E-03 mg/m
3

2.0E-02

Chromium 1.2E-08 mg/m
3

NA mg/m
3

8.4E-02 (ug/m
3
)
-1

NA 7.6E-09 mg/m
3

1.0E-04 mg/m
3

7.6E-05

Exp. Route Total NA 2.0E-02

Exposure Point Total NA 2.0E-02

Exposure Medium Total NA 1.2E-01

Soil* Total NA 1.2E-01
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TABLE 7.1.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Ash Ash Ash Ingestion

Aluminum 9.8E+03 mg/kg NA mg/kg/day NA NA NA 4.5E-03 mg/kg/day 1.0E+00 mg/kg/day 4.5E-03

Arsenic 9.5E+01 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 4.3E-05 mg/kg/day 3.0E-04 mg/kg/day 1.4E-01

Chromium 2.4E+01 mg/kg NA mg/kg/day 5.0E-01 1/(mg/kg-day) NA 1.1E-05 mg/kg/day 3.0E-03 mg/kg/day 3.7E-03

Cobalt 1.6E+01 mg/kg NA mg/kg/day NA NA NA 7.1E-06 mg/kg/day 3.0E-04 mg/kg/day 2.4E-02

Iron 4.6E+04 mg/kg NA mg/kg/day NA NA NA 2.1E-02 mg/kg/day 7.0E-01 mg/kg/day 3.0E-02

Manganese 3.6E+02 mg/kg NA mg/kg/day NA NA NA 1.7E-04 mg/kg/day 1.4E-01 mg/kg/day 1.2E-03

Vanadium 1.2E+02 mg/kg NA mg/kg/day NA NA NA 5.3E-05 mg/kg/day 5.0E-03 mg/kg/day 1.1E-02

Exp. Route Total NA 2.2E-01

Dermal

Absorption Aluminum 9.8E+03 mg/kg NA mg/kg/day NA NA NA 3.6E-04 mg/kg/day 1.0E+00 mg/kg/day 3.6E-04

Arsenic 9.5E+01 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 1.0E-05 mg/kg/day 3.0E-04 mg/kg/day 3.5E-02

Chromium 2.4E+01 mg/kg NA mg/kg/day 2.0E+01 1/(mg/kg-day) NA 8.8E-07 mg/kg/day 7.5E-05 mg/kg/day 1.2E-02

Cobalt 1.6E+01 mg/kg NA mg/kg/day NA NA NA 5.7E-07 mg/kg/day 3.0E-04 mg/kg/day 1.9E-03

Iron 4.6E+04 mg/kg NA mg/kg/day NA NA NA 1.7E-03 mg/kg/day 7.0E-01 mg/kg/day 2.4E-03

Manganese 3.6E+02 mg/kg NA mg/kg/day NA NA NA 1.3E-05 mg/kg/day 1.4E-01 mg/kg/day 9.4E-05

Vanadium 1.2E+02 mg/kg NA mg/kg/day NA NA NA 4.2E-06 mg/kg/day 1.3E-04 mg/kg/day 3.2E-02

Exp. Route Total NA 8.4E-02

Exposure Point Total NA 3.0E-01

Exposure Medium Total NA 3.0E-01

Ash Air Emissions from Ash Inhalation Chromium 1.8E-08 mg/m
3

NA mg/m
3

8.4E-02 (ug/m3)
-1

NA 1.1E-08 mg/m
3

1.0E-04 mg/m
3

1.1E-04

Exp. Route Total NA 1.1E-04

Exposure Point Total NA 1.1E-04

Exposure Medium Total NA 3.0E-01

Ash Total NA 3.0E-01
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TABLE 7.1.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Sediment Ingestion

Benzo(a)pyrene 4.4E-01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 4.5E-08 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 1.2E-01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 1.2E-08 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 7.7E-07 mg/kg/day 3.0E-04 mg/kg/day 2.6E-03

Chromium 1.7E+01 mg/kg NA mg/kg/day 5.0E-01 1/(mg/kg-day) NA 1.7E-06 mg/kg/day 3.0E-03 mg/kg/day 5.7E-04

Cobalt 1.9E+01 mg/kg NA mg/kg/day NA NA NA 2.0E-06 mg/kg/day 3.0E-04 mg/kg/day 6.6E-03

Exp. Route Total NA 9.7E-03

Dermal Benzo(a)pyrene 4.4E-01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 2.0E-07 mg/kg/day NA NA NA

Absorption Dibenz(a,h)anthracene 1.2E-01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 5.3E-08 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 7.9E-07 mg/kg/day 3.0E-04 mg/kg/day 2.6E-03

Chromium 1.7E+01 mg/kg NA mg/kg/day 2.0E+01 1/(mg/kg-day) NA 5.8E-07 mg/kg/day 7.5E-05 mg/kg/day 7.7E-03

Cobalt 1.9E+01 mg/kg NA mg/kg/day NA NA NA 6.7E-07 mg/kg/day 3.0E-04 mg/kg/day 2.2E-03

Exp. Route Total NA 1.3E-02

Exposure Point Total NA 2.2E-02

Exposure Medium Total NA 2.2E-02

Sediment Total NA 2.2E-02

Groundwater Groundwater Shallow Groundwater- Tap Water Ingestion Naphthalene 1.7E+00 ug/L NA mg/kg/day NA NA NA 2.2E-05 mg/kg/day 2.0E-02 mg/kg/day 1.1E-03

Heptachlor 2.1E-02 ug/L NA mg/kg/day 4.5E+00 1/(mg/kg-day) NA 2.7E-07 mg/kg/day 5.0E-04 mg/kg/day 5.4E-04

Arsenic 1.3E+01 ug/L NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 1.6E-04 mg/kg/day 3.0E-04 mg/kg/day 5.5E-01

Cobalt 4.6E+01 ug/L NA mg/kg/day NA NA NA 5.9E-04 mg/kg/day 3.0E-04 mg/kg/day 2.0E+00

Iron 2.1E+04 ug/L NA mg/kg/day NA NA NA 2.7E-01 mg/kg/day 7.0E-01 mg/kg/day 3.9E-01

Manganese 8.8E+02 ug/L NA mg/kg/day NA NA NA 1.1E-02 mg/kg/day 1.4E-01 mg/kg/day 8.0E-02

Exp. Route Total NA 3.0E+00

Dermal Naphthalene 1.7E+00 ug/L NA mg/kg/day NA NA NA 2.4E-05 mg/kg/day 2.0E-02 mg/kg/day 1.2E-03

Absorption Heptachlor 2.1E-02 ug/L NA mg/kg/day 4.5E+00 1/(mg/kg-day) NA 1.8E-07 mg/kg/day 5.0E-04 mg/kg/day 3.7E-04

Arsenic 1.3E+01 ug/L NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 1.1E-05 mg/kg/day 3.0E-04 mg/kg/day 3.5E-02

Cobalt 4.6E+01 ug/L NA mg/kg/day NA NA NA 4.4E-06 mg/kg/day 3.0E-04 mg/kg/day 1.5E-02

Iron 2.1E+04 ug/L NA mg/kg/day NA NA NA 4.1E-03 mg/kg/day 7.0E-01 mg/kg/day 5.8E-03

Manganese 8.8E+02 ug/L NA mg/kg/day NA NA NA 8.4E-05 mg/kg/day 1.4E-01 mg/kg/day 6.0E-04

Exp. Route Total NA 5.8E-02

Exposure Point Total NA 3.0E+00



Page 5 of 5

TABLE 7.1.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Shallow Groundwater- Water Vapors at  

Showerhead
Inhalation

Naphthalene 1.7E+00 ug/L NA mg/m
3

3.4E-05 (ug/m3)
-1

NA 3.7E-05 mg/m
3

3.0E-03 mg/m
3

1.2E-02

Exp. Route Total NA 1.2E-02

Exposure Point Total NA 1.2E-02

Exposure Medium Total NA 3.1E+00

Groundwater Total NA 3.1E+00

Total of Receptor Risks Across All Media  NA Total of Receptor Hazards Across All Media  3.5E+00

Total of Receptor Risks Across All Media (Ash) NA Total of Receptor Hazards Across All Media (Ash) 3.4E+00

Total of Receptor Risks Across All Media (Soil) NA Total of Receptor Hazards Across All Media (Soil) 3.2E+00

*Soil = combined surface and subsurface soil.
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Table 7.1.CTE Supplement A

Inhalation Exposure Concentrations from Foster and Chrostowski Shower Model

Adult Resident

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Chemical of Potential Concern

Exposure Point 

Concentration Cwo 

(µg/L)

Molecular weight 

(MW) (g/mole)

Henry's Law Constant 

(H)                                   

(atm-m
3
/mole)

Kg (VOC) 

(cm/hr)

Kl (VOC) 

(cm/hr)

KL                   

(cm/hr)

Kal                         

(cm/hr)

Cwd                         

(µg/L)

S                                  

(µg/m
3
 -min) Ca (mg/m

3
)

Naphthalene 1.7E+00 1.3E+02 4.4E-04 1.1E+03 1.2E+01 7.5E+00 1.0E+01 1.4E-01 1.1E-01 2.4E-03

Variables Units Exposure Assumptions

Kg(VOC) = gas-film mass transfer coefficient cm/hr Solved by Eq 1

Kl(VOC) = liquid-film mass transfer coefficient cm/hr Solved by Eq 2

KL = overall mass transfer coefficient cm/hr Solved by Eq 3

Kal = adjusted overall mass transfer coeff. cm/hr Solved by Eq 4

Tl = Calibration temp. of water K (20C +273) 293

Ts = Shower water temperature k (45C) 318

Us = water viscosity at Ts centipoise 0.596

Ul = water viscosity at Tl cp 1.002

Cwd = conc. leaving droplets after time sdt µg/l Solved by Eq 5

sdt = shower droplet drop time sec 0.5

d =  shower droplet diameter mm 1

FR = shower water flow rate l/min 10

SV = shower room air volume m
3

12

S = indoor VOC generation rate µg/m
3
-min Solved by Eq 6

Ds = duration of shower min 34.8

Dt = total duration in shower room min 60

R = air exchange rate min
-1

0.0083

Ca = indoor air concentration of VOCs µg/m
3

Solved by Eq 7

Equation 1: Kg(VOC) =  3000 * (18 / MW)
0.5

Equation 2: Kl(VOC) =  20 * (44 / MW)
0.5

Equation 3: KL =  ((1 / Kl(VOC)) + (0.024 / (Kg (VOC) * H)))
-1

Equation 4: Kal =  (KL * (((Tl * Us) / (Ts * Ul))
-0.5

))

Equation 5: Cwd =  (Cwo * (1-EXP((-1 * Kal * sdt)/(60 * d))))

Equation 6: S =  (Cwd * FR / SV)

Equation 7: Ca = If t>Ds  [(S / R ) * (Ds + (EXP(-R * Dt) / R)

     -(EXP(R *(Ds - Dt)) / R)] / Dt * 1/1000



Page 1 of 1

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Chemical Groundwater Permeability Lag Fraction Duration

of Potential Concentration Coefficient Time Absorbed Water of Event

Concern (CW) (Kp) B (τevent) t* (FA) (tevent) DAevent

(µg/L) (cm/hr) (dimensionless) (hr) (hr) (dimensionless) (hr) (mg/cm
2
-event) Eq

Naphthalene 1.70E+00 4.7E-02 2.0E-01 5.6E-01 1.3E+00 1.0E+00 0.58 1.5E-07 3

Heptachlor 2.10E-02 8.6E-03 1.0E-01 1.3E+01 3.2E+01 8.0E-01 0.58 1.1E-09 2

Arsenic 1.28E+01 8.6E-03 NA NA NA NA 0.58 6.4E-08 1

Cobalt 4.61E+01 1.0E-03 NA NA NA NA 0.58 2.7E-08 1

Iron 2.12E+04 2.0E-03 NA NA NA NA 0.58 2.5E-05 1

Manganese 8.76E+02 1.0E-03 NA NA NA NA 0.58 5.1E-07 1

Inorganics:  DAevent (mg/cm2-event) = 

Kp x CW x tevent x 0.001 mg/ug x 0.001 l/cm
3  

(eq 1)

Organics:  DAevent (mg/cm2-event) = 

(eq 2)

(eq 3)

Notes:

Permeability constants from EPA 2004, Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental 
     Guidance for Dermal Risk Assessment - Interim).  EPA/540/R/99/005. The default value of 0.001 was assigned to inorganics not listed in this document.

NA - not applicable.

Table 7.1.CTE Supplement B

Calculation of DAevent

Adult Resident, Groundwater
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TABLE 7.2.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil* Soil* Soil* Ingestion

Benzo(a)anthracene 1.5E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 6.6E-05 mg/kg/day NA NA NA

Benzo(a)pyrene 1.6E+01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 7.0E-05 mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 7.0E-05 mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg NA mg/kg/day 7.3E-02 1/(mg/kg-day) NA 5.9E-05 mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg NA mg/kg/day 7.3E-03 1/(mg/kg-day) NA 7.0E-05 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 1.7E-05 mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg NA mg/kg/day NA NA NA 3.0E-06 mg/kg/day 1.0E-03 mg/kg/day 3.0E-03

Fluoranthene 3.2E+01 mg/kg NA mg/kg/day NA NA NA 1.4E-04 mg/kg/day 4.0E-02 mg/kg/day 3.4E-03

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 4.7E-05 mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg NA mg/kg/day NA NA NA 1.3E-06 mg/kg/day 2.0E-02 mg/kg/day 6.5E-05

Pyrene 2.5E+01 mg/kg NA mg/kg/day NA NA NA 1.1E-04 mg/kg/day 3.0E-02 mg/kg/day 3.6E-03

4,4'-DDD 7.3E+00 mg/kg NA mg/kg/day 2.4E-01 1/(mg/kg-day) NA 3.1E-05 mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg NA mg/kg/day 1.6E+01 1/(mg/kg-day) NA 2.3E-08 mg/kg/day 5.0E-05 mg/kg/day 4.5E-04

Heptachlor epoxide 2.0E-02 mg/kg NA mg/kg/day 9.1E+00 1/(mg/kg-day) NA 8.4E-08 mg/kg/day 1.3E-05 mg/kg/day 6.5E-03

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg NA mg/kg/day 1.3E+05 1/(mg/kg-day) NA 1.1E-11 mg/kg/day 1.0E-09 mg/kg/day 1.1E-02

Nitroglycerin 1.9E+00 mg/kg NA mg/kg/day NA NA NA 8.1E-06 mg/kg/day 1.0E-04 mg/kg/day 8.1E-02

Arsenic 1.0E+01 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 4.4E-05 mg/kg/day 3.0E-04 mg/kg/day 1.5E-01

Chromium 1.7E+01 mg/kg NA mg/kg/day 5.0E-01 1/(mg/kg-day) NA 7.4E-05 mg/kg/day 3.0E-03 mg/kg/day 2.5E-02

Cobalt 8.8E+00 mg/kg NA mg/kg/day NA NA NA 3.8E-05 mg/kg/day 3.0E-04 mg/kg/day 1.3E-01

Iron 2.2E+04 mg/kg NA mg/kg/day NA NA NA 9.2E-02 mg/kg/day 7.0E-01 mg/kg/day 1.3E-01

Lead 1.4E+02 mg/kg NA mg/kg/day NA NA NA 5.8E-04 mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg NA mg/kg/day NA NA NA 8.2E-04 mg/kg/day 1.4E-01 mg/kg/day 5.8E-03

Mercury 2.1E+00 mg/kg NA mg/kg/day NA NA NA 8.8E-06 mg/kg/day 3.0E-04 mg/kg/day 2.9E-02

Vanadium 4.0E+01 mg/kg NA mg/kg/day NA NA NA 1.7E-04 mg/kg/day 5.0E-03 mg/kg/day 3.4E-02

Exp. Route Total NA 6.1E-01
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TABLE 7.2.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Benzo(a)anthracene 1.5E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 4.8E-05 mg/kg/day NA NA NA

Absorption Benzo(a)pyrene 1.6E+01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 5.1E-05 mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 5.1E-05 mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg NA mg/kg/day 7.3E-02 1/(mg/kg-day) NA 4.3E-05 mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg NA mg/kg/day 7.3E-03 1/(mg/kg-day) NA 5.1E-05 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 1.2E-05 mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg NA mg/kg/day NA NA NA 1.7E-06 mg/kg/day 1.0E-03 mg/kg/day 1.7E-03

Fluoranthene 3.2E+01 mg/kg NA mg/kg/day NA NA NA 9.8E-05 mg/kg/day 4.0E-02 mg/kg/day 2.5E-03

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg NA mg/kg/day 7.3E-01 1/(mg/kg-day) NA 3.4E-05 mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg NA mg/kg/day NA NA NA 9.5E-07 mg/kg/day 2.0E-02 mg/kg/day 4.7E-05

Pyrene 2.5E+01 mg/kg NA mg/kg/day NA NA NA 7.9E-05 mg/kg/day 3.0E-02 mg/kg/day 2.6E-03

4,4'-DDD 7.3E+00 mg/kg NA mg/kg/day 3.4E-01 1/(mg/kg-day) NA 1.8E-05 mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg NA mg/kg/day 1.6E+01 1/(mg/kg-day) NA 1.3E-08 mg/kg/day 5.0E-05 mg/kg/day 2.5E-04

Heptachlor epoxide 2.0E-02 mg/kg NA mg/kg/day 9.1E+00 1/(mg/kg-day) NA 4.7E-08 mg/kg/day 1.3E-05 mg/kg/day 3.6E-03

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg NA mg/kg/day 1.3E+05 1/(mg/kg-day) NA 1.8E-12 mg/kg/day 1.0E-09 mg/kg/day 1.8E-03

Nitroglycerin 1.9E+00 mg/kg NA mg/kg/day NA NA NA 4.5E-06 mg/kg/day 1.0E-04 mg/kg/day 4.5E-02

Arsenic 1.0E+01 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 7.4E-06 mg/kg/day 3.0E-04 mg/kg/day 2.5E-02

Chromium 1.7E+01 mg/kg NA mg/kg/day 2.0E+01 1/(mg/kg-day) NA 4.1E-06 mg/kg/day 7.5E-05 mg/kg/day 5.5E-02

Cobalt 8.8E+00 mg/kg NA mg/kg/day NA NA NA 2.1E-06 mg/kg/day 3.0E-04 mg/kg/day 7.0E-03

Iron 2.2E+04 mg/kg NA mg/kg/day NA NA NA 5.2E-03 mg/kg/day 7.0E-01 mg/kg/day 7.4E-03

Lead 1.4E+02 mg/kg NA mg/kg/day NA NA NA 3.2E-05 mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg NA mg/kg/day NA NA NA 4.6E-05 mg/kg/day 1.4E-01 mg/kg/day 3.3E-04

Mercury 2.1E+00 mg/kg NA mg/kg/day NA NA NA 4.9E-07 mg/kg/day 2.1E-05 mg/kg/day 2.4E-02

Vanadium 4.0E+01 mg/kg NA mg/kg/day NA NA NA 9.5E-06 mg/kg/day 1.3E-04 mg/kg/day 7.3E-02

Exp. Route Total NA 2.5E-01

Exposure Point Total NA 8.6E-01

Exposure Medium Total NA 8.6E-01

Soil* Air Particulate and Volatile Emissions Inhalation Naphthalene 9.5E-05 mg/m
3

NA mg/m
3

3.4E-05 (ug/m3)
-1

NA 6.1E-05 mg/m
3

3.0E-03 mg/m
3

2.0E-02

from Soil* at Metro Landfill Chromium 1.2E-08 mg/m
3

NA mg/m
3

8.4E-02 (ug/m3)
-1

NA 7.6E-09 mg/m
3

1.0E-04 mg/m
3

7.6E-05

and Waterfront Fill Areas

Exp. Route Total NA 2.0E-02

Exposure Point Total NA 2.0E-02

Exposure Medium Total NA 8.8E-01

Soil* Total NA 8.8E-01
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TABLE 7.2.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Ash Ash Ash Ingestion

Aluminum 9.8E+03 mg/kg NA mg/kg/day NA NA NA 4.2E-02 mg/kg/day 1.0E+00 mg/kg/day 4.2E-02

Arsenic 9.5E+01 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 4.0E-04 mg/kg/day 3.0E-04 mg/kg/day 1.3E+00

Chromium 2.4E+01 mg/kg NA mg/kg/day 5.0E-01 1/(mg/kg-day) NA 1.0E-04 mg/kg/day 3.0E-03 mg/kg/day 3.4E-02

Cobalt 1.6E+01 mg/kg NA mg/kg/day NA NA NA 6.6E-05 mg/kg/day 3.0E-04 mg/kg/day 2.2E-01

Iron 4.6E+04 mg/kg NA mg/kg/day NA NA NA 2.0E-01 mg/kg/day 7.0E-01 mg/kg/day 2.8E-01

Manganese 3.6E+02 mg/kg NA mg/kg/day NA NA NA 1.5E-03 mg/kg/day 1.4E-01 mg/kg/day 1.1E-02

Vanadium 1.2E+02 mg/kg NA mg/kg/day NA NA NA 4.9E-04 mg/kg/day 5.0E-03 mg/kg/day 9.9E-02

Exp. Route Total NA 2.0E+00

Dermal

Absorption Aluminum 9.8E+03 mg/kg NA mg/kg/day NA NA NA 2.4E-03 mg/kg/day 1.0E+00 mg/kg/day 2.4E-03

Arsenic 9.5E+01 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 6.8E-05 mg/kg/day 3.0E-04 mg/kg/day 2.3E-01

Chromium 2.4E+01 mg/kg NA mg/kg/day 2.0E+01 1/(mg/kg-day) NA 5.8E-06 mg/kg/day 7.5E-05 mg/kg/day 7.7E-02

Cobalt 1.6E+01 mg/kg NA mg/kg/day NA NA NA 3.7E-06 mg/kg/day 3.0E-04 mg/kg/day 1.2E-02

Iron 4.6E+04 mg/kg NA mg/kg/day NA NA NA 1.1E-02 mg/kg/day 7.0E-01 mg/kg/day 1.6E-02

Manganese 3.6E+02 mg/kg NA mg/kg/day NA NA NA 8.6E-05 mg/kg/day 1.4E-01 mg/kg/day 6.2E-04

Vanadium 1.2E+02 mg/kg NA mg/kg/day NA NA NA 2.8E-05 mg/kg/day 1.3E-04 mg/kg/day 2.1E-01

Exp. Route Total NA 5.5E-01

Exposure Point Total NA 2.6E+00

Exposure Medium Total NA 2.6E+00

Ash Air Emissions from Ash Inhalation Chromium 1.8E-08 mg/m
3

NA mg/m
3

8.4E-02 (ug/m3)
-1

NA 1.1E-08 mg/m
3

1.0E-04 mg/m
3

1.1E-04

Exp. Route Total NA 1.1E-04

Exposure Point Total NA 1.1E-04

Exposure Medium Total NA 2.6E+00

Ash Total NA 2.6E+00
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TABLE 7.2.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Sediment Ingestion

Benzo(a)pyrene 4.4E-01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 4.2E-07 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 1.2E-01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 1.1E-07 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 7.2E-06 mg/kg/day 3.0E-04 mg/kg/day 2.4E-02

Chromium 1.7E+01 mg/kg NA mg/kg/day 5.0E-01 1/(mg/kg-day) NA 1.6E-05 mg/kg/day 3.0E-03 mg/kg/day 5.3E-03

Cobalt 1.9E+01 mg/kg NA mg/kg/day NA NA NA 1.8E-05 mg/kg/day 3.0E-04 mg/kg/day 6.1E-02

Exp. Route Total NA 9.0E-02

Dermal Benzo(a)pyrene 4.4E-01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 4.5E-07 mg/kg/day NA NA NA

Absorption Dibenz(a,h)anthracene 1.2E-01 mg/kg NA mg/kg/day 7.3E+00 1/(mg/kg-day) NA 1.2E-07 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 1.8E-06 mg/kg/day 3.0E-04 mg/kg/day 6.0E-03

Chromium 1.7E+01 mg/kg NA mg/kg/day 2.0E+01 1/(mg/kg-day) NA 1.3E-06 mg/kg/day 7.5E-05 mg/kg/day 1.8E-02

Cobalt 1.9E+01 mg/kg NA mg/kg/day NA NA NA 1.5E-06 mg/kg/day 3.0E-04 mg/kg/day 5.1E-03

Exp. Route Total NA 2.9E-02

Exposure Point Total NA 1.2E-01

Exposure Medium Total NA 1.2E-01

Sediment Total NA 1.2E-01

Groundwater Groundwater Shallow Groundwater- Tap Water Ingestion Naphthalene 1.7E+00 ug/L NA mg/kg/day NA NA NA 7.3E-05 mg/kg/day 2.0E-02 mg/kg/day 3.6E-03

Heptachlor 2.1E-02 ug/L NA mg/kg/day 4.5E+00 1/(mg/kg-day) NA 9.0E-07 mg/kg/day 5.0E-04 mg/kg/day 1.8E-03

Arsenic 1.3E+01 ug/L NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 5.5E-04 mg/kg/day 3.0E-04 mg/kg/day 1.8E+00

Cobalt 4.6E+01 ug/L NA mg/kg/day NA NA NA 2.0E-03 mg/kg/day 3.0E-04 mg/kg/day 6.6E+00

Iron 2.1E+04 ug/L NA mg/kg/day NA NA NA 9.1E-01 mg/kg/day 7.0E-01 mg/kg/day 1.3E+00

Manganese 8.8E+02 ug/L NA mg/kg/day NA NA NA 3.7E-02 mg/kg/day 1.4E-01 mg/kg/day 2.7E-01

Exp. Route Total NA 1.0E+01

Dermal Naphthalene 1.7E+00 ug/L NA mg/kg/day NA NA NA 4.9E-05 mg/kg/day 2.0E-02 mg/kg/day 2.4E-03

Absorption Heptachlor 2.1E-02 ug/L NA mg/kg/day 4.5E+00 1/(mg/kg-day) NA 4.1E-07 mg/kg/day 5.0E-04 mg/kg/day 8.2E-04

Arsenic 1.3E+01 ug/L NA mg/kg/day 1.5E+00 1/(mg/kg-day) NA 3.1E-05 mg/kg/day 3.0E-04 mg/kg/day 1.0E-01

Cobalt 4.6E+01 ug/L NA mg/kg/day NA NA NA 1.3E-05 mg/kg/day 3.0E-04 mg/kg/day 4.3E-02

Iron 2.1E+04 ug/L NA mg/kg/day NA NA NA 1.2E-02 mg/kg/day 7.0E-01 mg/kg/day 1.7E-02

Manganese 8.8E+02 ug/L NA mg/kg/day NA NA NA 2.5E-04 mg/kg/day 1.4E-01 mg/kg/day 1.8E-03

Exp. Route Total NA 1.7E-01

Exposure Point Total NA 1.0E+01

Exposure Medium Total NA 1.0E+01
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TABLE 7.2.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Shallow Groundwater- Water Vapors at  

Showerhead
Inhalation

Naphthalene 1.7E+00 ug/L NA mg/m
3

3.4E-05 (ug/m3)
-1

NA 9.2E-05 mg/m
3

3.0E-03 mg/m
3

3.1E-02

Exp. Route Total NA 3.1E-02

Exposure Point Total NA 3.1E-02

Exposure Medium Total NA 1.0E+01

Groundwater Total NA 1.0E+01

Total of Receptor Risks Across All Media  NA Total of Receptor Hazards Across All Media  1.4E+01

Total of Receptor Risks Across All Media (Ash) NA Total of Receptor Hazards Across All Media (Ash) 1.3E+01

Total of Receptor Risks Across All Media (Soil) NA Total of Receptor Hazards Across All Media (Soil) 1.1E+01

*Soil = combined surface and subsurface soil.
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Table 7.2.CTE Supplement A

Inhalation Exposure Concentrations from Foster and Chrostowski Shower Model

Child Resident

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Chemical of Potential Concern

Exposure Point 

Concentration Cwo 

(µg/L)

Molecular weight 

(MW) (g/mole)

Henry's Law Constant 

(H)                                   

(atm-m
3
/mole)

Kg (VOC) 

(cm/hr)

Kl (VOC) 

(cm/hr)

KL                   

(cm/hr)

Kal                         

(cm/hr)

Cwd                         

(µg/L)

S                                  

(µg/m
3
 -min) Ca (mg/m

3
)

Naphthalene 1.7E+00 1.3E+02 4.4E-04 1.1E+03 1.2E+01 7.5E+00 1.0E+01 1.4E-01 1.1E-01 3.4E-03

Variables Units Exposure Assumptions

Kg(VOC) = gas-film mass transfer coefficient cm/hr Solved by Eq 1

Kl(VOC) = liquid-film mass transfer coefficient cm/hr Solved by Eq 2

KL = overall mass transfer coefficient cm/hr Solved by Eq 3

Kal = adjusted overall mass transfer coeff. cm/hr Solved by Eq 4

Tl = Calibration temp. of water K (20C +273) 293

Ts = Shower water temperature k (45C) 318

Us = water viscosity at Ts centipoise 0.596

Ul = water viscosity at Tl cp 1.002

Cwd = conc. leaving droplets after time sdt µg/l Solved by Eq 5

sdt = shower droplet drop time sec 0.5

d =  shower droplet diameter mm 1

FR = shower water flow rate l/min 10

SV = shower room air volume m
3

12

S = indoor VOC generation rate µg/m
3
-min Solved by Eq 6

Ds = duration of shower min 60

Dt = total duration in shower room min 80

R = air exchange rate min
-1

0.0083

Ca = indoor air concentration of VOCs µg/m
3

Solved by Eq 7

Equation 1: Kg(VOC) =  3000 * (18 / MW)
0.5

Equation 2: Kl(VOC) =  20 * (44 / MW)
0.5

Equation 3: KL =  ((1 / Kl(VOC)) + (0.024 / (Kg (VOC) * H)))
-1

Equation 4: Kal =  (KL * (((Tl * Us) / (Ts * Ul))
-0.5

))

Equation 5: Cwd =  (Cwo * (1-EXP((-1 * Kal * sdt)/(60 * d))))

Equation 6: S =  (Cwd * FR / SV)

Equation 7: Ca = If t>Ds  [(S / R ) * (Ds + (EXP(-R * Dt) / R)

     -(EXP(R *(Ds - Dt)) / R)] / Dt * 1/1000
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Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Chemical Groundwater Permeability Lag Fraction Duration

of Potential Concentration Coefficient Time Absorbed Water of Event

Concern (CW) (Kp) B (τevent) t* (FA) (tevent) DAevent

(µg/L) (cm/hr) (dimensionless) (hr) (hr) (dimensionless) (hr) (mg/cm
2
-event) Eq

Naphthalene 1.70E+00 4.7E-02 2.0E-01 5.6E-01 1.3E+00 1.0E+00 1 1.7E-07 3

Heptachlor 2.10E-02 8.6E-03 1.0E-01 1.3E+01 3.2E+01 8.0E-01 1 1.5E-09 2

Arsenic 1.28E+01 8.6E-03 NA NA NA NA 1 1.1E-07 1

Cobalt 4.61E+01 1.0E-03 NA NA NA NA 1 4.6E-08 1

Iron 2.12E+04 2.0E-03 NA NA NA NA 1 4.2E-05 1

Manganese 8.76E+02 1.0E-03 NA NA NA NA 1 8.8E-07 1

Inorganics:  DAevent (mg/cm2-event) = 

Kp x CW x tevent x 0.001 mg/ug x 0.001 l/cm
3  

(eq 1)

Organics:  DAevent (mg/cm2-event) = 

(eq 2)

(eq 3)

Notes:

Permeability constants from EPA 2004, Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental 
     Guidance for Dermal Risk Assessment - Interim).  EPA/540/R/99/005. The default value of 0.001 was assigned to inorganics not listed in this document.

NA - not applicable.

Table 7.2.CTE Supplement B

Calculation of DAevent

Child Resident, Groundwater
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TABLE 7.3.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil* Soil* Soil* - Ingestion

Benzo(a)anthracene 1.5E+01 mg/kg 6.6E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 2.5E-05 NA mg/kg/day NA NA NA

Benzo(a)pyrene 1.6E+01 mg/kg 7.0E-06 mg/kg/day 7.3E+00 1/(mg/kg-day) 2.6E-04 NA mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg 7.0E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 2.6E-05 NA mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg 5.8E-06 mg/kg/day 7.3E-02 1/(mg/kg-day) 2.2E-06 NA mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg 6.9E-06 mg/kg/day 7.3E-03 1/(mg/kg-day) 2.6E-07 NA mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg 1.7E-06 mg/kg/day 7.3E+00 1/(mg/kg-day) 6.4E-05 NA mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg 3.0E-07 mg/kg/day NA NA NA NA mg/kg/day 1.0E-03 mg/kg/day NA

Fluoranthene 3.2E+01 mg/kg 1.3E-05 mg/kg/day NA NA NA NA mg/kg/day 4.0E-02 mg/kg/day NA

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg 4.7E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 1.8E-05 NA mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg 1.3E-07 mg/kg/day NA NA NA NA mg/kg/day 2.0E-02 mg/kg/day NA

Pyrene 2.5E+01 mg/kg 1.1E-05 mg/kg/day NA NA NA NA mg/kg/day 3.0E-02 mg/kg/day NA

4,4'-DDD 7.3E+00 mg/kg 3.1E-06 mg/kg/day 2.4E-01 1/(mg/kg-day) 7.5E-07 NA mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg 2.2E-09 mg/kg/day 1.6E+01 1/(mg/kg-day) 3.6E-08 NA mg/kg/day 5.0E-05 mg/kg/day NA

Heptachlor epoxide 2.0E-02 mg/kg 8.3E-09 mg/kg/day 9.1E+00 1/(mg/kg-day) 7.6E-08 NA mg/kg/day 1.3E-05 mg/kg/day NA

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg 1.1E-12 mg/kg/day 1.3E+05 1/(mg/kg-day) 1.4E-07 NA mg/kg/day 1.0E-09 mg/kg/day NA

Nitroglycerin 1.9E+00 mg/kg 8.1E-07 mg/kg/day NA NA NA NA mg/kg/day 1.0E-04 mg/kg/day NA

Arsenic 1.0E+01 mg/kg 4.4E-06 mg/kg/day 1.5E+00 1/(mg/kg-day) 6.6E-06 NA mg/kg/day 3.0E-04 mg/kg/day NA

Chromium 1.7E+01 mg/kg 7.3E-06 mg/kg/day 5.0E-01 1/(mg/kg-day) 1.9E-05 NA mg/kg/day 3.0E-03 mg/kg/day NA

Cobalt 8.8E+00 mg/kg 3.8E-06 mg/kg/day NA NA NA NA mg/kg/day 3.0E-04 mg/kg/day NA

Iron 2.2E+04 mg/kg 9.2E-03 mg/kg/day NA NA NA NA mg/kg/day 7.0E-01 mg/kg/day NA

Lead 1.4E+02 mg/kg 5.8E-05 mg/kg/day NA NA NA NA mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg 8.1E-05 mg/kg/day NA NA NA NA mg/kg/day 1.4E-01 mg/kg/day NA

Mercury 2.1E+00 mg/kg 8.8E-07 mg/kg/day NA NA NA NA mg/kg/day 3.0E-04 mg/kg/day NA

Vanadium 4.0E+01 mg/kg 1.7E-05 mg/kg/day NA NA NA NA mg/kg/day 5.0E-03 mg/kg/day NA

Exp. Route Total 4.3E-04 NA
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TABLE 7.3.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Benzo(a)anthracene 1.5E+01 mg/kg 3.9E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 1.9E-05 NA mg/kg/day NA NA NA

Absorption Benzo(a)pyrene 1.6E+01 mg/kg 4.2E-06 mg/kg/day 7.3E+00 1/(mg/kg-day) 2.0E-04 NA mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg 4.2E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 2.0E-05 NA mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg 3.5E-06 mg/kg/day 7.3E-02 1/(mg/kg-day) 1.7E-06 NA mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg 4.1E-06 mg/kg/day 7.3E-03 1/(mg/kg-day) 2.0E-07 NA mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg 1.0E-06 mg/kg/day 7.3E+00 1/(mg/kg-day) 4.9E-05 NA mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg 1.4E-07 mg/kg/day NA NA NA NA mg/kg/day 1.0E-03 mg/kg/day NA

Fluoranthene 3.2E+01 mg/kg 8.0E-06 mg/kg/day NA NA NA NA mg/kg/day 4.0E-02 mg/kg/day NA

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg 2.8E-06 mg/kg/day 7.3E-01 1/(mg/kg-day) 1.4E-05 NA mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg 7.7E-08 mg/kg/day NA NA NA NA mg/kg/day 2.0E-02 mg/kg/day NA

Pyrene 2.5E+01 mg/kg 6.5E-06 mg/kg/day NA NA NA NA mg/kg/day 3.0E-02 mg/kg/day NA

4,4'-DDD 7.3E+00 mg/kg 1.4E-06 mg/kg/day 3.4E-01 1/(mg/kg-day) 4.9E-07 NA mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg 1.0E-09 mg/kg/day 1.6E+01 1/(mg/kg-day) 1.6E-08 NA mg/kg/day 5.0E-05 mg/kg/day NA

Heptachlor epoxide 2.0E-02 mg/kg 3.8E-09 mg/kg/day 9.1E+00 1/(mg/kg-day) 3.5E-08 NA mg/kg/day 1.3E-05 mg/kg/day NA

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg 1.5E-13 mg/kg/day 1.3E+05 1/(mg/kg-day) 2.0E-08 NA mg/kg/day 1.0E-09 mg/kg/day NA

Nitroglycerin 1.9E+00 mg/kg 3.7E-07 mg/kg/day NA NA NA NA mg/kg/day 1.0E-04 mg/kg/day NA

Arsenic 1.0E+01 mg/kg 6.1E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 9.1E-07 NA mg/kg/day 3.0E-04 mg/kg/day NA

Chromium 1.7E+01 mg/kg 3.4E-07 mg/kg/day 2.0E+01 1/(mg/kg-day) 4.5E-05 NA mg/kg/day 7.5E-05 mg/kg/day NA

Cobalt 8.8E+00 mg/kg 1.7E-07 mg/kg/day NA NA NA NA mg/kg/day 3.0E-04 mg/kg/day NA

Iron 2.2E+04 mg/kg 4.2E-04 mg/kg/day NA NA NA NA mg/kg/day 7.0E-01 mg/kg/day NA

Lead 1.4E+02 mg/kg 2.6E-06 mg/kg/day NA NA NA NA mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg 3.7E-06 mg/kg/day NA NA NA NA mg/kg/day 1.4E-01 mg/kg/day NA

Mercury 2.1E+00 mg/kg 4.0E-08 mg/kg/day NA NA NA NA mg/kg/day 2.1E-05 mg/kg/day NA

Vanadium 4.0E+01 mg/kg 7.8E-07 mg/kg/day NA NA NA NA mg/kg/day 1.3E-04 mg/kg/day NA

Exp. Route Total 3.5E-04 NA

Exposure Point Total 7.8E-04 NA

Exposure Medium Total 7.8E-04 NA

Soil* Air Particulate and Volatile Emissions Inhalation Naphthalene 9.5E-05 mg/m
3

2.6E-05 mg/m
3

3.4E-05 (ug/m3)
-1

8.9E-07 NA mg/m
3

3.0E-03 mg/m
3

NA

Chromium 1.2E-08 mg/m
3

3.3E-09 mg/m
3

8.4E-02 (ug/m3)
-1

6.5E-07 NA mg/m
3

1.0E-04 mg/m
3

NA

Exp. Route Total 1.5E-06 NA

Exposure Point Total 1.5E-06 NA

Exposure Medium Total 7.8E-04 NA

Soil* Total 7.8E-04 NA
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TABLE 7.3.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Ash Ash Ash Ingestion

Aluminum 9.8E+03 mg/kg 4.2E-03 mg/kg/day NA NA NA NA mg/kg/day 1.0E+00 mg/kg/day NA

Arsenic 9.5E+01 mg/kg 4.0E-05 mg/kg/day 1.5E+00 1/(mg/kg-day) 6.0E-05 NA mg/kg/day 3.0E-04 mg/kg/day NA

Chromium 2.4E+01 mg/kg 1.0E-05 mg/kg/day 5.0E-01 1/(mg/kg-day) 2.7E-05 NA mg/kg/day 3.0E-03 mg/kg/day NA

Cobalt 1.6E+01 mg/kg 6.6E-06 mg/kg/day NA NA NA NA mg/kg/day 3.0E-04 mg/kg/day NA

Iron 4.6E+04 mg/kg 2.0E-02 mg/kg/day NA NA NA NA mg/kg/day 7.0E-01 mg/kg/day NA

Manganese 3.6E+02 mg/kg 1.5E-04 mg/kg/day NA NA NA NA mg/kg/day 1.4E-01 mg/kg/day NA

Vanadium 1.2E+02 mg/kg 4.9E-05 mg/kg/day NA NA NA NA mg/kg/day 5.0E-03 mg/kg/day NA

Exp. Route Total 8.7E-05 NA

Dermal Aluminum 9.8E+03 mg/kg 1.9E-04 mg/kg/day NA NA NA NA mg/kg/day 1.0E+00 mg/kg/day NA

Absorption Arsenic 9.5E+01 mg/kg 5.5E-06 mg/kg/day 1.5E+00 1/(mg/kg-day) 8.3E-06 NA mg/kg/day 3.0E-04 mg/kg/day NA

Chromium 2.4E+01 mg/kg 4.7E-07 mg/kg/day 2.0E+01 1/(mg/kg-day) 6.3E-05 NA mg/kg/day 7.5E-05 mg/kg/day NA

Cobalt 1.6E+01 mg/kg 3.0E-07 mg/kg/day NA NA NA NA mg/kg/day 3.0E-04 mg/kg/day NA

Iron 4.6E+04 mg/kg 9.0E-04 mg/kg/day NA NA NA NA mg/kg/day 7.0E-01 mg/kg/day NA

Manganese 3.6E+02 mg/kg 7.0E-06 mg/kg/day NA NA NA NA mg/kg/day 1.4E-01 mg/kg/day NA

Vanadium 1.2E+02 mg/kg 2.3E-06 mg/kg/day NA NA NA NA mg/kg/day 1.3E-04 mg/kg/day NA

Exp. Route Total 7.1E-05 NA

Exposure Point Total 1.6E-04 NA

Exposure Medium Total 1.6E-04 NA

Ash Air Emissions from Ash Inhalation Chromium 1.8E-08 mg/m
3

4.9E-09 mg/m
3

8.4E-02 (ug/m3)
-1

9.7E-07 NA mg/m
3

1.0E-04 mg/m
3

NA

Exp. Route Total 9.7E-07 NA

Exposure Point Total 9.7E-07 NA

Exposure Medium Total 1.6E-04 NA

Ash Total 1.6E-04 NA
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TABLE 7.3.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Sediment Ingestion

Benzo(a)pyrene 4.4E-01 mg/kg 5.1E-08 mg/kg/day 7.3E+00 1/(mg/kg-day) 3.7E-07 NA mg/kg/day NA NA NA

Dibenz(a,h)anthracene 1.2E-01 mg/kg 1.4E-08 mg/kg/day 7.3E+00 1/(mg/kg-day) 9.9E-08 NA mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg 8.8E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 1.3E-06 NA mg/kg/day 3.0E-04 mg/kg/day NA

Chromium 1.7E+01 mg/kg 1.9E-06 mg/kg/day 5.0E-01 1/(mg/kg-day) 9.7E-07 NA mg/kg/day 3.0E-03 mg/kg/day NA

Cobalt 1.9E+01 mg/kg 2.2E-06 mg/kg/day NA NA NA NA mg/kg/day 3.0E-04 mg/kg/day NA

Exp. Route Total 2.8E-06 NA

Dermal Benzo(a)pyrene 4.4E-01 mg/kg 1.1E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 7.8E-07 NA mg/kg/day NA NA NA

Absorption Dibenz(a,h)anthracene 1.2E-01 mg/kg 2.8E-08 mg/kg/day 7.3E+00 1/(mg/kg-day) 2.1E-07 NA mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg 4.3E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 6.4E-07 NA mg/kg/day 3.0E-04 mg/kg/day NA

Chromium 1.7E+01 mg/kg 3.1E-07 mg/kg/day 2.0E+01 1/(mg/kg-day) 6.3E-06 NA mg/kg/day 7.5E-05 mg/kg/day NA

Cobalt 1.9E+01 mg/kg 3.6E-07 mg/kg/day NA NA NA NA mg/kg/day 3.0E-04 mg/kg/day NA

Exp. Route Total 7.9E-06 NA

Exposure Point Total 1.1E-05 NA

Exposure Medium Total 1.1E-05 NA

Sediment Total 1.1E-05 NA

Groundwater Groundwater Shallow Groundwater- Tap Water Ingestion Naphthalene 1.7E+00 ug/L 1.7E-05 mg/kg/day NA NA NA NA mg/kg/day 2.0E-02 mg/kg/day NA

Heptachlor 2.1E-02 ug/L 2.1E-07 mg/kg/day 4.5E+00 1/(mg/kg-day) 9.4E-07 NA mg/kg/day 5.0E-04 mg/kg/day NA

Arsenic 1.3E+01 ug/L 1.3E-04 mg/kg/day 1.5E+00 1/(mg/kg-day) 1.9E-04 NA mg/kg/day 3.0E-04 mg/kg/day NA

Cobalt 4.6E+01 ug/L 4.6E-04 mg/kg/day NA NA NA NA mg/kg/day 3.0E-04 mg/kg/day NA

Iron 2.1E+04 ug/L 2.1E-01 mg/kg/day NA NA NA NA mg/kg/day 7.0E-01 mg/kg/day NA

Manganese 8.8E+02 ug/L 8.7E-03 mg/kg/day NA NA NA NA mg/kg/day 1.4E-01 mg/kg/day NA

Exp. Route Total 1.9E-04 NA

Dermal Naphthalene 1.7E+00 ug/L 7.3E-06 mg/kg/day NA NA NA NA mg/kg/day 2.0E-02 mg/kg/day NA

Absorption Heptachlor 2.1E-02 ug/L 5.9E-08 mg/kg/day 4.5E+00 1/(mg/kg-day) 2.6E-07 NA mg/kg/day 5.0E-04 mg/kg/day NA

Arsenic 1.3E+01 ug/L 4.0E-06 mg/kg/day 1.5E+00 1/(mg/kg-day) 6.0E-06 NA mg/kg/day 3.0E-04 mg/kg/day NA

Cobalt 4.6E+01 ug/L 1.7E-06 mg/kg/day NA NA NA NA mg/kg/day 3.0E-04 mg/kg/day NA

Iron 2.1E+04 ug/L 1.5E-03 mg/kg/day NA NA NA NA mg/kg/day 7.0E-01 mg/kg/day NA

Manganese 8.8E+02 ug/L 3.2E-05 mg/kg/day NA NA NA NA mg/kg/day 1.4E-01 mg/kg/day NA

Exp. Route Total 6.3E-06 NA

Exposure Point Total 2.0E-04 NA
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TABLE 7.3.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Air
Shallow Groundwater- Water Vapors at  

Showerhead
Inhalation

Naphthalene 1.7E+00 ug/L 1.3E-05 mg/m
3

3.4E-05 (ug/m3)
-1

4.3E-07 NA mg/kg/day 2.0E-02 mg/kg/day NA

Exp. Route Total 4.3E-07 NA

Exposure Point Total 4.3E-07 NA

Groundwater Total 2.0E-04 NA

Total of Receptor Risks Across All Media  1.1E-03 Total of Receptor Hazards Across All Media  NA

Total of Receptor Risks Across All Media (Ash) 3.7E-04 Total of Receptor Hazards Across All Media (Ash) NA

Total of Receptor Risks Across All Media (Soil) 9.9E-04 Total of Receptor Hazards Across All Media (Soil) NA

*Soil = combined surface and subsurface soil.

1.  See Table 7.3.CTE Supplement A for calculation of  intake and cancer risk following MMOA method.
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TABLE 7.3.CTE Supplement A

CALCULATION OF CHEMICAL CANCER RISKS FOR COPC WITH MUTAGENIC MODE OF ACTION

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult/Child

Chemical of EPC Cancer Risk Calculations

Medium Exposure Medium Exposure Point Exposure Route Potential Concern Intake CSF/Unit Risk

Value Units Value Value Cancer Risk

0-2 yrs 2-6 yrs 6-16 years 16-30 yrs
0-2 yrs 

(ADAF=10)

2-6 yrs 

(ADAF=3)

6-16 yrs 

(ADAF=3)

16-30 yrs 

(ADAF=1)

Soil* Soil* Soil* - Ingestion Benzo(a)anthracene 1.5E+01 mg/kg 1.9E-06 3.8E-06 1.0E-06 9.1E-07 mg/kg/day 7.3E+00 2.2E+00 2.2E+00 7.3E-01 mg/kg/day 2.5E-05

Benzo(a)pyrene 1.6E+01 mg/kg 2.0E-06 4.0E-06 1.1E-06 9.7E-07 mg/kg/day 7.3E+01 2.2E+01 2.2E+01 7.3E+00 mg/kg/day 2.6E-04

Benzo(b)fluoranthene 1.6E+01 mg/kg 2.0E-06 4.0E-06 1.1E-06 9.7E-07 mg/kg/day 7.3E+00 2.2E+00 2.2E+00 7.3E-01 mg/kg/day 2.6E-05

Benzo(k)fluoranthene 1.4E+01 mg/kg 1.7E-06 3.4E-06 9.0E-07 8.1E-07 mg/kg/day 7.3E-01 2.2E-01 2.2E-01 7.3E-02 mg/kg/day 2.2E-06

Chrysene 1.6E+01 mg/kg 2.0E-06 4.0E-06 1.1E-06 9.6E-07 mg/kg/day 7.3E-02 2.2E-02 2.2E-02 7.3E-03 mg/kg/day 2.6E-07

Dibenz(a,h)anthracene 4.0E+00 mg/kg 4.9E-07 9.7E-07 2.6E-07 2.3E-07 mg/kg/day 7.3E+01 2.2E+01 2.2E+01 7.3E+00 mg/kg/day 6.4E-05

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg 1.3E-06 2.7E-06 7.2E-07 6.5E-07 mg/kg/day 7.3E+00 2.2E+00 2.2E+00 7.3E-01 mg/kg/day 1.8E-05

Chromium 1.7E+01 mg/kg 2.1E-06 4.2E-06 1.1E-06 1.0E-06 mg/kg/day 5.0E+00 1.5E+00 1.5E+00 5.0E-01 mg/kg/day 1.9E-05

Dermal Benzo(a)anthracene 1.5E+01 mg/kg 1.4E-06 2.7E-06 1.0E-06 9.4E-07 mg/kg/day 7.3E+00 2.2E+00 2.2E+00 7.3E-01 mg/kg/day 1.9E-05

Benzo(a)pyrene 1.6E+01 mg/kg 1.5E-06 2.9E-06 1.1E-06 1.0E-06 mg/kg/day 7.3E+01 2.2E+01 2.2E+01 7.3E+00 mg/kg/day 2.0E-04

Benzo(b)fluoranthene 1.6E+01 mg/kg 1.5E-06 2.9E-06 1.1E-06 1.0E-06 mg/kg/day 7.3E+00 2.2E+00 2.2E+00 7.3E-01 mg/kg/day 2.0E-05

Benzo(k)fluoranthene 1.4E+01 mg/kg 1.2E-06 2.4E-06 9.3E-07 8.4E-07 mg/kg/day 7.3E-01 2.2E-01 2.2E-01 7.3E-02 mg/kg/day 1.7E-06

Chrysene 1.6E+01 mg/kg 1.5E-06 2.9E-06 1.1E-06 1.0E-06 mg/kg/day 7.3E-02 2.2E-02 2.2E-02 7.3E-03 mg/kg/day 2.0E-07

Dibenz(a,h)anthracene 4.0E+00 mg/kg 3.5E-07 7.1E-07 2.7E-07 2.4E-07 mg/kg/day 7.3E+01 2.2E+01 2.2E+01 7.3E+00 mg/kg/day 4.9E-05

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg 9.8E-07 2.0E-06 7.5E-07 6.7E-07 mg/kg/day 7.3E+00 2.2E+00 2.2E+00 7.3E-01 mg/kg/day 1.4E-05

Chromium 1.7E+01 mg/kg 1.2E-07 2.4E-07 9.0E-08 8.1E-08 mg/kg/day 2.0E+02 6.0E+01 6.0E+01 2.0E+01 mg/kg/day 4.5E-05

Air Particulate and Volatile Inhalation Chromium 1.2E-08 mg/m
3 2.2E-10 4.4E-10 1.1E-09 9.8E-10 mg/m

3 8.4E-01 2.5E-01 2.5E-01 8.4E-02 (ug/m
3
)
-1 6.5E-07

from Soil* 

Ash Ash Ash Ingestion Chromium 2.4E+01 mg/kg 2.9E-06 5.9E-06 1.6E-06 1.4E-06 mg/kg/day 5.0E+00 1.5E+00 1.5E+00 5.0E-01 mg/kg/day 2.7E-05

Dermal Chromium 2.4E+01 mg/kg 1.6E-07 3.3E-07 1.3E-07 1.1E-07 mg/kg/day 2.0E+02 6.0E+01 6.0E+01 2.0E+01 mg/kg/day 6.3E-05

Air Emissions from Ash Inhalation Chromium 1.8E-08 mg/m
3 3.2E-10 6.5E-10 1.6E-09 1.5E-09 mg/m

3 8.4E-01 2.5E-01 2.5E-01 8.4E-02 (ug/m
3
)
-1 9.7E-07

Units Units
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TABLE 7.4.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil* Soil* Soil* Ingestion

Benzo(a)anthracene 1.5E+01 mg/kg 8.5E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 6.2E-07 6.6E-06 mg/kg/day NA NA NA

Benzo(a)pyrene 1.6E+01 mg/kg 9.0E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 6.6E-06 7.0E-06 mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg 9.0E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 6.6E-07 7.0E-06 mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg 7.6E-07 mg/kg/day 7.3E-02 1/(mg/kg-day) 5.5E-08 5.9E-06 mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg 9.0E-07 mg/kg/day 7.3E-03 1/(mg/kg-day) 6.6E-09 7.0E-06 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg 2.2E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.6E-06 1.7E-06 mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg 3.9E-08 mg/kg/day NA NA NA 3.0E-07 mg/kg/day 1.0E-03 mg/kg/day 3.0E-04

Fluoranthene 3.2E+01 mg/kg 1.7E-06 mg/kg/day NA NA NA 1.4E-05 mg/kg/day 4.0E-02 mg/kg/day 3.4E-04

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg 6.1E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 4.4E-07 4.7E-06 mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg 1.7E-08 mg/kg/day NA NA NA 1.3E-07 mg/kg/day 2.0E-02 mg/kg/day 6.5E-06

Pyrene 2.5E+01 mg/kg 1.4E-06 mg/kg/day NA NA NA 1.1E-05 mg/kg/day 3.0E-02 mg/kg/day 3.6E-04

4,4'-DDD 7.3E+00 mg/kg 4.0E-07 mg/kg/day 2.4E-01 1/(mg/kg-day) 9.7E-08 3.1E-06 mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg 2.9E-10 mg/kg/day 1.6E+01 1/(mg/kg-day) 4.6E-09 2.3E-09 mg/kg/day 5.0E-05 mg/kg/day 4.5E-05

Heptachlor epoxide 2.0E-02 mg/kg 1.1E-09 mg/kg/day 9.1E+00 1/(mg/kg-day) 9.8E-09 8.4E-09 mg/kg/day 1.3E-05 mg/kg/day 6.5E-04

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg 1.4E-13 mg/kg/day 1.3E+05 1/(mg/kg-day) 1.8E-08 1.1E-12 mg/kg/day 1.0E-09 mg/kg/day 1.1E-03

Nitroglycerin 1.9E+00 mg/kg 1.0E-07 mg/kg/day NA NA NA 8.1E-07 mg/kg/day 1.0E-04 mg/kg/day 8.1E-03

Arsenic 1.0E+01 mg/kg 5.7E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 8.6E-07 4.4E-06 mg/kg/day 3.0E-04 mg/kg/day 1.5E-02

Chromium 1.7E+01 mg/kg 9.5E-07 mg/kg/day 5.0E-01 1/(mg/kg-day) 4.7E-07 7.4E-06 mg/kg/day 3.0E-03 mg/kg/day 2.5E-03

Cobalt 8.8E+00 mg/kg 4.9E-07 mg/kg/day NA NA NA 3.8E-06 mg/kg/day 3.0E-04 mg/kg/day 1.3E-02

Iron 2.2E+04 mg/kg 1.2E-03 mg/kg/day NA NA NA 9.3E-03 mg/kg/day 7.0E-01 mg/kg/day 1.3E-02

Lead 1.4E+02 mg/kg 7.5E-06 mg/kg/day NA NA NA 5.8E-05 mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg 1.1E-05 mg/kg/day NA NA NA 8.2E-05 mg/kg/day 1.4E-01 mg/kg/day 5.9E-04

Mercury 2.1E+00 mg/kg 1.1E-07 mg/kg/day NA NA NA 8.8E-07 mg/kg/day 3.0E-04 mg/kg/day 2.9E-03

Vanadium 4.0E+01 mg/kg 2.2E-06 mg/kg/day NA NA NA 1.7E-05 mg/kg/day 5.0E-03 mg/kg/day 3.4E-03

Exp. Route Total 1.1E-05 6.1E-02
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TABLE 7.4.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Benzo(a)anthracene 1.5E+01 mg/kg 1.5E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 1.1E-07 1.1E-06 mg/kg/day NA NA NA

Absorption Benzo(a)pyrene 1.6E+01 mg/kg 1.6E-07 mg/kg/day 7.3E+00 1/(mg/kg-day) 1.1E-06 1.2E-06 mg/kg/day NA NA NA

Benzo(b)fluoranthene 1.6E+01 mg/kg 1.6E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 1.1E-07 1.2E-06 mg/kg/day NA NA NA

Benzo(k)fluoranthene 1.4E+01 mg/kg 1.3E-07 mg/kg/day 7.3E-02 1/(mg/kg-day) 9.5E-09 1.0E-06 mg/kg/day NA NA NA

Chrysene 1.6E+01 mg/kg 1.5E-07 mg/kg/day 7.3E-03 1/(mg/kg-day) 1.1E-09 1.2E-06 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 4.0E+00 mg/kg 3.8E-08 mg/kg/day 7.3E+00 1/(mg/kg-day) 2.7E-07 2.9E-07 mg/kg/day NA NA NA

Dibenzofuran 7.0E-01 mg/kg 5.1E-09 mg/kg/day NA NA NA 4.0E-08 mg/kg/day 1.0E-03 mg/kg/day 4.0E-05

Fluoranthene 3.2E+01 mg/kg 3.0E-07 mg/kg/day NA NA NA 2.3E-06 mg/kg/day 4.0E-02 mg/kg/day 5.8E-05

Indeno(1,2,3-cd)pyrene 1.1E+01 mg/kg 1.0E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 7.6E-08 8.1E-07 mg/kg/day NA NA NA

Naphthalene 3.1E-01 mg/kg 2.9E-09 mg/kg/day NA NA NA 2.2E-08 mg/kg/day 2.0E-02 mg/kg/day 1.1E-06

Pyrene 2.5E+01 mg/kg 2.4E-07 mg/kg/day NA NA NA 1.9E-06 mg/kg/day 3.0E-02 mg/kg/day 6.2E-05

4,4'-DDD 7.3E+00 mg/kg 5.3E-08 mg/kg/day 3.4E-01 1/(mg/kg-day) 1.8E-08 4.1E-07 mg/kg/day NA NA NA

Dieldrin 5.3E-03 mg/kg 3.8E-11 mg/kg/day 1.6E+01 1/(mg/kg-day) 6.1E-10 3.0E-10 mg/kg/day 5.0E-05 mg/kg/day 6.0E-06

Heptachlor epoxide 2.0E-02 mg/kg 1.4E-10 mg/kg/day 9.1E+00 1/(mg/kg-day) 1.3E-09 1.1E-09 mg/kg/day 1.3E-05 mg/kg/day 8.5E-05

2,3,7,8-TCDD TEQ 2.6E-06 mg/kg 5.6E-15 mg/kg/day 1.3E+05 1/(mg/kg-day) 7.3E-10 4.4E-14 mg/kg/day 1.0E-09 mg/kg/day 4.4E-05

Nitroglycerin 1.9E+00 mg/kg 1.4E-08 mg/kg/day NA NA NA 1.1E-07 mg/kg/day 1.0E-04 mg/kg/day 1.1E-03

Arsenic 1.0E+01 mg/kg 2.3E-08 mg/kg/day 1.5E+00 1/(mg/kg-day) 3.4E-08 1.8E-07 mg/kg/day 3.0E-04 mg/kg/day 5.9E-04

Chromium 1.7E+01 mg/kg 1.3E-08 mg/kg/day 2.0E+01 1/(mg/kg-day) 2.5E-07 9.8E-08 mg/kg/day 7.5E-05 mg/kg/day 1.3E-03

Cobalt 8.8E+00 mg/kg 6.4E-09 mg/kg/day NA NA NA 5.0E-08 mg/kg/day 3.0E-04 mg/kg/day 1.7E-04

Iron 2.2E+04 mg/kg 1.6E-05 mg/kg/day NA NA NA 1.2E-04 mg/kg/day 7.0E-01 mg/kg/day 1.7E-04

Lead 1.4E+02 mg/kg 9.9E-08 mg/kg/day NA NA NA 7.7E-07 mg/kg/day NA NA NA

Manganese 1.9E+02 mg/kg 1.4E-07 mg/kg/day NA NA NA 1.1E-06 mg/kg/day 1.4E-01 mg/kg/day 7.7E-06

Mercury 2.1E+00 mg/kg 1.5E-09 mg/kg/day NA NA NA 1.2E-08 mg/kg/day 2.1E-05 mg/kg/day 5.6E-04

Vanadium 4.0E+01 mg/kg 2.9E-08 mg/kg/day NA NA NA 2.3E-07 mg/kg/day 1.3E-04 mg/kg/day 1.7E-03

Exp. Route Total 2.0E-06 5.9E-03

Exposure Point Total 1.3E-05 6.7E-02

Exposure Medium Total 1.3E-05 6.7E-02

Soil* Air Particulate and Volatile Emissions Inhalation Naphthalene 9.5E-05 mg/m
3

1.2E-06 mg/m
3

3.4E-05 (ug/m
3
)
-1

4.2E-08 9.5E-06 mg/m
3

3.0E-03 mg/m
3

3.2E-03

Chromium 1.2E-08 mg/m
3

1.5E-10 mg/m
3

8.4E-02 (ug/m
3
)
-1

1.3E-08 1.2E-09 mg/m
3

1.0E-04 mg/m
3

1.2E-05

Exp. Route Total 5.5E-08 3.2E-03

Exposure Point Total 5.5E-08 3.2E-03

Exposure Medium Total 5.5E-08 3.2E-03

Soil* Total 1.4E-05 7.0E-02

Ash Ash Ash Ingestion

Aluminum 9.8E+03 mg/kg 5.4E-04 mg/kg/day NA NA NA 4.2E-03 mg/kg/day 1.0E+00 mg/kg/day 4.2E-03
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TABLE 7.4.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Arsenic 9.5E+01 mg/kg 5.2E-06 mg/kg/day 1.5E+00 1/(mg/kg-day) 7.8E-06 4.1E-05 mg/kg/day 3.0E-04 mg/kg/day 1.4E-01

Chromium 2.4E+01 mg/kg 1.3E-06 mg/kg/day 5.0E-01 1/(mg/kg-day) 6.6E-07 1.0E-05 mg/kg/day 3.0E-03 mg/kg/day 3.4E-03

Cobalt 1.6E+01 mg/kg 8.5E-07 mg/kg/day NA NA NA 6.6E-06 mg/kg/day 3.0E-04 mg/kg/day 2.2E-02

Iron 4.6E+04 mg/kg 2.6E-03 mg/kg/day NA NA NA 2.0E-02 mg/kg/day 7.0E-01 mg/kg/day 2.8E-02

Manganese 3.6E+02 mg/kg 2.0E-05 mg/kg/day NA NA NA 1.5E-04 mg/kg/day 1.4E-01 mg/kg/day 1.1E-03

Vanadium 1.2E+02 mg/kg 6.4E-06 mg/kg/day NA NA NA 5.0E-05 mg/kg/day 5.0E-03 mg/kg/day 9.9E-03

Exp. Route Total 8.5E-06 2.0E-01

Dermal

Absorption Aluminum 9.8E+03 mg/kg 7.2E-06 mg/kg/day NA NA NA 5.6E-05 mg/kg/day 1.0E+00 mg/kg/day 5.6E-05

Arsenic 9.5E+01 mg/kg 2.1E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 3.1E-07 1.6E-06 mg/kg/day 3.0E-04 mg/kg/day 5.4E-03

Chromium 2.4E+01 mg/kg 1.8E-08 mg/kg/day 2.0E+01 1/(mg/kg-day) 3.5E-07 1.4E-07 mg/kg/day 7.5E-05 mg/kg/day 1.8E-03

Cobalt 1.6E+01 mg/kg 1.1E-08 mg/kg/day NA NA NA 8.8E-08 mg/kg/day 3.0E-04 mg/kg/day 2.9E-04

Iron 4.6E+04 mg/kg 3.4E-05 mg/kg/day NA NA NA 2.6E-04 mg/kg/day 7.0E-01 mg/kg/day 3.7E-04

Manganese 3.6E+02 mg/kg 2.6E-07 mg/kg/day NA NA NA 2.0E-06 mg/kg/day 1.4E-01 mg/kg/day 1.5E-05

Vanadium 1.2E+02 mg/kg 8.4E-08 mg/kg/day NA NA NA 6.5E-07 mg/kg/day 1.3E-04 mg/kg/day 5.0E-03

Exp. Route Total 6.6E-07 1.3E-02

Exposure Point Total 9.1E-06 2.2E-01

Exposure Medium Total 9.1E-06 2.2E-01

Ash Air Emissions from Ash Inhalation Chromium 1.8E-08 mg/m
3

1.5E-11 mg/m
3

8.4E-02 (ug/m3)
-1

1.2E-09 1.0E-09 mg/m
3

1.0E-04 mg/m
3

1.0E-05

Exp. Route Total 1.2E-09 1.0E-05

Exposure Point Total 1.2E-09 1.0E-05

Exposure Medium Total 9.1E-06 2.2E-01

Ash Total 9.1E-06 2.2E-01
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TABLE 7.4.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium

Exposure 

Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Sediment Ingestion

Benzo(a)pyrene 4.4E-01 mg/kg 1.1E-09 mg/kg/day 7.3E+00 1/(mg/kg-day) 8.0E-09 8.6E-09 mg/kg/day NA NA NA

Dibenz(a,h)anthracene 1.2E-01 mg/kg 2.9E-10 mg/kg/day 7.3E+00 1/(mg/kg-day) 2.1E-09 2.3E-09 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg 1.9E-08 mg/kg/day 1.5E+00 1/(mg/kg-day) 2.9E-08 1.5E-07 mg/kg/day 3.0E-04 mg/kg/day 4.9E-04

Chromium 1.7E+01 mg/kg 4.2E-08 mg/kg/day 5.0E-01 1/(mg/kg-day) 2.1E-08 3.3E-07 mg/kg/day 3.0E-03 mg/kg/day 1.1E-04

Cobalt 1.9E+01 mg/kg 4.9E-08 mg/kg/day NA NA NA 3.8E-07 mg/kg/day 3.0E-04 mg/kg/day 1.3E-03

Exp. Route Total 6.0E-08 1.9E-03

Dermal Benzo(a)pyrene 4.4E-01 mg/kg 2.8E-09 mg/kg/day 7.3E+00 1/(mg/kg-day) 2.1E-08 2.2E-08 mg/kg/day NA NA NA

Absorption Dibenz(a,h)anthracene 1.2E-01 mg/kg 7.6E-10 mg/kg/day 7.3E+00 1/(mg/kg-day) 5.5E-09 5.9E-09 mg/kg/day NA NA NA

Arsenic 7.6E+00 mg/kg 1.1E-08 mg/kg/day 1.5E+00 1/(mg/kg-day) 1.7E-08 8.8E-08 mg/kg/day 3.0E-04 mg/kg/day 2.9E-04

Chromium 1.7E+01 mg/kg 8.3E-09 mg/kg/day 2.0E+01 1/(mg/kg-day) 1.7E-07 6.5E-08 mg/kg/day 7.5E-05 mg/kg/day 8.6E-04

Cobalt 1.9E+01 mg/kg 9.6E-09 mg/kg/day NA NA NA 7.5E-08 mg/kg/day 3.0E-04 mg/kg/day 2.5E-04

Exp. Route Total 2.1E-07 1.4E-03

Exposure Point Total 2.7E-07 3.3E-03

Exposure Medium Total 2.7E-07 3.3E-03

Sediment Total 2.7E-07 3.3E-03

Total of Receptor Risks Across All Media  2.3E-05 Total of Receptor Hazards Across All Media  2.9E-01

Total of Receptor Risks Across All Media (Ash) 9.4E-06 Total of Receptor Hazards Across All Media (Ash) 2.2E-01

Total of Receptor Risks Across All Media (Soil) 1.4E-05 Total of Receptor Hazards Across All Media (Soil) 7.3E-02

*Soil = combined surface and subsurface soil.
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Surface Soil
Benzo(a)anthracene 2.5E-06 NA 1.3E-06 3.8E-06 NA NA NA NA NA

Benzo(a)pyrene 2.7E-05 NA 1.4E-05 4.1E-05 NA NA NA NA NA

Benzo(b)fluoranthene 2.7E-06 NA 1.4E-06 4.1E-06 NA NA NA NA NA

Benzo(k)fluoranthene 2.2E-07 NA 1.2E-07 3.4E-07 NA NA NA NA NA

Chrysene 2.7E-08 NA 1.4E-08 4.1E-08 NA NA NA NA NA

Dibenz(a,h)anthracene 6.6E-06 NA 3.4E-06 1.0E-05 NA NA NA NA NA

Dibenzofuran NA NA NA NA Whole Body 7.9E-04 NA 3.1E-04 1.1E-03

Fluoranthene NA NA NA NA Kidney, Liver, Blood 5.2E-04 NA 2.7E-04 7.9E-04

Indeno(1,2,3-cd)pyrene 1.8E-06 NA 9.3E-07 2.7E-06 NA NA NA NA NA

Naphthalene NA NA NA NA Whole Body 5.5E-06 NA 2.9E-06 8.4E-06

Pyrene NA NA NA NA Kidney 5.5E-04 NA 2.9E-04 8.4E-04

Dieldrin 9.1E-09 NA 3.6E-09 1.3E-08 Liver 3.3E-05 NA 1.3E-05 4.6E-05

2,3,7,8-TCDD TEQ 2.7E-08 NA 3.2E-09 3.0E-08 Development 6.1E-04 NA 7.3E-05 6.8E-04

Nitroglycerin NA NA NA NA Blood Pressure 3.9E-03 NA 1.5E-03 5.4E-03

Aluminum NA NA NA NA CNS 2.0E-03 NA 7.9E-05 2.0E-03

Arsenic 2.9E-06 NA 3.4E-07 3.2E-06 Skin, Vascular 1.9E-02 NA 2.2E-03 2.1E-02

Chromium 5.5E-07 NA 8.7E-07 1.4E-06 NOE 1.1E-03 NA 1.7E-03 2.8E-03

Cobalt NA NA NA NA Thyroid 5.0E-03 NA 2.0E-04 5.2E-03

Iron NA NA NA NA Gastrointestinal 4.8E-03 NA 1.9E-04 5.0E-03

Manganese NA NA NA NA CNS 3.6E-04 NA 1.4E-05 3.7E-04

Mercury NA NA NA NA Immune 4.5E-03 NA 2.5E-03 7.0E-03

Vanadium NA NA NA NA Hair Cystine 1.6E-03 NA 2.4E-03 4.0E-03

Chemical Total 4.4E-05 NA 2.2E-05 6.7E-05 4.4E-02 NA 1.2E-02 5.6E-02

Exposure Point Total 6.7E-05 5.6E-02

Exposure Medium Total 6.7E-05 5.6E-02

Medium Total 6.7E-05 5.6E-02

Surface Soil Air Emissions from Surface Soil Naphthalene NA 2.4E-09 NA 2.4E-09 Nasal, Respiratory NA 6.7E-05 NA 6.7E-05

Chromium NA 7.9E-09 NA 7.9E-09 Respiratory NA 2.7E-06 NA 2.7E-06

Chemical Total NA 1.0E-08 NA 1.0E-08 NA 7.0E-05 NA 7.0E-05

Exposure Point Total 1.0E-08 7.0E-05

Exposure Medium Total 6.7E-05 5.6E-02

Medium Total 6.7E-05 5.6E-02

                                                                                                                                                                  TABLE 9.1.RME
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

                                                                                                                                                                  TABLE 9.1.RME

Ash Ash Ash Aluminum NA NA NA NA CNS 2.0E-03 NA 8.0E-05 2.1E-03

Arsenic 9.9E-06 NA 1.2E-06 1.1E-05 Skin, Vascular 6.4E-02 NA 7.7E-03 7.2E-02

Chromium 8.4E-07 NA 1.3E-06 2.2E-06 NOE 1.6E-03 NA 2.6E-03 4.2E-03

Cobalt NA NA NA NA Thyroid 1.1E-02 NA 4.2E-04 1.1E-02

Iron NA NA NA NA Gastrointestinal 1.3E-02 NA 5.4E-04 1.4E-02

Manganese NA NA NA NA CNS 5.2E-04 NA 2.1E-05 5.4E-04

Vanadium NA NA NA NA Hair Cystine 4.7E-03 NA 7.2E-03 1.2E-02

Chemical Total 1.1E-05 NA 2.5E-06 1.3E-05 9.7E-02 NA 1.9E-02 1.2E-01

Exposure Point Total 1.3E-05 1.2E-01

Exposure Medium Total 1.3E-05 1.2E-01

Medium Total 1.3E-05 1.2E-01

Ash Air Emissions from Ash Chromium NA 1.2E-08 NA 1.2E-08 Respiratory NA 4.2E-06 NA 4.2E-06

Chemical Total NA 1.2E-08 NA 1.2E-08 NA 4.2E-06 NA 4.2E-06

Exposure Point Total 1.2E-08 4.2E-06

Exposure Medium Total 1.3E-05 1.2E-01

Medium Total 1.3E-05 1.2E-01

Sediment Sediment Sediment Benzo(a)pyrene 1.1E-07 NA 5.0E-07 6.1E-07 NA NA NA NA NA

Dibenz(a,h)anthracene 3.0E-08 NA 1.3E-07 1.6E-07 NA NA NA NA NA

Arsenic 4.0E-07 NA 4.1E-07 8.0E-07 Skin, Vascular 2.6E-03 NA 2.6E-03 5.2E-03

Chromium 2.9E-07 NA 4.0E-06 4.3E-06 NOE 5.7E-04 NA 7.7E-03 8.3E-03

Cobalt NA NA NA NA Thyroid 6.6E-03 NA 2.2E-03 8.8E-03

Chemical Total 8.3E-07 NA 5.0E-06 5.8E-06 9.7E-03 NA 1.3E-02 2.2E-02

Exposure Point Total 5.8E-06 2.2E-02

Exposure Medium Total 5.8E-06 2.2E-02

Medium Total 5.8E-06 2.2E-02

Receptor Total Total Receptor Risks 8.6E-05 Receptor HI Total  1.9E-01

Receptor Total Total Receptor Risks (Ash) 1.9E-05 Receptor HI Total (Ash) 1.4E-01

Receptor Total Total Receptor Risks (Soil) 7.2E-05 Receptor HI Total (Soil) 7.9E-02
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

                                                                                                                                                                  TABLE 9.1.RME

Total Vascular HI Across Media =   1E-01

CNS - Central Nervous System Total Skin HI Across Media =   1E-01

Total development HI Across Media =   7E-04

Total CNS HI Across Media =   5E-03

Total NOE HI Across Media =   2E-02

Total Thyroid HI Across Media =   2E-02

Total Gastrointestinal HI Across Media =   2E-02

Total Hair Cystine HI Across Media =   2E-02

Total Liver HI Across Media =   8E-04

Total Kidney HI Across Media =   2E-03

Total Blood Pressure HI Across Media =   5E-03

Total Respiratory HI Across Media =   7E-05

Total Whole Body HI Across Media =   1E-03

Total Blood HI Across Media =   6E-03

Total Nasal HI Across Media =   7E-05
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Surface Soil
Benzo(a)anthracene 1.3E-06 NA 2.0E-06 3.3E-06 NA NA NA NA NA

Benzo(a)pyrene 1.4E-05 NA 2.1E-05 3.5E-05 NA NA NA NA NA

Benzo(b)fluoranthene 1.4E-06 NA 2.1E-06 3.5E-06 NA NA NA NA NA

Benzo(k)fluoranthene 1.2E-07 NA 1.8E-07 2.9E-07 NA NA NA NA NA

Chrysene 1.4E-08 NA 2.1E-08 3.5E-08 NA NA NA NA NA

Dibenz(a,h)anthracene 3.4E-06 NA 5.2E-06 8.5E-06 NA NA NA NA NA

Dibenzofuran NA NA NA NA Whole Body 1.1E-03 NA 1.3E-03 2.3E-03

Fluoranthene NA NA NA NA Kidney, Liver, Blood 7.1E-04 NA 1.1E-03 1.8E-03

Indeno(1,2,3-cd)pyrene 9.2E-07 NA 1.4E-06 2.3E-06 NA NA NA NA NA

Naphthalene NA NA NA NA Whole Body 7.6E-06 NA 1.2E-05 1.9E-05

Pyrene NA NA NA NA Kidney 7.6E-04 NA 1.2E-03 1.9E-03

Dieldrin 4.7E-09 NA 5.5E-09 1.0E-08 Liver 4.6E-05 NA 5.3E-05 9.9E-05

2,3,7,8-TCDD TEQ 1.4E-08 NA 4.9E-09 1.9E-08 Development 8.3E-04 NA 2.9E-04 1.1E-03

Nitroglycerin NA NA NA NA Blood Pressure 5.3E-03 NA 6.2E-03 1.2E-02

Aluminum NA NA NA NA CNS 2.7E-03 NA 3.2E-04 3.0E-03

Arsenic 1.5E-06 NA 5.2E-07 2.0E-06 Skin, Vascular 2.6E-02 NA 9.0E-03 3.5E-02

Chromium 2.8E-07 NA 1.3E-06 1.6E-06 NOE 1.5E-03 NA 6.8E-03 8.3E-03

Cobalt NA NA NA NA Thyroid 6.9E-03 NA 8.1E-04 7.7E-03

Iron NA NA NA NA Gastrointestinal 6.6E-03 NA 7.8E-04 7.4E-03

Manganese NA NA NA NA CNS 4.9E-04 NA 5.7E-05 5.5E-04

Mercury NA NA NA NA Immune 6.1E-03 NA 1.0E-02 1.6E-02

Vanadium NA NA NA NA Hair Cystine 2.2E-03 NA 9.8E-03 1.2E-02

Chemical Total 2.3E-05 NA 3.4E-05 5.6E-05 6.1E-02 NA 4.8E-02 1.1E-01

Exposure Point Total 5.6E-05 1.1E-01

Exposure Medium Total 5.6E-05 1.1E-01

Medium Total 5.6E-05 1.1E-01

Surface Soil Air Emissions from Surface Soil Naphthalene NA 8.8E-10 NA 8.8E-10 Nasal, Respiratory NA 6.7E-05 NA 6.7E-05

Chromium NA 2.9E-09 NA 2.9E-09 Respiratory NA 2.7E-06 NA 2.7E-06

Chemical Total NA 3.8E-09 NA 3.8E-09 NA 7.0E-05 NA 7.0E-05

Exposure Point Total 3.8E-09 7.0E-05

Exposure Medium Total 5.6E-05 1.1E-01

Medium Total 5.6E-05 1.1E-01

TABLE 9.2.RME
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.2.RME

Ash Ash Ash Aluminum NA NA NA NA CNS 2.7E-03 NA 3.2E-04 3.1E-03

Arsenic 5.1E-06 NA 1.8E-06 6.9E-06 Skin, Vascular 8.8E-02 NA 3.1E-02 1.2E-01

Chromium 4.3E-07 NA 2.0E-06 2.5E-06 NOE 2.2E-03 NA 1.1E-02 1.3E-02

Cobalt NA NA NA NA Thyroid 1.4E-02 NA 1.7E-03 1.6E-02

Iron NA NA NA NA Gastrointestinal 1.8E-02 NA 2.2E-03 2.1E-02

Manganese NA NA NA NA CNS 7.2E-04 NA 8.4E-05 8.0E-04

Vanadium NA NA NA NA Hair Cystine 6.5E-03 NA 2.9E-02 3.6E-02

Chemical Total 5.5E-06 NA 3.8E-06 9.3E-06 1.3E-01 NA 7.5E-02 2.1E-01

Exposure Point Total 9.3E-06 2.1E-01

Exposure Medium Total 9.3E-06 2.1E-01

Medium Total 9.3E-06 2.1E-01

Ash Air Emissions from Ash Chromium NA 4.5E-09 NA 4.5E-09 Respiratory NA 4.2E-06 NA 4.2E-06

Chemical Total NA 4.5E-09 NA 4.5E-09 NA 4.2E-06 NA 4.2E-06

Exposure Point Total 4.5E-09 4.2E-06

Exposure Medium Total 9.3E-06 2.1E-01

Medium Total 9.3E-06 2.1E-01

Sediment Sediment Sediment Benzo(a)pyrene 5.7E-08 NA 5.8E-07 6.4E-07 NA NA NA NA NA

Dibenz(a,h)anthracene 1.5E-08 NA 5.8E-08 7.4E-08 NA NA NA NA NA

Arsenic 2.0E-07 NA 4.8E-07 6.8E-07 Skin, Vascular 3.5E-03 NA 3.1E-03 6.6E-03

Chromium 1.5E-07 NA 4.7E-06 4.8E-06 NOE 7.8E-04 NA 9.1E-03 9.9E-03

Cobalt NA NA NA NA Thyroid 9.0E-03 NA 2.6E-03 1.2E-02

Chemical Total 4.3E-07 NA 5.8E-06 6.2E-06 1.3E-02 NA 1.5E-02 2.8E-02

Exposure Point Total 6.2E-06 2.8E-02

Exposure Medium Total 6.2E-06 2.8E-02

Medium Total 6.2E-06 2.8E-02

Receptor Total Total Receptor Risks 7.2E-05 Receptor HI Total  3.4E-01

Receptor Total Total Receptor Risks (Ash) 1.6E-05 Receptor HI Total (Ash) 2.4E-01

Receptor Total Total Receptor Risks (Soil) 6.3E-05 Receptor HI Total (Soil) 1.4E-01
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.2.RME

Total Vascular HI Across Media =   2E-01

CNS - Central Nervous System Total Skin HI Across Media =   2E-01

Total development HI Across Media =   1E-03

Total CNS HI Across Media =   7E-03

Total NOE HI Across Media =   3E-02

Total Thyroid HI Across Media =   4E-02

Total Gastrointestinal HI Across Media =   3E-02

Total Hair Cystine HI Across Media =   5E-02

Total Liver HI Across Media =   2E-03

Total Kidney HI Across Media =   4E-03

Total Blood Pressure HI Across Media =   1E-02

Total Respiratory HI Across Media =   7E-05

Total Whole Body HI Across Media =   2E-03

Total Blood HI Across Media =   1E-02

Total Nasal HI Across Media =   7E-05
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Scenario Timeframe:  Future
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Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil* Soil* Soil*
Benzo(a)anthracene NA NA NA NA NA NA NA NA NA

Benzo(a)pyrene NA NA NA NA NA NA NA NA NA

Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA

Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA

Chrysene NA NA NA NA NA NA NA NA NA

Dibenz(a,h)anthracene NA NA NA NA NA NA NA NA NA

Dibenzofuran NA NA NA NA Whole Body 9.6E-04 NA 3.8E-04 1.3E-03

Fluoranthene NA NA NA NA Kidney, Liver, Blood 1.1E-03 NA 5.6E-04 1.6E-03

Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA

Naphthalene NA NA NA NA Whole Body 2.1E-05 NA 1.1E-05 3.2E-05

Pyrene NA NA NA NA Kidney 1.2E-03 NA 6.0E-04 1.8E-03

4,4'-DDD NA NA NA NA NA NA NA NA NA

Dieldrin NA NA NA NA Liver 1.4E-04 NA 5.8E-05 2.0E-04

Heptachlor epoxide NA NA NA NA Liver 2.1E-03 NA 8.3E-04 2.9E-03

2,3,7,8-TCDD TEQ NA NA NA NA Development 3.5E-03 NA 4.2E-04 3.9E-03

Nitroglycerin NA NA NA NA Blood Pressure 2.6E-02 NA 1.0E-02 3.6E-02

Arsenic NA NA NA NA Skin, Vascular 4.7E-02 NA 5.7E-03 5.3E-02

Chromium NA NA NA NA NOE 7.9E-03 NA 1.3E-02 2.0E-02

Cobalt NA NA NA NA Thyroid 4.0E-02 NA 1.6E-03 4.2E-02

Iron NA NA NA NA Gastrointestinal 4.2E-02 NA 1.7E-03 4.4E-02

Lead NA NA NA NA NA NA NA NA NA

Manganese NA NA NA NA CNS 1.9E-03 NA 7.5E-05 1.9E-03

Mercury NA NA NA NA Immune 9.4E-03 NA 5.4E-03 1.5E-02

Vanadium NA NA NA NA Hair Cystine 1.1E-02 NA 1.7E-02 2.8E-02

Chemical Total NA NA NA NA 1.9E-01 NA 5.7E-02 2.5E-01

Exposure Point Total NA 2.5E-01

Exposure Medium Total NA 2.5E-01

Medium Total NA 2.5E-01

TABLE 9.3.RME
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NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.3.RME

Soil* Air Emissions from Soil* Naphthalene NA NA NA NA Nasal, Respiratory NA 3.1E-02 NA 3.1E-02

Chromium NA NA NA NA Respiratory NA 1.1E-04 NA 1.1E-04

Chemical Total NA NA NA NA NA 3.1E-02 NA 3.1E-02

Exposure Point Total NA 3.1E-02

Exposure Medium Total NA 2.8E-01

Medium Total NA 2.8E-01

Ash Ash Ash Aluminum NA NA NA NA CNS 1.3E-02 NA 5.4E-04 1.4E-02

Arsenic NA NA NA NA Skin, Vascular 4.3E-01 NA 5.2E-02 4.8E-01

Chromium NA NA NA NA NOE 1.1E-02 NA 1.8E-02 2.9E-02

Cobalt NA NA NA NA Thyroid 7.1E-02 NA 2.8E-03 7.4E-02

Iron NA NA NA NA Gastrointestinal 9.1E-02 NA 3.6E-03 9.4E-02

Manganese NA NA NA NA CNS 3.5E-03 NA 1.4E-04 3.7E-03

Vanadium NA NA NA NA Hair Cystine 3.2E-02 NA 4.9E-02 8.0E-02

Chemical Total NA NA NA NA 6.5E-01 NA 1.3E-01 7.8E-01

Exposure Point Total NA 7.8E-01

Exposure Medium Total NA 7.8E-01

Medium Total NA 7.8E-01

Ash Air Emissions from Ash Chromium NA NA NA NA Respiratory NA 1.7E-04 NA 1.7E-04

Chemical Total NA NA NA NA NA 1.7E-04 NA 1.7E-04

Exposure Point Total NA 1.7E-04

Exposure Medium Total NA 7.8E-01

Medium Total NA 7.8E-01
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REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.3.RME

Sediment Sediment Sediment Benzo(a)pyrene NA NA NA NA NA NA NA NA NA

Dibenz(a,h)anthracene NA NA NA NA NA NA NA NA NA

Arsenic NA NA NA NA Skin, Vascular 2.6E-03 NA 2.6E-03 5.2E-03

Chromium NA NA NA NA NOE 5.7E-04 NA 7.7E-03 8.3E-03

Cobalt NA NA NA NA Thyroid 6.6E-03 NA 2.2E-03 8.8E-03

Chemical Total NA NA NA NA 9.7E-03 NA 1.3E-02 2.2E-02

Exposure Point Total NA 2.2E-02

Exposure Medium Total NA 2.2E-02

Medium Total NA 2.2E-02

Groundwater Groundwater Shallow Groundwater- Tap Water Naphthalene NA NA NA NA Whole Body 2.3E-03 NA 1.8E-03 4.1E-03

Heptachlor NA NA NA NA Liver 1.2E-03 NA 5.5E-04 1.7E-03

Arsenic NA NA NA NA Skin, Vascular 1.2E+00 NA 5.2E-02 1.2E+00

Cobalt NA NA NA NA Thyroid 4.2E+00 NA 2.2E-02 4.2E+00

Iron NA NA NA NA Gastrointestinal 8.3E-01 NA 8.7E-03 8.4E-01

Manganese NA NA NA NA CNS 1.7E-01 NA 8.9E-04 1.7E-01

Chemical Total NA NA NA NA 6.4E+00 NA 8.6E-02 6.5E+00

Exposure Point Total NA 6.5E+00

Exposure Medium Total NA 6.5E+00

Medium Total NA 6.5E+00

Groundwater Air Shallow Groundwater-Water Vapors at Naphthalene NA NA NA NA Nasal, Respiratory NA 1.8E-02 NA 1.8E-02

Showerhead

Chemical Total NA NA NA NA NA 1.8E-02 NA 1.8E-02

Exposure Point Total NA 1.8E-02

Exposure Medium Total NA 1.8E-02

Medium Total NA 6.5E+00

Receptor Total Total Receptor Risks NA Receptor HI Total  7.6E+00

Receptor Total Total Receptor Risks (Ash) NA Receptor HI Total (Ash) 7.3E+00

Receptor Total Total Receptor Risks (Soil) NA Receptor HI Total (Soil) 6.8E+00
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NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.3.RME

Total Vascular HI Across Media =   2E+00

CNS - Central Nervous System Total Skin HI Across Media =   2E+00

Total Development HI Across Media =   4E-03

Total CNS HI Across Media =   2E-01

Total NOE HI Across Media =   6E-02

Total Thyroid HI Across Media =   4E+00

Total Gastrointestinal HI Across Media =   1E+00

Total Hair Cystine HI Across Media =   1E-01

Total Liver HI Across Media =   6E-03

Total Kidney HI Across Media =   3E-03

Total Blood Pressure HI Across Media =   4E-02

Total Respiratory HI Across Media =   5E-02

Total Whole Body HI Across Media =   6E-03

Total Blood HI Across Media =   4E-02

Total Nasal HI Across Media =   5E-02
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Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil* Soil* Soil*
Benzo(a)anthracene NA NA NA NA NA NA NA NA NA

Benzo(a)pyrene NA NA NA NA NA NA NA NA NA

Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA

Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA

Chrysene NA NA NA NA NA NA NA NA NA

Dibenz(a,h)anthracene NA NA NA NA NA NA NA NA NA

Dibenzofuran NA NA NA NA Whole Body 9.0E-03 NA 2.5E-03 1.2E-02

Fluoranthene NA NA NA NA Kidney, Liver, Blood 1.0E-02 NA 3.7E-03 1.4E-02

Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA

Naphthalene NA NA NA NA Whole Body 2.0E-04 NA 7.1E-05 2.7E-04

Pyrene NA NA NA NA Kidney 1.1E-02 NA 3.9E-03 1.5E-02

4,4'-DDD NA NA NA NA NA NA NA NA NA

Dieldrin NA NA NA NA Liver 1.3E-03 NA 3.8E-04 1.7E-03

Heptachlor epoxide NA NA NA NA Liver 1.9E-02 NA 5.4E-03 2.5E-02

2,3,7,8-TCDD TEQ NA NA NA NA Development 3.3E-02 NA 2.8E-03 3.6E-02

Nitroglycerin NA NA NA NA Blood Pressure 2.4E-01 NA 6.8E-02 3.1E-01

Arsenic NA NA NA NA Skin, Vascular 4.4E-01 NA 3.7E-02 4.8E-01

Chromium NA NA NA NA NOE 7.3E-02 NA 8.2E-02 1.6E-01

Cobalt NA NA NA NA Thyroid 3.8E-01 NA 1.1E-02 3.9E-01

Iron NA NA NA NA Gastrointestinal 3.9E-01 NA 1.1E-02 4.1E-01

Lead NA NA NA NA NA NA NA NA NA

Manganese NA NA NA NA CNS 1.7E-02 NA 4.9E-04 1.8E-02

Mercury NA NA NA NA Immune 8.8E-02 NA 3.5E-02 1.2E-01

Vanadium NA NA NA NA Hair Cystine 1.0E-01 NA 1.1E-01 2.1E-01

Chemical Total NA NA NA NA 1.8E+00 NA 3.7E-01 2.2E+00

Exposure Point Total NA 2.2E+00

Exposure Medium Total NA 2.2E+00

Medium Total NA 2.2E+00

TABLE 9.4.RME
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Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.4.RME

Soil* Air Emissions from Soil* Naphthalene NA NA NA NA Nasal, Respiratory NA 3.1E-02 NA 3.1E-02

Chromium NA NA NA NA Respiratory NA 1.1E-04 NA 1.1E-04

Chemical Total NA NA NA NA NA 3.1E-02 NA 3.1E-02

Exposure Point Total NA 3.1E-02

Exposure Medium Total NA 2.2E+00

Medium Total NA 2.2E+00

Ash Ash Ash Aluminum NA NA NA NA CNS 1.3E-01 NA 3.5E-03 1.3E-01

Arsenic NA NA NA NA Skin, Vascular 4.0E+00 NA 3.4E-01 4.4E+00

Chromium NA NA NA NA NOE 1.0E-01 NA 1.2E-01 2.2E-01

Cobalt NA NA NA NA Thyroid 6.6E-01 NA 1.8E-02 6.8E-01

Iron NA NA NA NA Gastrointestinal 8.5E-01 NA 2.4E-02 8.7E-01

Manganese NA NA NA NA CNS 3.3E-02 NA 9.2E-04 3.4E-02

Vanadium NA NA NA NA Hair Cystine 3.0E-01 NA 3.2E-01 6.1E-01

Chemical Total NA NA NA NA 6.1E+00 NA 8.2E-01 6.9E+00

Exposure Point Total NA 6.9E+00

Exposure Medium Total NA 6.9E+00

Medium Total NA 6.9E+00

Ash Air Emissions from Ash Chromium NA NA NA NA Respiratory NA 1.7E-04 NA 1.7E-04

Chemical Total NA NA NA NA NA 1.7E-04 NA 1.7E-04

Exposure Point Total NA 1.7E-04

Exposure Medium Total NA 6.9E+00

Medium Total NA 6.9E+00
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Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.4.RME

Sediment Sediment Sediment Benzo(a)pyrene NA NA NA NA NA NA NA NA NA

Dibenz(a,h)anthracene NA NA NA NA NA NA NA NA NA

Arsenic NA NA NA NA Skin, Vascular 2.4E-02 NA 6.0E-03 3.0E-02

Chromium NA NA NA NA NOE 5.3E-03 NA 1.8E-02 2.3E-02

Cobalt NA NA NA NA Thyroid 6.1E-02 NA 5.1E-03 6.6E-02

Chemical Total NA NA NA NA 9.0E-02 NA 2.9E-02 1.2E-01

Exposure Point Total NA 1.2E-01

Exposure Medium Total NA 1.2E-01

Medium Total NA 1.2E-01

Groundwater Groundwater Shallow Groundwater- Tap Water Naphthalene NA NA NA NA Whole Body 5.4E-03 NA 3.7E-03 9.1E-03

Heptachlor NA NA NA NA Liver 2.7E-03 NA 1.2E-03 3.9E-03

Arsenic NA NA NA NA Skin, Vascular 2.7E+00 NA 1.5E-01 2.9E+00

Cobalt NA NA NA NA Thyroid 9.8E+00 NA 6.5E-02 9.9E+00

Iron NA NA NA NA Gastrointestinal 1.9E+00 NA 2.6E-02 2.0E+00

Manganese NA NA NA NA CNS 4.0E-01 NA 2.6E-03 4.0E-01

Chemical Total NA NA NA NA 1.5E+01 NA 2.5E-01 1.5E+01

Exposure Point Total NA 1.5E+01

Exposure Medium Total NA 1.5E+01

Medium Total NA 1.5E+01

Groundwater Air Shallow Groundwater-Water Vapors at Naphthalene NA NA NA NA Nasal, Respiratory NA 4.6E-02 NA 4.6E-02

Showerhead

Chemical Total NA NA NA NA NA 4.6E-02 NA 4.6E-02

Exposure Point Total NA 4.6E-02

Exposure Medium Total NA 1.5E+01

Medium Total NA 1.5E+01

Receptor Total Total Receptor Risks NA Receptor HI Total  2.4E+01

Receptor Total Total Receptor Risks (Ash) NA Receptor HI Total (Ash) 2.2E+01

Receptor Total Total Receptor Risks (Soil) NA Receptor HI Total (Soil) 1.8E+01
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.4.RME

Total Vascular HI Across Media =   8E+00

CNS - Central Nervous System Total Skin HI Across Media =   8E+00

Total Development HI Across Media =   4E-02

Total CNS HI Across Media =   6E-01

Total NOE HI Across Media =   4E-01

Total Thyroid HI Across Media =   1E+01

Total Gastrointestinal HI Across Media =   3E+00

Total Hair Cystine HI Across Media =   8E-01

Total Liver HI Across Media =   4E-02

Total Kidney HI Across Media =   3E-02

Total Blood Pressure HI Across Media =   3E-01

Total Respiratory HI Across Media =   8E-02

Total Whole Body HI Across Media =   2E-02

Total Blood HI Across Media =   3E-01

Total Nasal HI Across Media =   8E-02
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil* Soil* Soil*
Benzo(a)anthracene 7.6E-05 NA 2.9E-05 1.0E-04 NA NA NA NA NA

Benzo(a)pyrene 8.0E-04 NA 3.1E-04 1.1E-03 NA NA NA NA NA

Benzo(b)fluoranthene 8.0E-05 NA 3.1E-05 1.1E-04 NA NA NA NA NA

Benzo(k)fluoranthene 6.7E-06 NA 2.6E-06 9.3E-06 NA NA NA NA NA

Chrysene 8.0E-07 NA 3.1E-07 1.1E-06 NA NA NA NA NA

Dibenz(a,h)anthracene 1.9E-04 NA 7.5E-05 2.7E-04 NA NA NA NA NA

Dibenzofuran NA NA NA NA Whole Body NA NA NA NA

Fluoranthene NA NA NA NA Kidney, Liver, Blood NA NA NA NA

Indeno(1,2,3-cd)pyrene 5.4E-05 NA 2.1E-05 7.4E-05 NA NA NA NA NA

Naphthalene NA NA NA NA Whole Body NA NA NA NA

Pyrene NA NA NA NA Kidney NA NA NA NA

4,4'-DDD 2.7E-06 NA 1.2E-06 4.0E-06 NA NA NA NA NA

Dieldrin 1.3E-07 NA 4.2E-08 1.7E-07 Liver NA NA NA NA

Heptachlor epoxide 2.8E-07 NA 8.8E-08 3.7E-07 Liver NA NA NA NA

2,3,7,8-TCDD TEQ 5.2E-07 NA 5.0E-08 5.7E-07 Development NA NA NA NA

Nitroglycerin NA NA NA NA Blood Pressure NA NA NA NA

Arsenic 2.4E-05 NA 2.3E-06 2.7E-05 Skin, Vascular NA NA NA NA

Chromium 5.8E-05 NA 6.8E-05 1.3E-04 NOE NA NA NA NA

Cobalt NA NA NA NA Thyroid NA NA NA NA

Iron NA NA NA NA Gastrointestinal NA NA NA NA

Lead NA NA NA NA NA NA NA NA NA

Manganese NA NA NA NA CNS NA NA NA NA

Mercury NA NA NA NA Immune NA NA NA NA

Vanadium NA NA NA NA Hair Cystine NA NA NA NA

Chemical Total 1.3E-03 NA 5.4E-04 1.8E-03 NA NA NA NA

Exposure Point Total 1.8E-03 NA

Exposure Medium Total 1.8E-03 NA

Medium Total 1.8E-03 NA

TABLE 9.5.RME
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NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.5.RME

Soil* Air Emissions from Soil* Naphthalene NA 1.3E-06 NA 1.3E-06 Nasal, Respiratory NA NA NA NA

Chromium NA 1.0E-06 NA 1.0E-06 Respiratory NA NA NA NA

Chemical Total NA 2.4E-06 NA 2.4E-06 NA NA NA NA

Exposure Point Total 2.4E-06 NA

Exposure Medium Total 1.8E-03 NA

Medium Total 1.8E-03 NA

Ash Ash Ash Aluminum NA NA NA NA CNS NA NA NA NA

Arsenic 2.2E-04 NA 2.1E-05 2.4E-04 Skin, Vascular NA NA NA NA

Chromium 8.1E-05 NA 9.5E-05 1.8E-04 NOE NA NA NA NA

Cobalt NA NA NA NA Thyroid NA NA NA NA

Iron NA NA NA NA Gastrointestinal NA NA NA NA

Manganese NA NA NA NA CNS NA NA NA NA

Vanadium NA NA NA NA Hair Cystine NA NA NA NA

Chemical Total 3.0E-04 NA 1.2E-04 4.2E-04 NA NA NA NA

Exposure Point Total 4.2E-04 NA

Exposure Medium Total 4.2E-04 NA

Ash Air Emissions from Ash Chromium NA 1.5E-06 NA 1.5E-06 Respiratory NA NA NA NA

Chemical Total NA 1.5E-06 NA 1.5E-06 NA NA NA NA

Exposure Point Total 1.5E-06 NA

Exposure Medium Total 1.5E-06 NA

Medium Total 4.2E-04 NA
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.5.RME

Sediment Sediment Sediment Benzo(a)pyrene 3.7E-07 NA 7.8E-07 1.2E-06 NA NA NA NA NA

Dibenz(a,h)anthracene 9.9E-08 NA 2.1E-07 3.1E-07 NA NA NA NA NA

Arsenic 1.3E-06 NA 6.4E-07 2.0E-06 Skin, Vascular NA NA NA NA

Chromium 9.7E-07 NA 6.3E-06 7.2E-06 NOE NA NA NA NA

Cobalt NA NA NA NA Thyroid NA NA NA NA

Chemical Total 2.8E-06 NA 7.9E-06 1.1E-05 NA NA NA NA

Exposure Point Total 1.1E-05 NA

Exposure Medium Total 1.1E-05 NA

Medium Total 1.1E-05 NA

Groundwater Groundwater Shallow Groundwater- Tap Water Naphthalene NA NA NA NA Whole Body NA NA NA NA

Heptachlor 1.4E-06 NA 6.6E-07 2.1E-06 Liver NA NA NA NA

Arsenic 2.9E-04 NA 1.4E-05 3.0E-04 Skin, Vascular NA NA NA NA

Cobalt NA NA NA NA Thyroid NA NA NA NA

Iron NA NA NA NA Gastrointestinal NA NA NA NA

Manganese NA NA NA NA CNS NA NA NA NA

Chemical Total 2.9E-04 NA 1.5E-05 3.0E-04 NA NA NA NA

Exposure Point Total 3.0E-04 NA

Exposure Medium Total 3.0E-04 NA

Medium Total 3.0E-04 NA

Groundwater Air Shallow Groundwater-Water Vapors at Naphthalene NA 1.0E-06 NA 1.0E-06 Nasal, Respiratory NA NA NA NA

Showerhead

Chemical Total NA 1.0E-06 NA 1.0E-06 NA NA NA NA

Exposure Point Total 1.0E-06 NA

Exposure Medium Total 3.0E-04 NA

Medium Total 3.0E-04 NA

Receptor Total Total Receptor Risks 2.6E-03 Receptor HI Total  NA

Receptor Total Total Receptor Risks (Ash) 7.3E-04 Receptor HI Total (Ash) NA

Receptor Total Total Receptor Risks (Soil) 2.2E-03 Receptor HI Total (Soil) NA
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil* Soil* Soil*
Benzo(a)anthracene 3.8E-07 NA 1.0E-07 4.8E-07 NA NA NA NA NA

Benzo(a)pyrene 4.0E-06 NA 1.1E-06 5.1E-06 NA NA NA NA NA

Benzo(b)fluoranthene 4.0E-07 NA 1.1E-07 5.1E-07 NA NA NA NA NA

Benzo(k)fluoranthene 3.4E-08 NA 9.0E-09 4.3E-08 NA NA NA NA NA

Chrysene 4.0E-09 NA 1.1E-09 5.1E-09 NA NA NA NA NA

Dibenz(a,h)anthracene 9.7E-07 NA 2.6E-07 1.2E-06 NA NA NA NA NA

Dibenzofuran NA NA NA NA Whole Body 1.7E-03 NA 3.4E-04 2.0E-03

Fluoranthene NA NA NA NA Kidney, Liver, Blood 1.9E-04 NA 5.0E-05 2.4E-04

Indeno(1,2,3-cd)pyrene 2.7E-07 NA 7.2E-08 3.4E-07 NA NA NA NA NA

Naphthalene NA NA NA NA Whole Body 3.6E-05 NA 9.6E-06 4.5E-05

Pyrene NA NA NA NA Kidney 2.0E-04 NA 5.3E-05 2.5E-04

4,4'-DDD 5.9E-08 NA 1.7E-08 7.6E-08 NA NA NA NA NA

Dieldrin 2.8E-09 NA 5.8E-10 3.4E-09 Liver 2.5E-04 NA 5.1E-05 3.0E-04

Heptachlor epoxide 6.0E-09 NA 1.2E-09 7.2E-09 Liver 3.5E-03 NA 7.3E-04 4.3E-03

2,3,7,8-TCDD TEQ 1.1E-08 NA 6.9E-10 1.2E-08 Development 6.0E-03 NA 3.7E-04 6.4E-03

Nitroglycerin NA NA NA NA Blood Pressure 4.5E-02 NA 9.2E-03 5.4E-02

Arsenic 5.2E-07 NA 3.2E-08 5.5E-07 Skin, Vascular 8.1E-02 NA 5.0E-03 8.6E-02

Chromium 2.9E-07 NA 2.4E-07 5.3E-07 NOE 2.0E-03 NA 1.7E-03 3.7E-03

Cobalt NA NA NA NA Thyroid 6.9E-03 NA 1.4E-03 8.3E-03

Iron NA NA NA NA Gastrointestinal 7.2E-02 NA 1.5E-03 7.4E-02

Lead NA NA NA NA NA NA NA NA NA

Manganese NA NA NA NA CNS 3.2E-03 NA 6.6E-05 3.3E-03

Mercury NA NA NA NA Immune 1.6E-03 NA 4.8E-04 2.1E-03

Vanadium NA NA NA NA Hair Cystine 1.3E-02 NA 1.1E-02 2.4E-02

Chemical Total 7.0E-06 NA 1.9E-06 8.9E-06 2.4E-01 NA 3.2E-02 2.7E-01

Exposure Point Total 8.9E-06 2.7E-01

Exposure Medium Total 8.9E-06 2.7E-01

Medium Total 8.9E-06 2.7E-01

TABLE 9.6.RME
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Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.6.RME

Soil* Air Emissions from Soil* Naphthalene NA 5.3E-09 NA 5.3E-09 Nasal, Respiratory NA 3.6E-03 NA 3.6E-03

Chromium NA 1.6E-09 NA 1.6E-09 Respiratory NA 1.4E-05 NA 1.4E-05

Chemical Total NA 6.9E-09 NA 6.9E-09 NA 3.6E-03 NA 3.6E-03

Exposure Point Total 6.9E-09 3.6E-03

Exposure Medium Total 8.9E-06 2.7E-01

Medium Total 8.9E-06 2.7E-01

Ash Ash Ash Aluminum NA NA NA NA CNS 2.3E-02 NA 4.8E-04 2.4E-02

Arsenic 4.8E-06 NA 2.9E-07 5.1E-06 Skin, Vascular 7.4E-01 NA 4.6E-02 7.9E-01

Chromium 4.0E-07 NA 3.3E-07 7.4E-07 NOE 2.8E-03 NA 2.3E-03 5.2E-03

Cobalt NA NA NA NA Thyroid 1.2E-02 NA 2.5E-03 1.5E-02

Iron NA NA NA NA Gastrointestinal 1.6E-01 NA 3.2E-03 1.6E-01

Manganese NA NA NA NA CNS 6.0E-03 NA 1.2E-04 6.2E-03

Vanadium NA NA NA NA Hair Cystine 3.9E-02 NA 3.1E-02 7.0E-02

Chemical Total 5.2E-06 NA 6.3E-07 5.8E-06 9.8E-01 NA 8.5E-02 1.1E+00

Exposure Point Total 5.8E-06 1.1E+00

Exposure Medium Total 5.8E-06 1.1E+00

Medium Total 5.8E-06 1.1E+00

Ash Air Emissions from Ash Chromium NA 2.4E-09 NA 2.4E-09 Respiratory NA 2.0E-05 NA 2.0E-05

Chemical Total NA 2.4E-09 NA 2.4E-09 NA 2.0E-05 NA 2.0E-05

Exposure Point Total 2.4E-09 2.0E-05

Exposure Medium Total 5.8E-06 1.1E+00

Medium Total 5.8E-06 1.1E+00
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Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.6.RME

Sediment Sediment Sediment Benzo(a)pyrene 4.3E-09 NA 4.6E-09 8.9E-09 NA NA NA NA NA

Dibenz(a,h)anthracene 1.1E-09 NA 1.2E-09 2.4E-09 NA NA NA NA NA

Arsenic 1.5E-08 NA 1.6E-08 3.2E-08 Skin, Vascular 2.4E-03 NA 2.5E-03 4.9E-03

Chromium 1.1E-08 NA 4.8E-07 4.9E-07 NOE 5.2E-04 NA 2.2E-02 2.3E-02

Cobalt NA NA NA NA Thyroid 6.1E-03 NA 6.5E-03 1.3E-02

Chemical Total 3.2E-08 NA 5.0E-07 5.3E-07 8.9E-03 NA 3.1E-02 4.0E-02

Exposure Point Total 5.3E-07 4.0E-02

Exposure Medium Total 5.3E-07 4.0E-02

Medium Total 5.3E-07 4.0E-02

Groundwater Groundwater Shallow Groundwater- Tap Water Naphthalene NA NA NA NA Whole Body NA NA 8.9E-04 8.9E-04

Heptachlor NA NA 7.4E-09 7.4E-09 Liver NA NA 2.3E-04 2.3E-04

Arsenic NA NA 5.3E-07 5.3E-07 Skin, Vascular NA NA 8.2E-02 8.2E-02

Cobalt NA NA NA NA Thyroid NA NA 3.4E-02 3.4E-02

Iron NA NA NA NA Gastrointestinal NA NA 1.4E-02 1.4E-02

Manganese NA NA NA NA CNS NA NA 1.4E-03 1.4E-03

Chemical Total NA NA 5.3E-07 5.3E-07 NA NA 1.3E-01 1.3E-01

Exposure Point Total 5.3E-07 1.3E-01

Exposure Medium Total 5.3E-07 1.3E-01

Medium Total 5.3E-07 1.3E-01

Groundwater Air Shallow Groundwater-Water Vapors at Naphthalene NA 5.5E-10 NA 5.5E-10 Nasal, Respiratory NA 3.7E-04 NA 3.7E-04

Showerhead

Chemical Total NA 5.5E-10 NA 5.5E-10 NA 3.7E-04 NA 3.7E-04

Exposure Point Total 5.5E-10 3.7E-04

Exposure Medium Total 5.3E-07 1.3E-01

Medium Total 5.3E-07 1.3E-01

Receptor Total Total Receptor Risks 1.6E-05 Receptor HI Total  1.5E+00

Receptor Total Total Receptor Risks (Ash) 6.9E-06 Receptor HI Total (Ash) 1.2E+00

Receptor Total Total Receptor Risks (Soil) 1.0E-05 Receptor HI Total (Soil) 4.5E-01
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Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.6.RME

Total Vascular HI Across Media =   1E+00

CNS - Central Nervous System Total Skin HI Across Media =   1E+00

Total Development HI Across Media =   6E-03

Total CNS HI Across Media =   3E-02

Total NOE HI Across Media =   3E-02

Total Thyroid HI Across Media =   7E-02

Total Gastrointestinal HI Across Media =   2E-01

Total Hair Cystine HI Across Media =   9E-02

Total Liver HI Across Media =   5E-03

Total Kidney HI Across Media =   5E-04

Total Blood Pressure HI Across Media =   5E-02

Total Respiratory HI Across Media =   4E-03

Total Whole Body HI Across Media =   3E-03

Total Blood HI Across Media =   5E-02

Total Nasal HI Across Media =   4E-03
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil* Soil* Soil*
Benzo(a)anthracene 3.9E-06 NA 3.4E-06 7.3E-06 NA NA NA NA NA

Benzo(a)pyrene 4.2E-05 NA 3.6E-05 7.8E-05 NA NA NA NA NA

Benzo(b)fluoranthene 4.2E-06 NA 3.6E-06 7.8E-06 NA NA NA NA NA

Benzo(k)fluoranthene 3.5E-07 NA 3.0E-07 6.5E-07 NA NA NA NA NA

Chrysene 4.2E-08 NA 3.6E-08 7.7E-08 NA NA NA NA NA

Dibenz(a,h)anthracene 1.0E-05 NA 8.7E-06 1.9E-05 NA NA NA NA NA

Dibenzofuran NA NA NA NA Whole Body 6.9E-04 NA 4.5E-04 1.1E-03

Fluoranthene NA NA NA NA Kidney, Liver, Blood 7.7E-04 NA 6.6E-04 1.4E-03

Indeno(1,2,3-cd)pyrene 2.8E-06 NA 2.4E-06 5.2E-06 NA NA NA NA NA

Naphthalene NA NA NA NA Whole Body 1.5E-05 NA 1.3E-05 2.8E-05

Pyrene NA NA NA NA Kidney 8.3E-04 NA 7.1E-04 1.5E-03

4,4'-DDD 6.1E-07 NA 5.7E-07 1.2E-06 NA NA NA NA NA

Dieldrin 2.9E-08 NA 1.9E-08 4.9E-08 Liver 1.0E-04 NA 6.8E-05 1.7E-04

Heptachlor epoxide 6.2E-08 NA 4.1E-08 1.0E-07 Liver 1.5E-03 NA 9.8E-04 2.5E-03

2,3,7,8-TCDD TEQ 1.2E-07 NA 2.3E-08 1.4E-07 Development 2.5E-03 NA 5.0E-04 3.0E-03

Nitroglycerin NA NA NA NA Blood Pressure 1.9E-02 NA 1.2E-02 3.1E-02

Arsenic 5.4E-06 NA 1.1E-06 6.5E-06 Skin, Vascular 3.4E-02 NA 6.7E-03 4.0E-02

Chromium 3.0E-06 NA 8.0E-06 1.1E-05 NOE 5.6E-03 NA 1.5E-02 2.0E-02

Cobalt NA NA NA NA Thyroid 2.9E-02 NA 1.9E-03 3.1E-02

Iron NA NA NA NA Gastrointestinal 3.0E-02 NA 2.0E-03 3.2E-02

Lead NA NA NA NA NA NA NA NA NA

Manganese NA NA NA NA CNS 1.3E-03 NA 8.8E-05 1.4E-03

Mercury NA NA NA NA Immune 6.7E-03 NA 6.3E-03 1.3E-02

Vanadium NA NA NA NA Hair Cystine 7.8E-03 NA 2.0E-02 2.8E-02

Chemical Total 7.3E-05 NA 6.4E-05 1.4E-04 1.4E-01 NA 6.7E-02 2.1E-01

Exposure Point Total 1.4E-04 2.1E-01

Exposure Medium Total 1.4E-04 2.1E-01

Medium Total 1.4E-04 2.1E-01

TABLE 9.7.RME
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Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.7.RME

Soil* Air Emissions from Soil* Naphthalene NA 2.6E-07 NA 2.6E-07 Nasal, Respiratory NA 7.3E-03 NA 7.3E-03

Chromium NA 8.1E-08 NA 8.1E-08 Respiratory NA 2.7E-05 NA 2.7E-05

Chemical Total NA 3.5E-07 NA 3.5E-07 NA 7.3E-03 NA 7.3E-03

Exposure Point Total 3.5E-07 7.3E-03

Exposure Medium Total 1.4E-04 2.1E-01

Medium Total 1.4E-04 2.1E-01

Ash Ash Ash Aluminum NA NA NA NA CNS 9.6E-03 NA 6.4E-04 1.0E-02

Arsenic 5.0E-05 NA 9.8E-06 5.9E-05 Skin, Vascular 3.1E-01 NA 6.1E-02 3.7E-01

Chromium 4.2E-06 NA 1.1E-05 1.5E-05 NOE 7.9E-03 NA 2.1E-02 2.9E-02

Cobalt NA NA NA NA Thyroid 5.1E-02 NA 3.3E-03 5.4E-02

Iron NA NA NA NA Gastrointestinal 6.5E-02 NA 4.3E-03 6.9E-02

Manganese NA NA NA NA CNS 2.5E-03 NA 1.7E-04 2.7E-03

Vanadium NA NA NA NA Hair Cystine 2.3E-02 NA 5.7E-02 8.0E-02

Chemical Total 5.4E-05 NA 2.1E-05 7.5E-05 4.7E-01 NA 1.5E-01 6.1E-01

Exposure Point Total 7.5E-05 6.1E-01

Exposure Medium Total 7.5E-05 6.1E-01

Medium Total 7.5E-05 6.1E-01

Ash Air Emissions from Ash Chromium NA 2.4E-09 NA 2.4E-09 Respiratory NA 2.0E-05 NA 2.0E-05

Chemical Total NA 2.4E-09 NA 2.4E-09 NA 2.0E-05 NA 2.0E-05

Exposure Point Total 2.4E-09 2.0E-05

Exposure Medium Total 7.5E-05 6.1E-01

Medium Total 7.5E-05 6.1E-01
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.7.RME

Sediment Sediment Sediment Benzo(a)pyrene 2.2E-08 NA 5.7E-08 8.0E-08 NA NA NA NA NA

Dibenz(a,h)anthracene 5.9E-09 NA 1.5E-08 2.1E-08 NA NA NA NA NA

Arsenic 7.9E-08 NA 4.7E-08 1.3E-07 Skin, Vascular 4.9E-04 NA 2.9E-04 7.9E-04

Chromium 5.8E-08 NA 4.6E-07 5.2E-07 NOE 1.1E-04 NA 8.6E-04 9.7E-04

Cobalt NA NA NA NA Thyroid 1.3E-03 NA 2.5E-04 1.5E-03

Chemical Total 1.7E-07 NA 5.8E-07 7.5E-07 1.9E-03 NA 1.4E-03 3.3E-03

Exposure Point Total 7.5E-07 3.3E-03

Exposure Medium Total 7.5E-07 3.3E-03

Medium Total 7.5E-07 3.3E-03

Receptor Total Total Receptor Risks 2.1E-04 Receptor HI Total  8.3E-01

Receptor Total Total Receptor Risks (Ash) 7.5E-05 Receptor HI Total (Ash) 6.2E-01

Receptor Total Total Receptor Risks (Soil) 1.4E-04 Receptor HI Total (Soil) 2.2E-01

Total Vascular HI Across Media =   4E-01

CNS - Central Nervous System Total Skin HI Across Media =   4E-01

Total Development HI Across Media =   3E-03

Total CNS HI Across Media =   1E-02

Total NOE HI Across Media =   5E-02

Total Thyroid HI Across Media =   9E-02

Total Gastrointestinal HI Across Media =   1E-01

Total Hair Cystine HI Across Media =   1E-01

Total Liver HI Across Media =   4E-03

Total Kidney HI Across Media =   3E-03

Total Blood Pressure HI Across Media =   3E-02

Total Respiratory HI Across Media =   7E-03

Total Whole Body HI Across Media =   1E-03

Total Blood HI Across Media =   3E-02

Total Nasal HI Across Media =   7E-03
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil* Soil* Soil*
Benzo(a)anthracene 7.9E-07 NA 4.1E-07 1.2E-06 NA NA NA NA NA

Benzo(a)pyrene 8.4E-06 NA 4.3E-06 1.3E-05 NA NA NA NA NA

Benzo(b)fluoranthene 8.4E-07 NA 4.3E-07 1.3E-06 NA NA NA NA NA

Benzo(k)fluoranthene 7.0E-08 NA 3.6E-08 1.1E-07 NA NA NA NA NA

Chrysene 8.3E-09 NA 4.3E-09 1.3E-08 NA NA NA NA NA

Dibenz(a,h)anthracene 2.0E-06 NA 1.0E-06 3.1E-06 NA NA NA NA NA

Dibenzofuran NA NA NA NA Whole Body 1.4E-04 NA 5.7E-05 2.0E-04

Fluoranthene NA NA NA NA Kidney, Liver, Blood 1.6E-04 NA 8.3E-05 2.4E-04

Indeno(1,2,3-cd)pyrene 5.6E-07 NA 2.9E-07 8.5E-07 NA NA NA NA NA

Naphthalene NA NA NA NA Whole Body 3.1E-06 NA 1.6E-06 4.7E-06

Pyrene NA NA NA NA Kidney 1.7E-04 NA 9.0E-05 2.6E-04

4,4'-DDD 1.2E-07 NA 6.9E-08 1.9E-07 NA NA NA NA NA

Dieldrin 5.9E-09 NA 2.3E-09 8.2E-09 Liver 2.1E-05 NA 8.6E-06 3.0E-05

Heptachlor epoxide 1.2E-08 NA 5.0E-09 1.7E-08 Liver 3.1E-04 NA 1.2E-04 4.3E-04

2,3,7,8-TCDD TEQ 2.3E-08 NA 2.8E-09 2.6E-08 Development 5.2E-04 NA 6.3E-05 5.9E-04

Nitroglycerin NA NA NA NA Blood Pressure 3.9E-03 NA 1.5E-03 5.4E-03

Arsenic 1.1E-06 NA 1.3E-07 1.2E-06 Skin, Vascular 7.0E-03 NA 8.4E-04 7.9E-03

Chromium 6.0E-07 NA 9.6E-07 1.6E-06 NOE 1.2E-03 NA 1.9E-03 3.0E-03

Cobalt NA NA NA NA Thyroid 6.0E-03 NA 2.4E-04 6.2E-03

Iron NA NA NA NA Gastrointestinal 6.3E-03 NA 2.5E-04 6.5E-03

Lead NA NA NA NA NA NA NA NA NA

Manganese NA NA NA NA CNS 2.8E-04 NA 1.1E-05 2.9E-04

Mercury NA NA NA NA Immune 1.4E-03 NA 8.0E-04 2.2E-03

Vanadium NA NA NA NA Hair Cystine 1.6E-03 NA 2.5E-03 4.1E-03

Chemical Total 1.4E-05 NA 7.7E-06 2.2E-05 2.9E-02 NA 8.5E-03 3.7E-02

Exposure Point Total 2.2E-05 3.7E-02

Exposure Medium Total 2.2E-05 3.7E-02

Medium Total 2.2E-05 3.7E-02

TABLE 9.8.RME
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.8.RME

Soil* Air Emissions from Soil* Naphthalene NA 2.6E-08 NA 2.6E-08 Nasal, Respiratory NA 7.6E-04 NA 7.6E-04

Chromium NA 8.1E-09 NA 8.1E-09 Respiratory NA 2.8E-06 NA 2.8E-06

Chemical Total NA 3.5E-08 NA 3.5E-08 NA 7.6E-04 NA 7.6E-04

Exposure Point Total 3.5E-08 7.6E-04

Exposure Medium Total 2.2E-05 3.8E-02

Medium Total 2.2E-05 3.8E-02

Ash Ash Ash Aluminum NA NA NA NA CNS 2.0E-03 NA 8.0E-05 2.1E-03

Arsenic 9.9E-06 NA 1.2E-06 1.1E-05 Skin, Vascular 6.4E-02 NA 7.7E-03 7.2E-02

Chromium 8.4E-07 NA 1.3E-06 2.2E-06 NOE 1.6E-03 NA 2.6E-03 4.2E-03

Cobalt NA NA NA NA Thyroid 1.1E-02 NA 4.2E-04 1.1E-02

Iron NA NA NA NA Gastrointestinal 1.3E-02 NA 5.4E-04 1.4E-02

Manganese NA NA NA NA CNS 5.2E-04 NA 2.1E-05 5.4E-04

Vanadium NA NA NA NA Hair Cystine 4.7E-03 NA 7.2E-03 1.2E-02

Chemical Total 1.1E-05 NA 2.5E-06 1.3E-05 9.7E-02 NA 1.9E-02 1.2E-01

Exposure Point Total 1.3E-05 1.2E-01

Exposure Medium Total 1.3E-05 1.2E-01

Medium Total 1.3E-05 1.2E-01

Ash Air Emissions from Ash Chromium NA 1.2E-08 NA 1.2E-08 Respiratory NA 4.2E-06 NA 4.2E-06

Chemical Total NA 1.2E-08 NA 1.2E-08 NA 4.2E-06 NA 4.2E-06

Exposure Point Total 1.2E-08 4.2E-06

Exposure Medium Total 1.3E-05 1.2E-01

Medium Total 1.3E-05 1.2E-01
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.8.RME

Sediment Sediment Sediment Benzo(a)pyrene 1.1E-07 NA 5.0E-07 6.1E-07 NA NA NA NA NA

Dibenz(a,h)anthracene 3.0E-08 NA 1.3E-07 1.6E-07 NA NA NA NA NA

Arsenic 4.0E-07 NA 4.1E-07 8.0E-07 Skin, Vascular 2.6E-03 NA 2.6E-03 5.2E-03

Chromium 2.9E-07 NA 4.0E-06 4.3E-06 NOE 5.7E-04 NA 7.7E-03 8.3E-03

Cobalt NA NA NA NA Thyroid 6.6E-03 NA 2.2E-03 8.8E-03

Chemical Total 8.3E-07 NA 5.0E-06 5.8E-06 9.7E-03 NA 1.3E-02 2.2E-02

Exposure Point Total 5.8E-06 2.2E-02

Exposure Medium Total 5.8E-06 2.2E-02

Medium Total 5.8E-06 2.2E-02

Receptor Total Total Receptor Risks 4.1E-05 Receptor HI Total  1.8E-01

Receptor Total Total Receptor Risks (Ash) 1.9E-05 Receptor HI Total (Ash) 1.4E-01

Receptor Total Total Receptor Risks (Soil) 2.8E-05 Receptor HI Total (Soil) 6.0E-02

Total Vascular HI Across Media =   8E-02

CNS - Central Nervous System Total Skin HI Across Media =   8E-02

Total development HI Across Media =   6E-04

Total CNS HI Across Media =   3E-03

Total NOE HI Across Media =   2E-02

Total Thyroid HI Across Media =   3E-02

Total Gastrointestinal HI Across Media =   2E-02

Total Hair Cystine HI Across Media =   2E-02

Total Liver HI Across Media =   7E-04

Total Kidney HI Across Media =   5E-04

Total Blood Pressure HI Across Media =   5E-03

Total Respiratory HI Across Media =   8E-04

Total Whole Body HI Across Media =   2E-04

Total Blood HI Across Media =   6E-03

Total Nasal HI Across Media =   8E-04
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil* Soil* Soil*
Benzo(a)anthracene 4.1E-07 NA 6.2E-07 1.0E-06 NA NA NA NA NA

Benzo(a)pyrene 4.3E-06 NA 6.5E-06 1.1E-05 NA NA NA NA NA

Benzo(b)fluoranthene 4.3E-07 NA 6.5E-07 1.1E-06 NA NA NA NA NA

Benzo(k)fluoranthene 3.6E-08 NA 5.5E-08 9.1E-08 NA NA NA NA NA

Chrysene 4.3E-09 NA 6.5E-09 1.1E-08 NA NA NA NA NA

Dibenz(a,h)anthracene 1.0E-06 NA 1.6E-06 2.6E-06 NA NA NA NA NA

Dibenzofuran NA NA NA NA Whole Body 2.0E-04 NA 2.3E-04 4.3E-04

Fluoranthene NA NA NA NA Kidney, Liver, Blood 2.2E-04 NA 3.4E-04 5.6E-04

Indeno(1,2,3-cd)pyrene 2.9E-07 NA 4.4E-07 7.3E-07 NA NA NA NA NA

Naphthalene NA NA NA NA Whole Body 4.3E-06 NA 6.5E-06 1.1E-05

Pyrene NA NA NA NA Kidney 2.4E-04 NA 3.6E-04 6.0E-04

4,4'-DDD 6.3E-08 NA 1.0E-07 1.7E-07 NA NA NA NA NA

Dieldrin 3.0E-09 NA 3.5E-09 6.6E-09 Liver 2.9E-05 NA 3.4E-05 6.4E-05

Heptachlor epoxide 6.4E-09 NA 7.5E-09 1.4E-08 Liver 4.2E-04 NA 4.9E-04 9.2E-04

2,3,7,8-TCDD TEQ 1.2E-08 NA 4.2E-09 1.6E-08 Development 7.2E-04 NA 2.5E-04 9.7E-04

Nitroglycerin NA NA NA NA Blood Pressure 5.3E-03 NA 6.2E-03 1.2E-02

Arsenic 5.6E-07 NA 2.0E-07 7.5E-07 Skin, Vascular 9.6E-03 NA 3.4E-03 1.3E-02

Chromium 3.1E-07 NA 1.4E-06 1.8E-06 NOE 1.6E-03 NA 7.5E-03 9.1E-03

Cobalt NA NA NA NA Thyroid 8.2E-03 NA 9.6E-04 9.2E-03

Iron NA NA NA NA Gastrointestinal 8.6E-03 NA 1.0E-03 9.6E-03

Lead NA NA NA NA NA NA NA NA NA

Manganese NA NA NA NA CNS 3.8E-04 NA 4.5E-05 4.3E-04

Mercury NA NA NA NA Immune 1.9E-03 NA 3.2E-03 5.1E-03

Vanadium NA NA NA NA Hair Cystine 2.2E-03 NA 1.0E-02 1.2E-02

Chemical Total 7.5E-06 NA 1.2E-05 1.9E-05 4.0E-02 NA 3.4E-02 7.4E-02

Exposure Point Total 1.9E-05 7.4E-02

Exposure Medium Total 1.9E-05 7.4E-02

Medium Total 1.9E-05 7.4E-02

TABLE 9.9.RME
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.9.RME

Soil* Air Emissions from Soil* Naphthalene NA 9.9E-09 NA 9.9E-09 Nasal, Respiratory NA 7.6E-04 NA 7.6E-04

Chromium NA 3.0E-09 NA 3.0E-09 Respiratory NA 2.8E-06 NA 2.8E-06

Chemical Total NA 1.3E-08 NA 1.3E-08 NA 7.6E-04 NA 7.6E-04

Exposure Point Total 1.3E-08 7.6E-04

Exposure Medium Total 1.9E-05 7.5E-02

Medium Total 1.9E-05 7.5E-02

Ash Ash Ash Aluminum NA NA NA NA CNS 2.7E-03 NA 3.2E-04 3.1E-03

Arsenic 5.1E-06 NA 1.8E-06 6.9E-06 Skin, Vascular 8.8E-02 NA 3.1E-02 1.2E-01

Chromium 4.3E-07 NA 2.0E-06 2.5E-06 NOE 2.2E-03 NA 1.1E-02 1.3E-02

Cobalt NA NA NA NA Thyroid 1.4E-02 NA 1.7E-03 1.6E-02

Iron NA NA NA NA Gastrointestinal 1.8E-02 NA 2.2E-03 2.1E-02

Manganese NA NA NA NA CNS 7.2E-04 NA 8.4E-05 8.0E-04

Vanadium NA NA NA NA Hair Cystine 6.5E-03 NA 2.9E-02 3.6E-02

Chemical Total 5.5E-06 NA 3.8E-06 9.3E-06 1.3E-01 NA 7.5E-02 2.1E-01

Exposure Point Total 9.3E-06 2.1E-01

Exposure Medium Total 9.3E-06 2.1E-01

Medium Total 9.3E-06 2.1E-01

Ash Air Emissions from Ash Chromium NA 4.5E-09 NA 4.5E-09 Respiratory NA 4.2E-06 NA 4.2E-06

Chemical Total NA 4.5E-09 NA 4.5E-09 NA 4.2E-06 NA 4.2E-06

Exposure Point Total 4.5E-09 4.2E-06

Exposure Medium Total 9.3E-06 2.1E-01

Medium Total 9.3E-06 2.1E-01
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.9.RME

Sediment Sediment Sediment Benzo(a)pyrene 5.7E-08 NA 5.8E-07 6.4E-07 NA NA NA NA NA

Dibenz(a,h)anthracene 1.5E-08 NA 5.8E-08 7.4E-08 NA NA NA NA NA

Arsenic 2.0E-07 NA 4.8E-07 6.8E-07 Skin, Vascular 3.5E-03 NA 3.1E-03 6.6E-03

Chromium 1.5E-07 NA 4.7E-06 4.8E-06 NOE 7.8E-04 NA 9.1E-03 9.9E-03

Cobalt NA NA NA NA Thyroid 9.0E-03 NA 2.6E-03 1.2E-02

Chemical Total 4.3E-07 NA 5.8E-06 6.2E-06 1.3E-02 NA 1.5E-02 2.8E-02

Exposure Point Total 6.2E-06 2.8E-02

Exposure Medium Total 6.2E-06 2.8E-02

Medium Total 6.2E-06 2.8E-02

Receptor Total Total Receptor Risks 3.5E-05 Receptor HI Total  3.1E-01

Receptor Total Total Receptor Risks (Ash) 1.6E-05 Receptor HI Total (Ash) 2.4E-01

Receptor Total Total Receptor Risks (Soil) 2.5E-05 Receptor HI Total (Soil) 1.0E-01

Total Vascular HI Across Media =   1E-01

CNS - Central Nervous System Total Skin HI Across Media =   1E-01

Total development HI Across Media =   1E-03

Total CNS HI Across Media =   4E-03

Total NOE HI Across Media =   3E-02

Total Thyroid HI Across Media =   4E-02

Total Gastrointestinal HI Across Media =   3E-02

Total Hair Cystine HI Across Media =   5E-02

Total Liver HI Across Media =   2E-03

Total Kidney HI Across Media =   1E-03

Total Blood Pressure HI Across Media =   1E-02

Total Respiratory HI Across Media =   8E-04

Total Whole Body HI Across Media =   4E-04

Total Blood HI Across Media =   1E-02

Total Nasal HI Across Media =   8E-04
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TABLE 9.1.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil* Soil* Soil*
Benzo(a)anthracene NA NA NA NA NA NA NA NA NA

Benzo(a)pyrene NA NA NA NA NA NA NA NA NA

Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA

Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA

Chrysene NA NA NA NA NA NA NA NA NA

Dibenz(a,h)anthracene NA NA NA NA NA NA NA NA NA

Dibenzofuran NA NA NA NA Whole Body 3.2E-04 NA 2.6E-04 5.8E-04

Fluoranthene NA NA NA NA Kidney, Liver, Blood 3.6E-04 NA 3.8E-04 7.4E-04

Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA

Naphthalene NA NA NA NA Whole Body 7.0E-06 NA 7.3E-06 1.4E-05

Pyrene NA NA NA NA Kidney 3.9E-04 NA 4.0E-04 7.9E-04

4,4'-DDD NA NA NA NA NA NA NA NA NA

Dieldrin NA NA NA NA Liver 4.8E-05 NA 3.9E-05 8.7E-05

Heptachlor epoxide NA NA NA NA Liver 6.9E-04 NA 5.5E-04 1.2E-03

2,3,7,8-TCDD TEQ NA NA NA NA Development 1.2E-03 NA 2.8E-04 1.5E-03

Nitroglycerin NA NA NA NA Blood Pressure 8.7E-03 NA 6.9E-03 1.6E-02

Arsenic NA NA NA NA Skin, Vascular 1.6E-02 NA 3.8E-03 2.0E-02

Chromium NA NA NA NA NOE 2.6E-03 NA 8.4E-03 1.1E-02

Cobalt NA NA NA NA Thyroid 1.3E-02 NA 1.1E-03 1.5E-02

Iron NA NA NA NA Gastrointestinal 1.4E-02 NA 1.1E-03 1.5E-02

Lead NA NA NA NA NA NA NA NA NA

Manganese NA NA NA NA CNS 6.3E-04 NA 5.0E-05 6.8E-04

Mercury NA NA NA NA Immune 3.2E-03 NA 3.6E-03 6.7E-03

Vanadium NA NA NA NA Hair Cystine 3.7E-03 NA 1.1E-02 1.5E-02

Chemical Total NA NA NA NA 6.5E-02 NA 3.8E-02 1.0E-01

Exposure Point Total NA 1.0E-01

Exposure Medium Total NA 1.0E-01

Medium Total NA 1.0E-01



Page 2 of 3

TABLE 9.1.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil* Air Emissions from Soil* Naphthalene NA NA NA NA Nasal, Respiratory NA 2.0E-02 NA 2.0E-02

Chromium NA NA NA NA Respiratory NA 7.6E-05 NA 7.6E-05

Chemical Total NA NA NA NA NA 2.0E-02 NA 2.0E-02

Exposure Point Total NA 2.0E-02

Exposure Medium Total NA 1.2E-01

Medium Total NA 1.2E-01

Ash Ash Ash Aluminum NA NA NA NA CNS 4.5E-03 NA 3.6E-04 4.9E-03

Arsenic NA NA NA NA Skin, Vascular 1.4E-01 NA 3.5E-02 1.8E-01

Chromium NA NA NA NA NOE 3.7E-03 NA 1.2E-02 1.5E-02

Cobalt NA NA NA NA Thyroid 2.4E-02 NA 1.9E-03 2.6E-02

Iron NA NA NA NA Gastrointestinal 3.0E-02 NA 2.4E-03 3.3E-02

Manganese NA NA NA NA CNS 1.2E-03 NA 9.4E-05 1.3E-03

Vanadium NA NA NA NA Hair Cystine 1.1E-02 NA 3.2E-02 4.3E-02

Chemical Total NA NA NA NA 2.2E-01 NA 8.4E-02 3.0E-01

Exposure Point Total NA 3.0E-01

Exposure Medium Total NA 3.0E-01

Medium Total NA 3.0E-01

Ash Air Emissions from Ash Chromium NA NA NA NA Respiratory NA 1.1E-04 NA 1.1E-04

Chemical Total NA NA NA NA NA 1.1E-04 NA 1.1E-04

Exposure Point Total NA 1.1E-04

Exposure Medium Total NA 3.0E-01

Medium Total NA 3.0E-01
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TABLE 9.1.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Sediment Sediment Sediment Benzo(a)pyrene NA NA NA NA NA NA NA NA NA

Dibenz(a,h)anthracene NA NA NA NA NA NA NA NA NA

Arsenic NA NA NA NA Skin, Vascular 2.6E-03 NA 2.6E-03 5.2E-03

Chromium NA NA NA NA NOE 5.7E-04 NA 7.7E-03 8.3E-03

Cobalt NA NA NA NA Thyroid 6.6E-03 NA 2.2E-03 8.8E-03

Chemical Total NA NA NA NA 9.7E-03 NA 1.3E-02 2.2E-02

Exposure Point Total NA 2.2E-02

Exposure Medium Total NA 2.2E-02

Medium Total NA 2.2E-02

Groundwater Groundwater Shallow Groundwater- Tap Water Naphthalene NA NA NA NA Whole Body 1.1E-03 NA 1.2E-03 2.3E-03

Heptachlor NA NA NA NA Liver 5.4E-04 NA 3.7E-04 9.0E-04

Arsenic NA NA NA NA Skin, Vascular 5.5E-01 NA 3.5E-02 5.8E-01

Cobalt NA NA NA NA Thyroid 2.0E+00 NA 1.5E-02 2.0E+00

Iron NA NA NA NA Gastrointestinal 3.9E-01 NA 5.8E-03 3.9E-01

Manganese NA NA NA NA CNS 8.0E-02 NA 6.0E-04 8.1E-02

Chemical Total NA NA NA NA 3.0E+00 NA 5.8E-02 3.0E+00

Exposure Point Total NA 3.0E+00

Exposure Medium Total NA 3.0E+00

Medium Total NA 3.0E+00

Groundwater Air Shallow Groundwater-Water Vapors at Naphthalene NA NA NA NA Nasal, Respiratory NA 1.2E-02 NA 1.2E-02

Showerhead

Chemical Total NA NA NA NA NA 1.2E-02 NA 1.2E-02

Exposure Point Total NA 1.2E-02

Exposure Medium Total NA 3.1E+00

Medium Total NA 3.1E+00

Receptor Total Total Receptor Risks NA Receptor HI Total  3.5E+00

Receptor Total Total Receptor Risks (Ash) NA Receptor HI Total (Ash) 3.4E+00

Receptor Total Total Receptor Risks (Soil) NA Receptor HI Total (Soil) 3.2E+00

Total Vascular HI Across Media =   8E-01

CNS - Central Nervous System Total Skin HI Across Media =   8E-01

Total Development HI Across Media =   1E-03

Total CNS HI Across Media =   9E-02
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TABLE 9.2.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil* Soil* Soil*
Benzo(a)anthracene NA NA NA NA NA NA NA NA NA

Benzo(a)pyrene NA NA NA NA NA NA NA NA NA

Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA

Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA

Chrysene NA NA NA NA NA NA NA NA NA

Dibenz(a,h)anthracene NA NA NA NA NA NA NA NA NA

Dibenzofuran NA NA NA NA Whole Body 3.0E-03 NA 1.7E-03 4.7E-03

Fluoranthene NA NA NA NA Kidney, Liver, Blood 3.4E-03 NA 2.5E-03 5.8E-03

Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA

Naphthalene NA NA NA NA Whole Body 6.5E-05 NA 4.7E-05 1.1E-04

Pyrene NA NA NA NA Kidney 3.6E-03 NA 2.6E-03 6.3E-03

4,4'-DDD NA NA NA NA NA NA NA NA NA

Dieldrin NA NA NA NA Liver 4.5E-04 NA 2.5E-04 7.0E-04

Heptachlor epoxide NA NA NA NA Liver 6.5E-03 NA 3.6E-03 1.0E-02

2,3,7,8-TCDD TEQ NA NA NA NA Development 1.1E-02 NA 1.8E-03 1.3E-02

Nitroglycerin NA NA NA NA Blood Pressure 8.1E-02 NA 4.5E-02 1.3E-01

Arsenic NA NA NA NA Skin, Vascular 1.5E-01 NA 2.5E-02 1.7E-01

Chromium NA NA NA NA NOE 2.5E-02 NA 5.5E-02 8.0E-02

Cobalt NA NA NA NA Thyroid 1.3E-01 NA 7.0E-03 1.3E-01

Iron NA NA NA NA Gastrointestinal 1.3E-01 NA 7.4E-03 1.4E-01

Lead NA NA NA NA NA NA NA NA NA

Manganese NA NA NA NA CNS 5.8E-03 NA 3.3E-04 6.2E-03

Mercury NA NA NA NA Immune 2.9E-02 NA 2.4E-02 5.3E-02

Vanadium NA NA NA NA Hair Cystine 3.4E-02 NA 7.3E-02 1.1E-01

Chemical Total NA NA NA NA 6.1E-01 NA 2.5E-01 8.6E-01

Exposure Point Total NA 8.6E-01

Exposure Medium Total NA 8.6E-01

Medium Total NA 8.6E-01

Soil* Air Emissions from Soil* Naphthalene NA NA NA NA Nasal, Respiratory NA 2.0E-02 NA 2.0E-02

Chromium NA NA NA NA Respiratory NA 7.6E-05 NA 7.6E-05

Chemical Total NA NA NA NA NA 2.0E-02 NA 2.0E-02

Exposure Point Total NA 2.0E-02

Exposure Medium Total NA 8.8E-01

Medium Total NA 8.8E-01
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TABLE 9.2.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Ash Ash Ash Aluminum NA NA NA NA CNS 4.2E-02 NA 2.4E-03 4.4E-02

Arsenic NA NA NA NA Skin, Vascular 1.3E+00 NA 2.3E-01 1.6E+00

Chromium NA NA NA NA NOE 3.4E-02 NA 7.7E-02 1.1E-01

Cobalt NA NA NA NA Thyroid 2.2E-01 NA 1.2E-02 2.3E-01

Iron NA NA NA NA Gastrointestinal 2.8E-01 NA 1.6E-02 3.0E-01

Manganese NA NA NA NA CNS 1.1E-02 NA 6.2E-04 1.2E-02

Vanadium NA NA NA NA Hair Cystine 9.9E-02 NA 2.1E-01 3.1E-01

Chemical Total NA NA NA NA 2.0E+00 NA 5.5E-01 2.6E+00

Exposure Point Total NA 2.6E+00

Exposure Medium Total NA 2.6E+00

Medium Total NA 2.6E+00

Ash Air Emissions from Ash Chromium NA NA NA NA Respiratory NA 1.1E-04 NA 1.1E-04

Chemical Total NA NA NA NA NA 1.1E-04 NA 1.1E-04

Exposure Point Total NA 1.1E-04

Exposure Medium Total NA 2.6E+00

Medium Total NA 2.6E+00

Sediment Sediment Sediment Benzo(a)pyrene NA NA NA NA NA NA NA NA NA

Dibenz(a,h)anthracene NA NA NA NA NA NA NA NA NA

Arsenic NA NA NA NA Skin, Vascular 2.4E-02 NA 6.0E-03 3.0E-02

Chromium NA NA NA NA NOE 5.3E-03 NA 1.8E-02 2.3E-02

Cobalt NA NA NA NA Thyroid 6.1E-02 NA 5.1E-03 6.6E-02

Chemical Total NA NA NA NA 9.0E-02 NA 2.9E-02 1.2E-01

Exposure Point Total NA 1.2E-01

Exposure Medium Total NA 1.2E-01

Medium Total NA 1.2E-01
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TABLE 9.2.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Shallow Groundwater- Tap Water Naphthalene NA NA NA NA Whole Body 3.6E-03 NA 2.4E-03 6.1E-03

Heptachlor NA NA NA NA Liver 1.8E-03 NA 8.2E-04 2.6E-03

Arsenic NA NA NA NA Skin, Vascular 1.8E+00 NA 1.0E-01 1.9E+00

Cobalt NA NA NA NA Thyroid 6.6E+00 NA 4.3E-02 6.6E+00

Iron NA NA NA NA Gastrointestinal 1.3E+00 NA 1.7E-02 1.3E+00

Manganese NA NA NA NA CNS 2.7E-01 NA 1.8E-03 2.7E-01

Chemical Total NA NA NA NA 1.0E+01 NA 1.7E-01 1.0E+01

Exposure Point Total NA 1.0E+01

Exposure Medium Total NA 1.0E+01

Medium Total NA 1.0E+01

Groundwater Air Shallow Groundwater-Water Vapors at Naphthalene NA NA NA NA Nasal, Respiratory NA 3.1E-02 NA 3.1E-02

Showerhead

Chemical Total NA NA NA NA NA 3.1E-02 NA 3.1E-02

Exposure Point Total NA 3.1E-02

Exposure Medium Total NA 1.0E+01

Medium Total NA 1.0E+01

Receptor Total Total Receptor Risks NA Receptor HI Total  1.4E+01

Receptor Total Total Receptor Risks (Ash) NA Receptor HI Total (Ash) 1.3E+01

Receptor Total Total Receptor Risks (Soil) NA Receptor HI Total (Soil) 1.1E+01

HI - Hazard Index Total Vascular HI Across Media =   4E+00

CNS - Central Nervous System Total Skin HI Across Media =   4E+00

Total Development HI Across Media =   1E-02

Total CNS HI Across Media =   3E-01
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TABLE 9.3.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil* Soil* Soil*
Benzo(a)anthracene 2.5E-05 NA 1.9E-05 4.4E-05 NA NA NA NA NA

Benzo(a)pyrene 2.6E-04 NA 2.0E-04 4.7E-04 NA NA NA NA NA

Benzo(b)fluoranthene 2.6E-05 NA 2.0E-05 4.7E-05 NA NA NA NA NA

Benzo(k)fluoranthene 2.2E-06 NA 1.7E-06 3.9E-06 NA NA NA NA NA

Chrysene 2.6E-07 NA 2.0E-07 4.6E-07 NA NA NA NA NA

Dibenz(a,h)anthracene 6.4E-05 NA 4.9E-05 1.1E-04 NA NA NA NA NA

Dibenzofuran NA NA NA NA Whole Body NA NA NA NA

Fluoranthene NA NA NA NA Kidney, Liver, Blood NA NA NA NA

Indeno(1,2,3-cd)pyrene 1.8E-05 NA 1.4E-05 3.1E-05 NA NA NA NA NA

Naphthalene NA NA NA NA Whole Body NA NA NA NA

Pyrene NA NA NA NA Kidney NA NA NA NA

4,4'-DDD 7.5E-07 NA 4.9E-07 1.2E-06 NA NA NA NA NA

Dieldrin 3.6E-08 NA 1.6E-08 5.2E-08 Liver NA NA NA NA

Heptachlor epoxide 7.6E-08 NA 3.5E-08 1.1E-07 Liver NA NA NA NA

2,3,7,8-TCDD TEQ 1.4E-07 NA 2.0E-08 1.6E-07 Development NA NA NA NA

Nitroglycerin NA NA NA NA Blood Pressure NA NA NA NA

Arsenic 6.6E-06 NA 9.1E-07 7.5E-06 Skin, Vascular NA NA NA NA

Chromium 1.9E-05 NA 4.5E-05 6.4E-05 NOE NA NA NA NA

Cobalt NA NA NA NA Thyroid NA NA NA NA

Iron NA NA NA NA Gastrointestinal NA NA NA NA

Lead NA NA NA NA NA NA NA NA NA

Manganese NA NA NA NA CNS NA NA NA NA

Mercury NA NA NA NA Immune NA NA NA NA

Vanadium NA NA NA NA Hair Cystine NA NA NA NA

Chemical Total 4.3E-04 NA 3.5E-04 7.8E-04 NA NA NA NA

Exposure Point Total 7.8E-04 NA

Exposure Medium Total 7.8E-04 NA

Medium Total 7.8E-04 NA
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TABLE 9.3.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil* Air Emissions from Soil* Naphthalene NA 8.9E-07 NA 8.9E-07 Nasal, Respiratory NA NA NA NA

Chromium NA 6.5E-07 NA 6.5E-07 Respiratory NA NA NA NA

Chemical Total NA 1.5E-06 NA 1.5E-06 NA NA NA NA

Exposure Point Total 1.5E-06 NA

Exposure Medium Total 7.8E-04 NA

Medium Total 7.8E-04 NA

Ash Ash Ash Aluminum NA NA NA NA CNS NA NA NA NA

Arsenic 6.0E-05 NA 8.3E-06 6.9E-05 Skin, Vascular NA NA NA NA

Chromium 2.7E-05 NA 6.3E-05 8.9E-05 NOE NA NA NA NA

Cobalt NA NA NA NA Thyroid NA NA NA NA

Iron NA NA NA NA Gastrointestinal NA NA NA NA

Manganese NA NA NA NA CNS NA NA NA NA

Vanadium NA NA NA NA Hair Cystine NA NA NA NA

Chemical Total 8.7E-05 NA 7.1E-05 1.6E-04 NA NA NA NA

Exposure Point Total 1.6E-04 NA

Exposure Medium Total 1.6E-04 NA

Ash Air Emissions from Ash Chromium NA 9.7E-07 NA 9.7E-07 Respiratory NA NA NA NA

Chemical Total NA 9.7E-07 NA 9.7E-07 NA NA NA NA

Exposure Point Total 9.7E-07 NA

Exposure Medium Total 9.7E-07 NA

Medium Total 1.6E-04 NA

Sediment Sediment Sediment Benzo(a)pyrene 3.7E-07 NA 7.8E-07 1.2E-06 NA NA NA NA NA

Dibenz(a,h)anthracene 9.9E-08 NA 2.1E-07 3.1E-07 NA NA NA NA NA

Arsenic 1.3E-06 NA 6.4E-07 2.0E-06 Skin, Vascular NA NA NA NA

Chromium 9.7E-07 NA 6.3E-06 7.2E-06 NOE NA NA NA NA

Cobalt NA NA NA NA Thyroid NA NA NA NA

Chemical Total 2.8E-06 NA 7.9E-06 1.1E-05 NA NA NA NA

Exposure Point Total 1.1E-05 NA

Exposure Medium Total 1.1E-05 NA

Medium Total 1.1E-05 NA
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TABLE 9.3.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Shallow Groundwater- Tap Water Naphthalene NA NA NA NA Whole Body NA NA NA NA

Heptachlor 9.4E-07 NA 2.6E-07 1.2E-06 Liver NA NA NA NA

Arsenic 1.9E-04 NA 6.0E-06 2.0E-04 Skin, Vascular NA NA NA NA

Cobalt NA NA NA NA Thyroid NA NA NA NA

Iron NA NA NA NA Gastrointestinal NA NA NA NA

Manganese NA NA NA NA CNS NA NA NA NA

Chemical Total 1.9E-04 NA 6.3E-06 2.0E-04 NA NA NA NA

Exposure Point Total 2.0E-04 NA

Exposure Medium Total 2.0E-04 NA

Medium Total 2.0E-04 NA

Groundwater Air Shallow Groundwater-Water Vapors at Naphthalene NA 4.3E-07 NA 4.3E-07 Nasal, Respiratory NA NA NA NA

Showerhead

Chemical Total NA 4.3E-07 NA 4.3E-07 NA NA NA NA

Exposure Point Total 4.3E-07 NA

Exposure Medium Total 2.0E-04 NA

Medium Total 2.0E-04 NA

Receptor Total Total Receptor Risks 1.1E-03 Receptor HI Total  NA
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TABLE 9.4.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil* Soil* Soil*
Benzo(a)anthracene 6.2E-07 NA 1.1E-07 7.3E-07 NA NA NA NA NA

Benzo(a)pyrene 6.6E-06 NA 1.1E-06 7.7E-06 NA NA NA NA NA

Benzo(b)fluoranthene 6.6E-07 NA 1.1E-07 7.7E-07 NA NA NA NA NA

Benzo(k)fluoranthene 5.5E-08 NA 9.5E-09 6.5E-08 NA NA NA NA NA

Chrysene 6.6E-09 NA 1.1E-09 7.7E-09 NA NA NA NA NA

Dibenz(a,h)anthracene 1.6E-06 NA 2.7E-07 1.9E-06 NA NA NA NA NA

Dibenzofuran NA NA NA NA Whole Body 3.0E-04 NA 4.0E-05 3.4E-04

Fluoranthene NA NA NA NA Kidney, Liver, Blood 3.4E-04 NA 5.8E-05 4.0E-04

Indeno(1,2,3-cd)pyrene 4.4E-07 NA 7.6E-08 5.2E-07 NA NA NA NA NA

Naphthalene NA NA NA NA Whole Body 6.5E-06 NA 1.1E-06 7.7E-06

Pyrene NA NA NA NA Kidney 3.6E-04 NA 6.2E-05 4.3E-04

4,4'-DDD 9.7E-08 NA 1.8E-08 1.1E-07 NA NA NA NA NA

Dieldrin 4.6E-09 NA 6.1E-10 5.3E-09 Liver 4.5E-05 NA 6.0E-06 5.1E-05

Heptachlor epoxide 9.8E-09 NA 1.3E-09 1.1E-08 Liver 6.5E-04 NA 8.5E-05 7.3E-04

2,3,7,8-TCDD TEQ 1.8E-08 NA 7.3E-10 1.9E-08 Development 1.1E-03 NA 4.4E-05 1.1E-03

Nitroglycerin NA NA NA NA Blood Pressure 8.1E-03 NA 1.1E-03 9.2E-03

Arsenic 8.6E-07 NA 3.4E-08 8.9E-07 Skin, Vascular 1.5E-02 NA 5.9E-04 1.5E-02

Chromium 4.7E-07 NA 2.5E-07 7.3E-07 NOE 2.5E-03 NA 1.3E-03 3.8E-03

Cobalt NA NA NA NA Thyroid 1.3E-02 NA 1.7E-04 1.3E-02

Iron NA NA NA NA Gastrointestinal 1.3E-02 NA 1.7E-04 1.3E-02

Lead NA NA NA NA NA NA NA NA NA

Manganese NA NA NA NA CNS 5.9E-04 NA 7.7E-06 5.9E-04

Mercury NA NA NA NA Immune 2.9E-03 NA 5.6E-04 3.5E-03

Vanadium NA NA NA NA Hair Cystine 3.4E-03 NA 1.7E-03 5.2E-03

Chemical Total 1.1E-05 NA 2.0E-06 1.3E-05 6.1E-02 NA 5.9E-03 6.7E-02

Exposure Point Total 1.3E-05 6.7E-02

Exposure Medium Total 1.3E-05 6.7E-02

Medium Total 1.3E-05 6.7E-02
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TABLE 9.4.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil* Air Emissions from Soil* Naphthalene NA 4.2E-08 NA 4.2E-08 Nasal, Respiratory NA 3.2E-03 NA 3.2E-03

Chromium NA 1.3E-08 NA 1.3E-08 Respiratory NA 1.2E-05 NA 1.2E-05

Chemical Total NA 5.5E-08 NA 5.5E-08 NA 3.2E-03 NA 3.2E-03

Exposure Point Total 5.5E-08 3.2E-03

Exposure Medium Total 1.4E-05 7.0E-02

Medium Total 1.4E-05 7.0E-02

Ash Ash Ash Aluminum NA NA NA NA CNS 4.2E-03 NA 5.6E-05 4.3E-03

Arsenic 7.8E-06 NA 3.1E-07 8.1E-06 Skin, Vascular 1.4E-01 NA 5.4E-03 1.4E-01

Chromium 6.6E-07 NA 3.5E-07 1.0E-06 NOE 3.4E-03 NA 1.8E-03 5.3E-03

Cobalt NA NA NA NA Thyroid 2.2E-02 NA 2.9E-04 2.2E-02

Iron NA NA NA NA Gastrointestinal 2.8E-02 NA 3.7E-04 2.9E-02

Manganese NA NA NA NA CNS 1.1E-03 NA 1.5E-05 1.1E-03

Vanadium NA NA NA NA Hair Cystine 9.9E-03 NA 5.0E-03 1.5E-02

Chemical Total 8.5E-06 NA 6.6E-07 9.1E-06 2.0E-01 NA 1.3E-02 2.2E-01

Exposure Point Total 9.1E-06 2.2E-01

Exposure Medium Total 9.1E-06 2.2E-01

Medium Total 9.1E-06 2.2E-01

Ash Air Emissions from Ash Chromium NA 1.2E-09 NA 1.2E-09 Respiratory NA 1.0E-05 NA 1.0E-05

Chemical Total NA 1.2E-09 NA 1.2E-09 NA 1.0E-05 NA 1.0E-05

Exposure Point Total 1.2E-09 1.0E-05

Exposure Medium Total 9.1E-06 2.2E-01

Medium Total 9.1E-06 2.2E-01
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TABLE 9.4.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Sediment Sediment Sediment Benzo(a)pyrene 8.0E-09 NA 2.1E-08 2.9E-08 NA NA NA NA NA

Dibenz(a,h)anthracene 2.1E-09 NA 5.5E-09 7.7E-09 NA NA NA NA NA

Arsenic 2.9E-08 NA 1.7E-08 4.6E-08 Skin, Vascular 4.9E-04 NA 2.9E-04 7.9E-04

Chromium 2.1E-08 NA 1.7E-07 1.9E-07 NOE 1.1E-04 NA 8.6E-04 9.7E-04

Cobalt NA NA NA NA Thyroid 1.3E-03 NA 2.5E-04 1.5E-03

Chemical Total 6.0E-08 NA 2.1E-07 2.7E-07 1.9E-03 NA 1.4E-03 3.3E-03

Exposure Point Total 2.7E-07 3.3E-03

Exposure Medium Total 2.7E-07 3.3E-03

Medium Total 2.7E-07 3.3E-03

Receptor Total Total Receptor Risks 2.3E-05 Receptor HI Total  2.9E-01

Receptor Total Total Receptor Risks (Ash) 9.4E-06 Receptor HI Total (Ash) 2.2E-01

Receptor Total Total Receptor Risks (Soil) 1.4E-05 Receptor HI Total (Soil) 7.3E-02

HI - Hazard Index Total Vascular HI Across Media =   2E-01

CNS - Central Nervous System Total Skin HI Across Media =   2E-01

Total Development HI Across Media =   1E-03

Total CNS HI Across Media =   6E-03
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TABLE 10.1.RME

RISK SUMMARY TABLE

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Ash Ash Ash Arsenic NA NA NA NA Skin, Vascular 4.3E-01 NA 5.2E-02 4.8E-01

Chemical Total NA NA NA NA 6.5E-01 NA 1.3E-01 7.8E-01

Exposure Point Total NA 7.8E-01

Exposure Medium Total NA 7.8E-01

Medium Total NA 7.8E-01

Groundwater Groundwater Shallow Groundwater- Tap Water Arsenic NA NA NA NA Skin, Vascular 1.2E+00 NA 5.2E-02 1.2E+00

Cobalt NA NA NA NA Thyroid 4.2E+00 NA 2.2E-02 4.2E+00

Chemical Total NA NA NA NA 6.4E+00 NA 8.6E-02 6.5E+00

Exposure Point Total NA 6.5E+00

Exposure Medium Total NA 6.5E+00

Medium Total NA 6.5E+00

Receptor Total Total Receptor Risks NA Receptor HI Total  7.6E+00

Receptor Total Total Receptor Risks (Ash) NA Receptor HI Total (Ash) 7.3E+00

Receptor Total Total Receptor Risks (Soil) NA Receptor HI Total (Soil) 6.8E+00

Total Vascular HI Across Media =   2E+00

CNS - Central Nervous System Total Skin HI Across Media =   2E+00
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TABLE 10.2.RME

RISK SUMMARY TABLE

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil* Soil* Soil* Arsenic NA NA NA NA Skin, Vascular 4.4E-01 NA 3.7E-02 4.8E-01

Cobalt NA NA NA NA Thyroid 3.8E-01 NA 1.1E-02 3.9E-01

Iron NA NA NA NA Gastrointestinal 3.9E-01 NA 1.1E-02 4.1E-01

Chemical Total NA NA NA NA 1.8E+00 NA 3.7E-01 2.2E+00

Exposure Point Total NA 2.2E+00

Exposure Medium Total NA 2.2E+00

Medium Total NA 2.2E+00

Ash Ash Ash Arsenic NA NA NA NA Skin, Vascular 4.0E+00 NA 3.4E-01 4.4E+00

Cobalt NA NA NA NA Thyroid 6.6E-01 NA 1.8E-02 6.8E-01

Iron NA NA NA NA Gastrointestinal 8.5E-01 NA 2.4E-02 8.7E-01

Chemical Total NA NA NA NA 6.1E+00 NA 8.2E-01 6.9E+00

Exposure Point Total NA 6.9E+00

Exposure Medium Total NA 6.9E+00

Medium Total NA 6.9E+00

Groundwater Groundwater Shallow Groundwater- Tap Water Arsenic NA NA NA NA Skin, Vascular 2.7E+00 NA 1.5E-01 2.9E+00

Cobalt NA NA NA NA Thyroid 9.8E+00 NA 6.5E-02 9.9E+00

Iron NA NA NA NA Gastrointestinal 1.9E+00 NA 2.6E-02 2.0E+00

Chemical Total NA NA NA NA 1.5E+01 NA 2.5E-01 1.5E+01

Exposure Point Total NA 1.5E+01

Exposure Medium Total NA 1.5E+01

Medium Total NA 1.5E+01

Receptor Total Total Receptor Risks NA Receptor HI Total  2.4E+01

Receptor Total Total Receptor Risks (Ash) NA Receptor HI Total (Ash) 2.2E+01

Receptor Total Total Receptor Risks (Soil) NA Receptor HI Total (Soil) 1.8E+01

Total Vascular HI Across Media =   8E+00

CNS - Central Nervous System Total Skin HI Across Media =   8E+00
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TABLE 10.3.RME

RISK SUMMARY TABLE

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure

Routes Total

Soil* Soil* Soil*
Benzo(a)anthracene 7.6E-05 NA 2.9E-05 1.0E-04

Benzo(a)pyrene 8.0E-04 NA 3.1E-04 1.1E-03

Benzo(b)fluoranthene 8.0E-05 NA 3.1E-05 1.1E-04

Benzo(k)fluoranthene 6.7E-06 NA 2.6E-06 9.3E-06

Chrysene 8.0E-07 NA 3.1E-07 1.1E-06

Dibenz(a,h)anthracene 1.9E-04 NA 7.5E-05 2.7E-04

Indeno(1,2,3-cd)pyrene 5.4E-05 NA 2.1E-05 7.4E-05

4,4'-DDD 2.7E-06 NA 1.2E-06 4.0E-06

Arsenic 2.4E-05 NA 2.3E-06 2.7E-05

Chromium 5.8E-05 NA 6.8E-05 1.3E-04

Chemical Total 1.3E-03 NA 5.4E-04 1.8E-03

Exposure Point Total 1.8E-03

Exposure Medium Total 1.8E-03

Medium Total 1.8E-03

Soil* Air Emissions from Soil* Naphthalene NA 1.3E-06 NA 1.3E-06

Chromium NA 1.0E-06 NA 1.0E-06

Chemical Total NA 2.4E-06 NA 2.4E-06

Exposure Point Total 2.4E-06

Exposure Medium Total 1.8E-03

Medium Total 1.8E-03
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TABLE 10.3.RME

RISK SUMMARY TABLE

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure

Routes Total

Ash Ash Ash Arsenic 2.2E-04 NA 2.1E-05 2.4E-04

Chromium 8.1E-05 NA 9.5E-05 1.8E-04

Chemical Total 3.0E-04 NA 1.2E-04 4.2E-04

Exposure Point Total 4.2E-04

Exposure Medium Total 4.2E-04

Ash Air Emissions from Ash Chromium NA 1.5E-06 NA 1.5E-06

Chemical Total NA 1.5E-06 NA 1.5E-06

Exposure Point Total 1.5E-06

Exposure Medium Total 1.5E-06

Medium Total 4.2E-04

Sediment Sediment Sediment Benzo(a)pyrene 3.7E-07 NA 7.8E-07 1.2E-06

Arsenic 1.3E-06 NA 6.4E-07 2.0E-06

Chromium 9.7E-07 NA 6.3E-06 7.2E-06

Chemical Total 2.8E-06 NA 7.9E-06 1.1E-05

Exposure Point Total 1.1E-05

Exposure Medium Total 1.1E-05

Medium Total 1.1E-05

Groundwater Groundwater Shallow Groundwater- Tap Water Heptachlor 1.4E-06 NA 6.6E-07 2.1E-06

Arsenic 2.9E-04 NA 1.4E-05 3.0E-04

Chemical Total 2.9E-04 NA 1.5E-05 3.0E-04

Exposure Point Total 3.0E-04

Exposure Medium Total 3.0E-04

Medium Total 3.0E-04

Receptor Total Total Receptor Risks 2.6E-03
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TABLE 10.4.RME

RISK SUMMARY TABLE

REASONABLE MAXIMUM EXPOSURE

Site 66 Remedial Investigation Report

NSF-IH, Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil* Soil* Soil*
Benzo(a)anthracene 3.9E-06 NA 3.4E-06 7.3E-06 NA NA NA NA NA

Benzo(a)pyrene 4.2E-05 NA 3.6E-05 7.8E-05 NA NA NA NA NA

Benzo(b)fluoranthene 4.2E-06 NA 3.6E-06 7.8E-06 NA NA NA NA NA

Dibenz(a,h)anthracene 1.0E-05 NA 8.7E-06 1.9E-05 NA NA NA NA NA

Indeno(1,2,3-cd)pyrene 2.8E-06 NA 2.4E-06 5.2E-06 NA NA NA NA NA

4,4'-DDD 6.1E-07 NA 5.7E-07 1.2E-06 NA NA NA NA NA

Arsenic 5.4E-06 NA 1.1E-06 6.5E-06 Skin, Vascular 3.4E-02 NA 6.7E-03 4.0E-02

Chromium 3.0E-06 NA 8.0E-06 1.1E-05 NOE 5.6E-03 NA 1.5E-02 2.0E-02

Chemical Total 7.3E-05 NA 6.4E-05 1.4E-04 1.4E-01 NA 6.7E-02 2.1E-01

Exposure Point Total 1.4E-04 2.1E-01

Exposure Medium Total 1.4E-04 2.1E-01

Medium Total 1.4E-04 2.1E-01

Ash Ash Ash Arsenic 5.0E-05 NA 9.8E-06 5.9E-05 Skin, Vascular 3.1E-01 NA 6.1E-02 3.7E-01

Chromium 4.2E-06 NA 1.1E-05 1.5E-05 NOE 7.9E-03 NA 2.1E-02 2.9E-02

Chemical Total 5.4E-05 NA 2.1E-05 7.5E-05 4.7E-01 NA 1.5E-01 6.1E-01

Exposure Point Total 7.5E-05 6.1E-01

Exposure Medium Total 7.5E-05 6.1E-01

Medium Total 7.5E-05 6.1E-01

Receptor Total Total Receptor Risks 2.1E-04 Receptor HI Total  8.3E-01

Receptor Total Total Receptor Risks (Ash) 7.5E-05 Receptor HI Total (Ash) 6.2E-01

Receptor Total Total Receptor Risks (Soil) 1.4E-04 Receptor HI Total (Soil) 2.2E-01
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TABLE 10.1.CTE

RISK SUMMARY TABLE

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Shallow Groundwater- Tap Water Cobalt NA NA NA NA Thyroid 2.0E+00 NA 1.5E-02 2.0E+00

Chemical Total NA NA NA NA 3.0E+00 NA 5.8E-02 3.0E+00

Exposure Point Total NA 3.0E+00

Exposure Medium Total NA 3.0E+00

Medium Total NA 3.1E+00

Receptor Total Total Receptor Risks NA Receptor HI Total  3.5E+00

Receptor Total Total Receptor Risks (Ash) NA Receptor HI Total (Ash) 3.4E+00

Receptor Total Total Receptor Risks (Soil) NA Receptor HI Total (Soil) 3.2E+00

Total Thyroid HI Across Media =   2E+00
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TABLE 10.2.CTE

RISK SUMMARY TABLE

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil* Soil* Soil* Arsenic NA NA NA NA Skin, Vascular 1.5E-01 NA 2.5E-02 1.7E-01

Cobalt NA NA NA NA Thyroid 1.3E-01 NA 7.0E-03 1.3E-01

Iron NA NA NA NA Gastrointestinal 1.3E-01 NA 7.4E-03 1.4E-01

Chemical Total NA NA NA NA 6.1E-01 NA 2.5E-01 8.6E-01

Exposure Point Total NA 8.6E-01

Exposure Medium Total NA 8.6E-01

Medium Total NA 8.8E-01

Ash Ash Ash Arsenic NA NA NA NA Skin, Vascular 1.3E+00 NA 2.3E-01 1.6E+00

Cobalt NA NA NA NA Thyroid 2.2E-01 NA 1.2E-02 2.3E-01

Iron NA NA NA NA Gastrointestinal 2.8E-01 NA 1.6E-02 3.0E-01

Chemical Total NA NA NA NA 2.0E+00 NA 5.5E-01 2.6E+00

Exposure Point Total NA 2.6E+00

Exposure Medium Total NA 2.6E+00

Medium Total NA 2.6E+00

Groundwater Groundwater Shallow Groundwater- Tap Water Arsenic NA NA NA NA Skin, Vascular 1.8E+00 NA 1.0E-01 1.9E+00

Cobalt NA NA NA NA Thyroid 6.6E+00 NA 4.3E-02 6.6E+00

Iron NA NA NA NA Gastrointestinal 1.3E+00 NA 1.7E-02 1.3E+00

Chemical Total NA NA NA NA 1.0E+01 NA 1.7E-01 1.0E+01

Exposure Point Total NA 1.0E+01

Exposure Medium Total NA 1.0E+01

Medium Total NA 1.0E+01

Receptor Total Total Receptor Risks NA Receptor HI Total  1.4E+01

Receptor Total Total Receptor Risks (Ash) NA Receptor HI Total (Ash) 1.3E+01

Receptor Total Total Receptor Risks (Soil) NA Receptor HI Total (Soil) 1.1E+01

HI - Hazard Index Total Vascular HI Across Media =   4E+00

CNS - Central Nervous System Total Skin HI Across Media =   4E+00
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TABLE 10.3.CTE

RISK SUMMARY TABLE

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure

Routes Total

Soil* Soil* Soil*
Benzo(a)anthracene 2.5E-05 NA 1.9E-05 4.4E-05

Benzo(a)pyrene 2.6E-04 NA 2.0E-04 4.7E-04

Benzo(b)fluoranthene 2.6E-05 NA 2.0E-05 4.7E-05

Benzo(k)fluoranthene 2.2E-06 NA 1.7E-06 3.9E-06

Dibenz(a,h)anthracene 6.4E-05 NA 4.9E-05 1.1E-04

Indeno(1,2,3-cd)pyrene 1.8E-05 NA 1.4E-05 3.1E-05

4,4'-DDD 7.5E-07 NA 4.9E-07 1.2E-06

Arsenic 6.6E-06 NA 9.1E-07 7.5E-06

Chromium 1.9E-05 NA 4.5E-05 6.4E-05

Chemical Total 4.3E-04 NA 3.5E-04 7.8E-04

Exposure Point Total 7.8E-04

Exposure Medium Total 7.8E-04

Medium Total 7.8E-04

Ash Ash Ash Arsenic 6.0E-05 NA 8.3E-06 6.9E-05

Chromium 2.7E-05 NA 6.3E-05 8.9E-05

Chemical Total 8.7E-05 NA 7.1E-05 1.6E-04

Exposure Point Total 1.6E-04

Exposure Medium Total 1.6E-04

Medium Total 1.6E-04
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TABLE 10.3.CTE

RISK SUMMARY TABLE

CENTRAL TENDENCY EXPOSURE

Site 66 Remedial Investigation

NSWC Indian Head, Maryland

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure

Routes Total

Sediment Sediment Sediment Benzo(a)pyrene 3.7E-07 NA 7.8E-07 1.2E-06

Arsenic 1.3E-06 NA 6.4E-07 2.0E-06

Chromium 9.7E-07 NA 6.3E-06 7.2E-06

Chemical Total 2.8E-06 NA 7.9E-06 1.1E-05

Exposure Point Total 1.1E-05

Exposure Medium Total 1.1E-05

Medium Total 1.1E-05

Groundwater Groundwater Shallow Groundwater- Tap Water Heptachlor 9.4E-07 NA 2.6E-07 1.2E-06

Arsenic 1.9E-04 NA 6.0E-06 2.0E-04

Chemical Total 1.9E-04 NA 6.3E-06 2.0E-04

Exposure Point Total 2.0E-04

Exposure Medium Total 2.0E-04

Medium Total 2.0E-04

Receptor Total Total Receptor Risks 1.1E-03



Source:  U.S. EPA (1996).  Recommendations of the Technical Review Workgroup for Lead 
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil Page 1 of 1

Table 11.3
ALM Calculations of Blood Lead Concentrations (PbBs) for an Industrial Worker
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee
Version date 6/21/09

Variable Units

GSDi and PbBo  from 
Analysis of NHANES 1999-

2004

GSDi and PbBo  from 
Analysis of NHANES III 
(Phases 1&2)

PbS ug/g or ppm 63.05 63.05
Rfetal/maternal -- 0.9 0.9

BKSF ug/dL per 
ug/day

0.4 0.4

GSDi -- 1.8 2.1
PbB0 ug/dL 1.0 1.5
IRS g/day 0.100 0.100

IRS+D g/day -- --
WS -- -- --
KSD -- -- --

AFS, D -- 0.12 0.12
EFS, D days/yr 250 250
ATS, D days/yr 365 365

PbBadult PbB of adult worker, geometric mean ug/dL 1.2 1.7
PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 2.9 5.2

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0 10.0
P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 0.01% 0.58%

Description of  Variable
Soil lead concentration

Fetal/maternal PbB ratio 
Biokinetic Slope Factor

Geometric standard deviation PbB

Baseline PbB

Averaging time (same for soil and dust)

Soil ingestion rate (including soil-derived indoor dust)

Total ingestion rate of outdoor soil and indoor dust

Weighting factor; fraction of IRS+D ingested as outdoor soil

Mass fraction of soil in dust

Absorption fraction (same for soil and dust)

Exposure frequency (same for soil and dust)



Source:  U.S. EPA (1996).  Recommendations of the Technical Review Workgroup for Lead 
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil Page 1 of 1

Table 11.4
ALM Calculations of Blood Lead Concentrations (PbBs) for a Construction Worker
Site 66 Remedial Investigation Report
NSF-IH, Indian Head, Maryland

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee
Version date 6/21/09

Variable Units
GSDi and PbBo  from Analysis 

of NHANES 1999-2004

GSDi and PbBo  from 
Analysis of NHANES III 
(Phases 1&2)

PbS ug/g or ppm 63.05 63.05
Rfetal/maternal -- 0.9 0.9

BKSF ug/dL per 
ug/day

0.4 0.4

GSDi -- 1.8 2.1
PbB0 ug/dL 1.0 1.5
IRS g/day 0.480 0.480

IRS+D g/day -- --
WS -- -- --
KSD -- -- --

AFS, D -- 0.12 0.12
EFS, D days/yr 125 125
ATS, D days/yr 365 365

PbBadult PbB of adult worker, geometric mean ug/dL 1.5 2.0
PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 3.5 6.1

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0 10.0
P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 0.03% 1.0%

Soil ingestion rate (including soil-derived indoor dust)

Total ingestion rate of outdoor soil and indoor dust

Averaging time (same for soil and dust)

Exposure frequency (same for soil and dust)

Absorption fraction (same for soil and dust)

Mass fraction of soil in dust

Weighting factor; fraction of IRS+D ingested as outdoor soil

Biokinetic Slope Factor

Description of  Variable

Geometric standard deviation PbB

Soil lead concentration

Fetal/maternal PbB ratio 

Baseline PbB



       LEAD MODEL FOR WINDOWS Version 1.1

     ==================================================================================

     Model Version: 1.1 Build11

     User Name: 

     Date: February 23, 2011

     Site Name: Site 66

     Operable Unit: 

     Run Mode: Research

     ==================================================================================

     ****** Air ******

     Indoor Air Pb Concentration: 30.000 percent of outdoor.

     Other Air Parameters:

     Age        Time        Ventilation          Lung          Outdoor Air

              Outdoors          Rate          Absorption         Pb Conc

              (hours)        (m³/day)            (%)          (µg Pb/m³)

     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

     .5‐1      1.000           2.000            32.000           0.100

     1‐2       2.000           3.000            32.000           0.100

     2‐3       3.000           5.000            32.000           0.100

     3‐4       4.000           5.000            32.000           0.100

     4‐5       4.000           5.000            32.000           0.100

     5‐6       4.000           7.000            32.000           0.100

     6‐7       4.000           7.000            32.000           0.100

     ****** Diet ******

     Age     Diet Intake(µg/day)

     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

     .5‐1      2.260

     1‐2       1.960

     2‐3       2.130

     3‐4       2.040

     4‐5       1.950

     5‐6       2.050

     6‐7       2.220

     ****** Drinking Water ******

     Water Consumption: 

     Age     Water (L/day)

     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

     .5‐1      0.200

     1‐2       0.500

     2‐3       0.520

     3‐4       0.530

     4‐5       0.550

     5‐6       0.580

     6‐7       0.590



     Drinking Water Concentration: 4.000 µg Pb/L

     ****** Soil & Dust ******

     Multiple Source Analysis Used

     Average multiple source concentration: 54.135 µg/g

     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700

     Outdoor airborne lead to indoor household dust lead concentration: 100.000

     Use alternate indoor dust Pb sources? No

     Age          Soil (µg Pb/g)       House Dust (µg Pb/g)

     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

     .5‐1               63.050              54.135

     1‐2                63.050              54.135

     2‐3                63.050              54.135

     3‐4                63.050              54.135

     4‐5                63.050              54.135

     5‐6                63.050              54.135

     6‐7                63.050              54.135

     ****** Alternate Intake ******

     Age      Alternate (µg Pb/day)

     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

     .5‐1     0.000

     1‐2      0.000

     2‐3      0.000

     3‐4      0.000

     4‐5      0.000

     5‐6      0.000

     6‐7      0.000

     ****** Maternal Contribution: Infant Model ******

     Maternal Blood Concentration: 1.000 µg Pb/dL 

     *****************************************

     CALCULATED BLOOD LEAD AND LEAD UPTAKES:  

     *****************************************

     Year         Air                Diet               Alternate       Water

                (µg/day)           (µg/day)              (µg/day)      (µg/day)

     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

     .5‐1        0.021               1.093               0.000          0.387

     1‐2         0.034               0.945               0.000          0.964

     2‐3         0.062               1.032               0.000          1.007

     3‐4         0.067               0.993               0.000          1.031

     4‐5         0.067               0.955               0.000          1.078

     5‐6         0.093               1.007               0.000          1.140

     6‐7         0.093               1.092               0.000          1.161



      Year     Soil+Dust             Total               Blood

               (µg/day)            (µg/day)             (µg/dL)

     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

     .5‐1        1.435               2.936                1.6

     1‐2         2.271               4.214                1.8

     2‐3         2.281               4.382                1.6

     3‐4         2.292               4.382                1.5

     4‐5         1.709               3.809                1.3

     5‐6         1.542               3.782                1.2

     6‐7         1.459               3.805                1.1
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Appendix H 
Ecological Risk Assessment Tables 



AnalyteName

Maximum 

Non-Detect

Maximum 

Concentration 

Detected

Sample ID of 

Maximum 

Detected 

Concentration

Arithmetic 

Mean
1

Standard 

Deviation 

of Mean

Inorganics (UG/L)

Aluminum 3 / 4 122 525 IS66SW03 279 194

Antimony 0 / 4 1.50 -- -- 0.75 0.0

Arsenic 1 / 4 2.70 3.90 IS66SW03 1.99 1.28

Barium 4 / 4 -- 54.9 IS66SW02 42.7 10.3

Beryllium 0 / 4 0.20 -- -- 0.10 0.0

Cadmium 0 / 4 0.20 -- -- 0.10 0.0

Calcium 4 / 4 -- 16,300 IS66SW03 12,650 4,343

Chromium 0 / 4 1.00 -- -- 0.36 0.096

Cobalt 4 / 4 -- 9.00 IS66SW02 6.05 2.27

Copper 0 / 4 4.40 -- -- 1.53 0.49

Cyanide 0 / 4 1.20 -- -- 0.60 0.0

Iron 4 / 4 -- 7,960 IS66SW02 5,233 2,417

Lead 4 / 4 -- 2.60 IS66SW02 2.03 0.48

Magnesium 4 / 4 -- 7,250 IS66SW03 4,325 2,024

Manganese 4 / 4 -- 1,230 IS66SW02 721 368

Mercury 0 / 4 0.10 -- -- 0.050 0.0

Nickel 1 / 4 3.60 5.10 IS66SW05 2.59 1.68

Potassium 4 / 4 -- 2,160 IS66SW05 1,675 431

Selenium 0 / 4 2.90 -- -- 1.45 0.0

Silver 0 / 4 0.50 -- -- 0.25 0.0

Sodium 4 / 4 -- 44,200 IS66SW04 34,900 12,230

Thallium 0 / 4 4.90 -- -- 2.45 0.0

Vanadium 4 / 4 -- 4.60 IS66SW05 3.10 1.00

Zinc 1 / 4 11.3 65.0 IS66SW05 19.3 30.5

Dissolved Metals (UG/L)

Aluminum 0 / 4 22.1 -- -- 7.15 2.60

Antimony 0 / 4 1.50 -- -- 0.75 0.0

Arsenic 0 / 4 2.70 -- -- 1.35 0.0

Barium 4 / 4 -- 49.9 IS66SW02 36.9 11.5

Beryllium 0 / 4 0.20 -- -- 0.10 0.0

Cadmium 0 / 4 0.20 -- -- 0.10 0.0

Calcium 4 / 4 -- 17,100 IS66SW03 12,148 4,286

Chromium 0 / 4 0.40 -- -- 0.20 0.0

Cobalt 2 / 4 4.40 9.70 IS66SW02 4.63 3.79

Copper 0 / 4 1.60 -- -- 0.58 0.19

Iron 4 / 4 -- 3,400 IS66SW02 1,676 1,473

Lead 0 / 4 1.50 -- -- 0.68 0.050

Magnesium 4 / 4 -- 7,520 IS66SW03 4,375 2,158

Manganese 4 / 4 -- 1,280 IS66SW02 716 398

Mercury 0 / 4 0.14 -- -- 0.059 0.0085

Nickel 0 / 4 2.90 -- -- 1.19 0.29

Potassium 4 / 4 -- 2,280 IS66SW05 1,805 451

Selenium 0 / 4 2.90 -- -- 1.45 0.0

Silver 0 / 4 0.50 -- -- 0.25 0.0

Sodium 4 / 4 -- 45,200 IS66SW04 35,775 12,220

Thallium 0 / 4 4.90 -- -- 2.45 0.0

Table H-1

Summary Statistics - Site 66 Surface Water (Used in Food Web Modeling)

Naval Support Facility - Indian Head, Indian Head, MD

Frequency 

of Detection

Page 1 of 5 1 - One-half of the reporting limit was used for non-detected samples when calculating the mean.



AnalyteName

Maximum 

Non-Detect

Maximum 

Concentration 

Detected

Sample ID of 

Maximum 

Detected 

Concentration

Arithmetic 

Mean
1

Standard 

Deviation 

of Mean

Table H-1

Summary Statistics - Site 66 Surface Water (Used in Food Web Modeling)

Naval Support Facility - Indian Head, Indian Head, MD

Frequency 

of Detection

Vanadium 0 / 4 1.10 -- -- 0.35 0.17

Zinc 0 / 4 5.90 -- -- 2.54 0.32

Pesticide/Polychlorinated Biphenyls (UG/L)

4,4'-DDD 0 / 4 0.10 -- -- 0.050 0.0

4,4'-DDE 0 / 4 0.10 -- -- 0.050 0.0

4,4'-DDT 0 / 4 0.10 -- -- 0.050 0.0

Aldrin 0 / 4 0.050 -- -- 0.025 0.0

alpha-BHC 0 / 4 0.050 -- -- 0.025 0.0

alpha-Chlordane 0 / 4 0.050 -- -- 0.025 0.0

Aroclor-1016 0 / 4 1.00 -- -- 0.50 0.0

Aroclor-1221 0 / 4 2.00 -- -- 1.00 0.0

Aroclor-1232 0 / 4 1.00 -- -- 0.50 0.0

Aroclor-1242 0 / 4 1.00 -- -- 0.50 0.0

Aroclor-1248 0 / 4 1.00 -- -- 0.50 0.0

Aroclor-1254 0 / 4 1.00 -- -- 0.50 0.0

Aroclor-1260 0 / 4 1.00 -- -- 0.50 0.0

beta-BHC 0 / 4 0.050 -- -- 0.025 0.0

delta-BHC 0 / 4 0.050 -- -- 0.025 0.0

Dieldrin 0 / 4 0.10 -- -- 0.050 0.0

Endosulfan I 0 / 4 0.050 -- -- 0.025 0.0

Endosulfan II 0 / 4 0.10 -- -- 0.050 0.0

Endosulfan sulfate 0 / 4 0.10 -- -- 0.050 0.0

Endrin 0 / 4 0.10 -- -- 0.050 0.0

Endrin aldehyde 0 / 4 0.10 -- -- 0.050 0.0

Endrin ketone 0 / 4 0.10 -- -- 0.050 0.0

gamma-BHC (Lindane) 0 / 4 0.050 -- -- 0.025 0.0

gamma-Chlordane 0 / 4 0.050 -- -- 0.025 0.0

Heptachlor 0 / 4 0.050 -- -- 0.025 0.0

Heptachlor epoxide 0 / 4 0.050 -- -- 0.025 0.0

Methoxychlor 0 / 4 0.50 -- -- 0.25 0.0

Toxaphene 0 / 4 5.00 -- -- 2.50 0.0

Semivolatile Organic Compounds (UG/L)

1,1-Biphenyl 0 / 4 10.0 -- -- 5.00 0.0

2,2'-Oxybis(1-chloropropane) 0 / 4 10.0 -- -- 5.00 0.0

2,4,5-Trichlorophenol 0 / 4 25.0 -- -- 12.5 0.0

2,4,6-Trichlorophenol 0 / 4 10.0 -- -- 5.00 0.0

2,4-Dichlorophenol 0 / 4 10.0 -- -- 5.00 0.0

2,4-Dimethylphenol 0 / 4 10.0 -- -- 5.00 0.0

2,4-Dinitrophenol 0 / 4 25.0 -- -- 12.5 0.0

2,4-Dinitrotoluene 0 / 4 5.00 -- -- 2.50 0.0

2,6-Dinitrotoluene 0 / 4 5.00 -- -- 2.50 0.0

2-Chloronaphthalene 0 / 4 10.0 -- -- 5.00 0.0

2-Chlorophenol 0 / 4 10.0 -- -- 5.00 0.0

2-Methylnaphthalene 0 / 4 10.0 -- -- 5.00 0.0

2-Methylphenol 0 / 4 10.0 -- -- 5.00 0.0

2-Nitroaniline 0 / 4 25.0 -- -- 12.5 0.0

2-Nitrophenol 0 / 4 10.0 -- -- 5.00 0.0

Page 2 of 5 1 - One-half of the reporting limit was used for non-detected samples when calculating the mean.



AnalyteName

Maximum 

Non-Detect

Maximum 

Concentration 

Detected

Sample ID of 

Maximum 

Detected 

Concentration

Arithmetic 

Mean
1

Standard 

Deviation 

of Mean

Table H-1

Summary Statistics - Site 66 Surface Water (Used in Food Web Modeling)

Naval Support Facility - Indian Head, Indian Head, MD

Frequency 

of Detection

3,3'-Dichlorobenzidine 0 / 4 10.0 -- -- 5.00 0.0

3-Nitroaniline 0 / 4 25.0 -- -- 12.5 0.0

4,6-Dinitro-2-methylphenol 0 / 4 25.0 -- -- 12.5 0.0

4-Bromophenyl-phenylether 0 / 4 10.0 -- -- 5.00 0.0

4-Chloro-3-methylphenol 0 / 4 10.0 -- -- 5.00 0.0

4-Chloroaniline 0 / 4 10.0 -- -- 5.00 0.0

4-Chlorophenyl-phenylether 0 / 4 10.0 -- -- 5.00 0.0

4-Methylphenol 0 / 4 10.0 -- -- 5.00 0.0

4-Nitroaniline 0 / 4 25.0 -- -- 12.5 0.0

4-Nitrophenol 0 / 4 25.0 -- -- 12.5 0.0

Acenaphthene 0 / 4 10.0 -- -- 5.00 0.0

Acenaphthylene 0 / 4 10.0 -- -- 5.00 0.0

Acetophenone 0 / 4 10.0 -- -- 5.00 0.0

Anthracene 0 / 4 10.0 -- -- 5.00 0.0

Atrazine 0 / 4 10.0 -- -- 5.00 0.0

Benzaldehyde 0 / 4 10.0 -- -- 5.00 0.0

Benzo(a)anthracene 0 / 4 10.0 -- -- 5.00 0.0

Benzo(a)pyrene 0 / 4 10.0 -- -- 5.00 0.0

Benzo(b)fluoranthene 0 / 4 10.0 -- -- 5.00 0.0

Benzo(g,h,i)perylene 0 / 4 10.0 -- -- 5.00 0.0

Benzo(k)fluoranthene 0 / 4 10.0 -- -- 5.00 0.0

bis(2-Chloroethoxy)methane 0 / 4 10.0 -- -- 5.00 0.0

bis(2-Chloroethyl)ether 0 / 4 10.0 -- -- 5.00 0.0

bis(2-Ethylhexyl)phthalate 0 / 4 10.0 -- -- 5.00 0.0

Butylbenzylphthalate 0 / 4 10.0 -- -- 5.00 0.0

Caprolactam 0 / 4 10.0 -- -- 5.00 0.0

Carbazole 0 / 4 10.0 -- -- 5.00 0.0

Chrysene 0 / 4 10.0 -- -- 5.00 0.0

Dibenz(a,h)anthracene 0 / 4 10.0 -- -- 5.00 0.0

Dibenzofuran 0 / 4 10.0 -- -- 5.00 0.0

Diethylphthalate 0 / 4 10.0 -- -- 5.00 0.0

Dimethyl phthalate 0 / 4 10.0 -- -- 5.00 0.0

Di-n-butylphthalate 0 / 4 10.0 -- -- 5.00 0.0

Di-n-octylphthalate 0 / 4 10.0 -- -- 5.00 0.0

Fluoranthene 0 / 4 10.0 -- -- 5.00 0.0

Fluorene 0 / 4 10.0 -- -- 5.00 0.0

Hexachlorobenzene 0 / 4 10.0 -- -- 5.00 0.0

Hexachlorobutadiene 0 / 4 10.0 -- -- 5.00 0.0

Hexachlorocyclopentadiene 0 / 4 10.0 -- -- 5.00 0.0

Hexachloroethane 0 / 4 10.0 -- -- 5.00 0.0

Indeno(1,2,3-cd)pyrene 0 / 4 10.0 -- -- 5.00 0.0

Isophorone 0 / 4 10.0 -- -- 5.00 0.0

Naphthalene 0 / 4 10.0 -- -- 5.00 0.0

n-Nitroso-di-n-propylamine 0 / 4 10.0 -- -- 5.00 0.0

n-Nitrosodiphenylamine 0 / 4 10.0 -- -- 5.00 0.0

Nitrobenzene 0 / 4 2.50 -- -- 1.25 0.0

Pentachlorophenol 0 / 4 25.0 -- -- 12.5 0.0

Page 3 of 5 1 - One-half of the reporting limit was used for non-detected samples when calculating the mean.



AnalyteName

Maximum 

Non-Detect

Maximum 

Concentration 

Detected

Sample ID of 

Maximum 

Detected 

Concentration

Arithmetic 

Mean
1

Standard 

Deviation 

of Mean

Table H-1

Summary Statistics - Site 66 Surface Water (Used in Food Web Modeling)

Naval Support Facility - Indian Head, Indian Head, MD

Frequency 

of Detection

Phenanthrene 0 / 4 10.0 -- -- 5.00 0.0

Phenol 0 / 4 10.0 -- -- 5.00 0.0

Pyrene 0 / 4 10.0 -- -- 5.00 0.0

Explosives (UG/L)

1,3,5-Trinitrobenzene 0 / 4 2.50 -- -- 1.25 0.0

1,3-Dinitrobenzene 0 / 4 2.50 -- -- 1.25 0.0

2,4,6-Trinitrotoluene 0 / 4 2.50 -- -- 1.25 0.0

2-Amino-4,6-dinitrotoluene 0 / 4 5.00 -- -- 2.50 0.0

2-Nitrotoluene 0 / 4 5.00 -- -- 2.50 0.0

3-Nitrotoluene 0 / 4 5.00 -- -- 2.50 0.0

4-Amino-2,6-dinitrotoluene 0 / 4 5.00 -- -- 2.50 0.0

4-Nitrotoluene 0 / 4 5.00 -- -- 2.50 0.0

HMX 0 / 4 2.50 -- -- 1.25 0.0

Nitroglycerin 0 / 4 16.0 -- -- 8.00 0.0

Nitroguanidine 0 / 4 5.00 -- -- 2.50 0.0

Perchlorate 0 / 4 0.20 -- -- 0.10 0.0

RDX 0 / 4 2.50 -- -- 1.25 0.0

Tetryl 0 / 4 5.00 -- -- 2.50 0.0

Volatile Organic Compounds (UG/L)

1,1,1-Trichloroethane 0 / 4 10.0 -- -- 5.00 0.0

1,1,2,2-Tetrachloroethane 0 / 4 10.0 -- -- 5.00 0.0

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 0 / 4 10.0 -- -- 5.00 0.0

1,1,2-Trichloroethane 0 / 4 10.0 -- -- 5.00 0.0

1,1-Dichloroethane 0 / 4 10.0 -- -- 5.00 0.0

1,1-Dichloroethene 0 / 4 10.0 -- -- 5.00 0.0

1,2,4-Trichlorobenzene 0 / 4 10.0 -- -- 5.00 0.0

1,2-Dibromo-3-chloropropane 0 / 4 10.0 -- -- 5.00 0.0

1,2-Dibromoethane 0 / 4 10.0 -- -- 5.00 0.0

1,2-Dichlorobenzene 0 / 4 10.0 -- -- 5.00 0.0

1,2-Dichloroethane 0 / 4 10.0 -- -- 5.00 0.0

1,2-Dichloropropane 0 / 4 10.0 -- -- 5.00 0.0

1,3-Dichlorobenzene 0 / 4 10.0 -- -- 5.00 0.0

1,4-Dichlorobenzene 0 / 4 10.0 -- -- 5.00 0.0

2-Butanone 0 / 4 10.0 -- -- 5.00 0.0

2-Hexanone 0 / 4 10.0 -- -- 5.00 0.0

4-Methyl-2-pentanone 0 / 4 10.0 -- -- 5.00 0.0

Acetone 0 / 4 14.0 -- -- 4.75 2.06

Benzene 0 / 4 10.0 -- -- 5.00 0.0

Bromodichloromethane 1 / 4 10.0 2.00 IS66SW03 4.25 1.50

Bromoform 0 / 4 10.0 -- -- 5.00 0.0

Bromomethane 0 / 4 10.0 -- -- 5.00 0.0

Carbon disulfide 0 / 4 10.0 -- -- 5.00 0.0

Carbon tetrachloride 0 / 4 10.0 -- -- 5.00 0.0

Chlorobenzene 0 / 4 10.0 -- -- 5.00 0.0

Chloroethane 0 / 4 10.0 -- -- 5.00 0.0

Chloroform 1 / 4 10.0 1.00 IS66SW03 4.00 2.00

Chloromethane 0 / 4 10.0 -- -- 5.00 0.0

Page 4 of 5 1 - One-half of the reporting limit was used for non-detected samples when calculating the mean.
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Maximum 

Non-Detect

Maximum 

Concentration 

Detected

Sample ID of 

Maximum 

Detected 

Concentration

Arithmetic 

Mean
1

Standard 

Deviation 

of Mean

Table H-1

Summary Statistics - Site 66 Surface Water (Used in Food Web Modeling)

Naval Support Facility - Indian Head, Indian Head, MD

Frequency 

of Detection

cis-1,2-Dichloroethene 0 / 4 10.0 -- -- 5.00 0.0

cis-1,3-Dichloropropene 0 / 4 10.0 -- -- 5.00 0.0

Cyclohexane 0 / 4 10.0 -- -- 5.00 0.0

Dibromochloromethane 0 / 4 10.0 -- -- 5.00 0.0

Dichlorodifluoromethane (Freon-12) 0 / 4 10.0 -- -- 5.00 0.0

Ethylbenzene 0 / 4 10.0 -- -- 5.00 0.0

Isopropylbenzene 0 / 4 10.0 -- -- 5.00 0.0

Methyl acetate 0 / 4 10.0 -- -- 5.00 0.0

Methylcyclohexane 0 / 4 10.0 -- -- 5.00 0.0

Methylene chloride 0 / 4 10.0 -- -- 4.38 1.25

Methyl-tert-butyl ether (MTBE) 0 / 4 10.0 -- -- 5.00 0.0

Styrene 0 / 4 10.0 -- -- 5.00 0.0

Tetrachloroethene 0 / 4 10.0 -- -- 5.00 0.0

Toluene 0 / 4 10.0 -- -- 3.88 2.25

trans-1,2-Dichloroethene 0 / 4 10.0 -- -- 5.00 0.0

trans-1,3-Dichloropropene 0 / 4 10.0 -- -- 5.00 0.0

Trichloroethene 0 / 4 10.0 -- -- 5.00 0.0

Trichlorofluoromethane (Freon-11) 0 / 4 10.0 -- -- 5.00 0.0

Vinyl chloride 0 / 4 10.0 -- -- 5.00 0.0

Xylene, total 0 / 4 10.0 -- -- 5.00 0.0

Other Parameters (MG/L)

Hardness 4 / 4 -- 81.1 IS66SW03 53.8 21.7

Page 5 of 5 1 - One-half of the reporting limit was used for non-detected samples when calculating the mean.



AnalyteName

Maximum 

Non-Detect

Maximum 

Concentration 

Detected

Sample ID of 

Maximum 

Detected 

Concentration

Arithmetic 

Mean
1

Standard 

Deviation 

of Mean

Inorganics (MG/KG)

Aluminum 4 / 4 -- 10,900 IS66SB070103 8,848 1,532

Antimony 0 / 4 0.48 -- -- 0.21 0.024

Arsenic 4 / 4 -- 17.1 IS66SB030306 6.00 7.44

Barium 4 / 4 -- 131 IS66SB030306 73.0 39.8

Beryllium 2 / 4 0.67 2.30 IS66SB030306 0.98 0.93

Cadmium 0 / 4 0.55 -- -- 0.091 0.12

Calcium 4 / 4 -- 22,600 IS66SB030306 7,049 10,464

Chromium 4 / 4 -- 26.2 IS66SB030306 19.7 4.53

Cobalt 4 / 4 -- 12.8 IS66SB070103 7.80 3.72

Copper 4 / 4 -- 40.4 IS66SB030306 23.3 12.0

Cyanide 0 / 4 0.097 -- -- 0.043 0.0052

Iron 4 / 4 -- 32,200 IS66SB020205 27,100 5,604

Lead 4 / 4 -- 186 IS66SB030306 59.8 84.7

Magnesium 4 / 4 -- 2,120 IS66SB090104 1,337 599

Manganese 4 / 4 -- 278 IS66SB070103 179 112

Mercury 1 / 4 0.11 0.63 IS66SB030306 0.19 0.29

Nickel 4 / 4 -- 25.4 IS66SB030306 14.2 8.43

Potassium 4 / 4 -- 1,010 IS66SB090104 789 210

Selenium 1 / 4 0.82 3.00 IS66SB030306 1.04 1.31

Silver 0 / 4 0.15 -- -- 0.068 0.0065

Sodium 0 / 4 293 -- -- 77.0 47.6

Thallium 0 / 4 1.50 -- -- 0.68 0.065

Vanadium 4 / 4 -- 156 IS66SB030306 66.6 62.3

Zinc 4 / 4 -- 391 IS66SB030306 127 176

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD 3 / 4 4.20 33.0 IS66SB030306 16.8 12.8

4,4'-DDE 3 / 4 4.20 14.0 IS66SB070103 8.63 5.80

4,4'-DDT 2 / 4 5.60 40.0 IS66SB070103 17.2 18.3

Aldrin 0 / 4 2.70 -- -- 1.20 0.15

alpha-BHC 1 / 4 2.70 4.00 IS66SB070103 1.88 1.42

alpha-Chlordane 0 / 4 2.70 -- -- 1.20 0.15

Aroclor-1016 0 / 4 52.0 -- -- 23.3 2.90

Aroclor-1221 0 / 4 110 -- -- 47.5 6.14

Aroclor-1232 0 / 4 52.0 -- -- 23.3 2.90

Aroclor-1242 0 / 4 52.0 -- -- 23.3 2.90

Aroclor-1248 0 / 4 52.0 -- -- 23.3 2.90

Aroclor-1254 0 / 4 52.0 -- -- 23.3 2.90

Aroclor-1260 0 / 4 52.0 -- -- 23.3 2.90

beta-BHC 2 / 4 2.20 8.50 IS66SB070103 2.87 3.76

delta-BHC 0 / 4 2.70 -- -- 1.20 0.15

Dieldrin 2 / 4 4.20 2.00 IS66SB030306 2.04 0.048

Endosulfan I 1 / 4 2.70 1.30 IS66SB070103 1.20 0.15

Endosulfan II 2 / 4 4.20 1.20 IS66SB030306 1.64 0.51

Endosulfan sulfate 1 / 4 5.20 7.70 IS66SB070103 3.61 2.74

Endrin 1 / 4 5.20 0.91 IS66SB020205 2.04 0.79

Endrin aldehyde 2 / 4 5.20 19.0 IS66SB070103 6.38 8.42

Endrin ketone 2 / 4 5.20 29.0 IS66SB070103 9.03 13.3

gamma-BHC (Lindane) 0 / 4 2.70 -- -- 1.20 0.15

gamma-Chlordane 2 / 4 2.70 14.0 IS66SB070103 4.26 6.50

Table H-2

Summary Statistics - Site 66 Shallow Subsurface Soil (Used in Food Web Modeling)

Naval Support Facility - Indian Head, Indian Head, MD

Frequency 

of Detection

Page 1 of 5 1 - One-half of the reporting limit was used for non-detected samples when calculating the mean.
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Table H-2

Summary Statistics - Site 66 Shallow Subsurface Soil (Used in Food Web Modeling)

Naval Support Facility - Indian Head, Indian Head, MD

Frequency 

of Detection

Heptachlor 0 / 4 2.70 -- -- 1.20 0.15

Heptachlor epoxide 2 / 4 2.20 0.83 IS66SB070103 0.93 0.17

Methoxychlor 1 / 4 27.0 77.0 IS66SB070103 28.0 32.7

Toxaphene 0 / 4 270 -- -- 120 14.7

Semivolatile Organic Compounds (UG/KG)

1,1-Biphenyl 0 / 4 520 -- -- 233 29.0

2,2'-Oxybis(1-chloropropane) 0 / 4 520 -- -- 233 29.0

2,4,5-Trichlorophenol 0 / 4 1,300 -- -- 588 75.0

2,4,6-Trichlorophenol 0 / 4 520 -- -- 233 29.0

2,4-Dichlorophenol 0 / 4 520 -- -- 233 29.0

2,4-Dimethylphenol 0 / 4 520 -- -- 233 29.0

2,4-Dinitrophenol 0 / 4 1,300 -- -- 588 75.0

2,4-Dinitrotoluene 0 / 4 520 -- -- 233 29.0

2,6-Dinitrotoluene 0 / 4 520 -- -- 233 29.0

2-Chloronaphthalene 0 / 4 520 -- -- 233 29.0

2-Chlorophenol 0 / 4 520 -- -- 233 29.0

2-Methylnaphthalene 1 / 4 520 210 IS66SB070103 221 25.9

2-Methylphenol 0 / 4 520 -- -- 233 29.0

2-Nitroaniline 0 / 4 1,300 -- -- 588 75.0

2-Nitrophenol 0 / 4 520 -- -- 233 29.0

3- and 4-Methylphenol

3,3'-Dichlorobenzidine 0 / 4 520 -- -- 233 29.0

3-Nitroaniline 0 / 4 1,300 -- -- 588 75.0

4,6-Dinitro-2-methylphenol 0 / 4 1,300 -- -- 588 75.0

4-Bromophenyl-phenylether 0 / 4 520 -- -- 233 29.0

4-Chloro-3-methylphenol 0 / 4 520 -- -- 233 29.0

4-Chloroaniline 0 / 4 520 -- -- 233 29.0

4-Chlorophenyl-phenylether 0 / 4 520 -- -- 233 29.0

4-Methylphenol 0 / 4 520 -- -- 233 29.0

4-Nitroaniline 0 / 4 1,300 -- -- 588 75.0

4-Nitrophenol 0 / 4 1,300 -- -- 588 75.0

Acenaphthene 2 / 4 520 1,700 IS66SB070103 580 748

Acenaphthylene 1 / 4 520 170 IS66SB070103 211 37.1

Acetophenone 1 / 4 520 110 IS66SB070103 196 62.6

Anthracene 2 / 4 520 4,700 IS66SB070103 1,403 2,201

Atrazine 0 / 4 520 -- -- 233 29.0

Benzaldehyde 0 / 4 520 -- -- 233 29.0

Benzo(a)anthracene 3 / 4 420 15,000 IS66SB070103 4,120 7,262

Benzo(a)pyrene 3 / 4 420 15,000 IS66SB070103 4,095 7,275

Benzo(b)fluoranthene 3 / 4 420 15,000 IS66SB070103 4,150 7,239

Benzo(g,h,i)perylene 3 / 4 420 11,000 IS66SB070103 2,945 5,370

Benzo(k)fluoranthene 3 / 4 420 13,000 IS66SB070103 3,610 6,268

bis(2-Chloroethoxy)methane 0 / 4 520 -- -- 233 29.0

bis(2-Chloroethyl)ether 0 / 4 520 -- -- 233 29.0

bis(2-Ethylhexyl)phthalate 0 / 4 520 -- -- 192 98.7

Butylbenzylphthalate 0 / 4 520 -- -- 233 29.0

Caprolactam 0 / 4 520 -- -- 233 29.0

Carbazole 3 / 4 420 2,900 IS66SB070103 923 1,320

Chrysene 3 / 4 420 15,000 IS66SB070103 4,190 7,220

Dibenz(a,h)anthracene 2 / 4 520 2,600 IS66SB070103 825 1,184
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Dibenzofuran 2 / 4 520 710 IS66SB070103 338 251

Diethylphthalate 0 / 4 520 -- -- 233 29.0

Dimethyl phthalate 0 / 4 520 -- -- 233 29.0

Di-n-butylphthalate 0 / 4 520 -- -- 233 29.0

Di-n-octylphthalate 0 / 4 520 -- -- 233 29.0

Fluoranthene 3 / 4 420 27,000 IS66SB070103 7,620 12,957

Fluorene 3 / 4 420 1,200 IS66SB070103 453 503

Hexachlorobenzene 0 / 4 520 -- -- 233 29.0

Hexachlorobutadiene 0 / 4 520 -- -- 233 29.0

Hexachlorocyclopentadiene 0 / 4 520 -- -- 233 29.0

Hexachloroethane 0 / 4 520 -- -- 233 29.0

Indeno(1,2,3-cd)pyrene 3 / 4 420 11,000 IS66SB070103 3,010 5,329

Isophorone 0 / 4 520 -- -- 233 29.0

Naphthalene 3 / 4 420 630 IS66SB070103 273 242

n-Nitroso-di-n-propylamine 0 / 4 520 -- -- 233 29.0

n-Nitrosodiphenylamine 0 / 4 520 -- -- 233 29.0

Nitrobenzene 0 / 4 520 -- -- 233 29.0

Pentachlorophenol 0 / 4 1,300 -- -- 588 75.0

Phenanthrene 3 / 4 420 17,000 IS66SB070103 4,905 8,097

Phenol 0 / 4 520 -- -- 233 29.0

Pyrene 3 / 4 420 25,000 IS66SB070103 6,923 12,073

Explosives (UG/KG)

1,3,5-Trinitrobenzene 0 / 4 620 -- -- 310 0.0

1,3-Dinitrobenzene 0 / 4 620 -- -- 310 0.0

2,4,6-Trinitrotoluene 0 / 4 620 -- -- 310 0.0

2-Amino-4,6-dinitrotoluene 0 / 4 1,200 -- -- 600 0.0

2-Nitrotoluene 0 / 4 1,200 -- -- 600 0.0

3-Nitrotoluene 0 / 4 1,200 -- -- 600 0.0

4-Amino-2,6-dinitrotoluene 0 / 4 1,200 -- -- 600 0.0

4-Nitrotoluene 0 / 4 1,200 -- -- 600 0.0

HMX 0 / 4 620 -- -- 310 0.0

Nitroglycerin 0 / 4 4,000 -- -- 2,000 0.0

Nitroguanidine 0 / 4 150 -- -- 65.0 7.07

Perchlorate 3 / 4 2.80 1.70 IS66SB090104 1.29 0.36

RDX 0 / 4 620 -- -- 310 0.0

Tetryl 0 / 4 1,200 -- -- 600 0.0

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 0 / 4 18.0 -- -- 7.75 1.32

1,1,2,2-Tetrachloroethane 0 / 4 18.0 -- -- 7.75 1.32

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 0 / 4 18.0 -- -- 7.75 1.32

1,1,2-Trichloroethane 0 / 4 18.0 -- -- 7.75 1.32

1,1-Dichloroethane 0 / 4 18.0 -- -- 7.75 1.32

1,1-Dichloroethene 0 / 4 18.0 -- -- 7.75 1.32

1,2,4-Trichlorobenzene 0 / 4 18.0 -- -- 7.75 1.32

1,2-Dibromo-3-chloropropane 0 / 4 18.0 -- -- 7.75 1.32

1,2-Dibromoethane 0 / 4 18.0 -- -- 7.75 1.32

1,2-Dichlorobenzene 0 / 4 18.0 -- -- 7.75 1.32

1,2-Dichloroethane 0 / 4 18.0 -- -- 7.75 1.32

1,2-Dichloropropane 0 / 4 18.0 -- -- 7.75 1.32

1,3-Dichlorobenzene 0 / 4 18.0 -- -- 7.75 1.32
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1,4-Dichlorobenzene 0 / 4 18.0 -- -- 7.75 1.32

2-Butanone 0 / 4 18.0 -- -- 7.75 1.32

2-Hexanone 0 / 4 18.0 -- -- 7.75 1.32

4-Methyl-2-pentanone 0 / 4 18.0 -- -- 7.75 1.32

Acetone 0 / 4 18.0 -- -- 7.75 1.32

Benzene 0 / 4 18.0 -- -- 7.75 1.32

Bromodichloromethane 0 / 4 18.0 -- -- 7.75 1.32

Bromoform 0 / 4 18.0 -- -- 7.75 1.32

Bromomethane 0 / 4 18.0 -- -- 7.75 1.32

Carbon disulfide 0 / 4 18.0 -- -- 7.75 1.32

Carbon tetrachloride 0 / 4 18.0 -- -- 7.75 1.32

Chlorobenzene 0 / 4 18.0 -- -- 7.75 1.32

Chloroethane 0 / 4 18.0 -- -- 7.75 1.32

Chloroform 0 / 4 18.0 -- -- 7.75 1.32

Chloromethane 0 / 4 18.0 -- -- 7.75 1.32

cis-1,2-Dichloroethene 0 / 4 18.0 -- -- 7.75 1.32

cis-1,3-Dichloropropene 0 / 4 18.0 -- -- 7.75 1.32

Cyclohexane 0 / 4 18.0 -- -- 7.75 1.32

Dibromochloromethane 0 / 4 18.0 -- -- 7.75 1.32

Dichlorodifluoromethane (Freon-12) 0 / 4 18.0 -- -- 7.75 1.32

Ethylbenzene 0 / 4 18.0 -- -- 7.75 1.32

Isopropylbenzene 0 / 4 18.0 -- -- 7.75 1.32

Methyl acetate 0 / 4 18.0 -- -- 7.75 1.32

Methylcyclohexane 0 / 4 18.0 -- -- 7.75 1.32

Methylene chloride 0 / 4 18.0 -- -- 7.75 1.32

Methyl-tert-butyl ether (MTBE) 0 / 4 18.0 -- -- 7.75 1.32

Styrene 0 / 4 18.0 -- -- 7.75 1.32

Tetrachloroethene 0 / 4 18.0 -- -- 7.75 1.32

Toluene 0 / 4 18.0 -- -- 7.75 1.32

trans-1,2-Dichloroethene 0 / 4 18.0 -- -- 7.75 1.32

trans-1,3-Dichloropropene 0 / 4 18.0 -- -- 7.75 1.32

Trichloroethene 0 / 4 18.0 -- -- 7.75 1.32

Trichlorofluoromethane (Freon-11) 0 / 4 18.0 -- -- 7.75 1.32

Vinyl chloride 0 / 4 18.0 -- -- 7.75 1.32

Xylene, total 0 / 4 18.0 -- -- 7.75 1.32

Dioxin/Furans (PG/G)

1,2,3,4,6,7,8-Heptachlorodibenzofuran

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin

1,2,3,4,7,8,9-Heptachlorodibenzofuran

1,2,3,4,7,8-Hexachlorodibenzofuran

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin

1,2,3,6,7,8-Hexachlorodibenzofuran

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin

1,2,3,7,8,9-Hexachlorodibenzofuran

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin

1,2,3,7,8-Pentachlorodibenzofuran

1,2,3,7,8-Pentachlorodibenzo-p-dioxin

2,3,4,6,7,8-Hexachlorodibenzofuran

2,3,4,7,8-Pentachlorodibenzofuran

2,3,7,8-TCDD (dioxin)
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2,3,7,8-Tetrachlorodibenzofuran

Octachlorodibenzofuran

Octachlorodibenzo-p-dioxin

Total heptachlorodibenzofuran

Total heptachlorodibenzo-p-dioxin

Total hexachlorodibenzofuran

Total hexachlorodibenzo-p-dioxin

Total pentachlorodibenzofuran

Total pentachlorodibenzo-p-dioxin

Total tetrachlorodibenzofuran

Total tetrachlorodibenzo-p-dioxin

Toxic Equivalents (Total TEQ)

Other Parameters (MG/KG)

pH 4 / 4 -- 8.52 IS66SB030306 7.09 1.60

Total organic carbon 4 / 4 -- 73,100 IS66SB030306 25,353 31,902
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