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Executive Summary 
 
Introduction 
 
This site-specific Remedial Investigation (RI) Report is submitted to the Department of Navy’s 
Engineering Field Activity, Chesapeake (EFA CHES), Naval Facilities Engineering Command, 
under Contract Task Order (CTO) 0066 of the Comprehensive Long-Term Environmental 
Action Navy (CLEAN), contract number N62470-95-D6007.  The RI was conducted at Sites 6, 
39, and 45 of the Naval District Washington (NDW), Indian Head in Indian Head, Maryland.*   
 
The subsequent chapters of this RI Report for Sites 6, 39 and 45 at NDW, Indian Head present 
background and historical information on the NDW, Indian Head facility, summarize prior field 
investigations at these sites, describe the field efforts used to support this RI Report, and detail 
the risk assessments for human and ecological receptors.  This Executive Summary summarizes 
the findings of the RI, the associated conclusions, and the recommendations for each site. 
 
Site 6 - Hypo Spill, Radiographic Facility, Accelerator Control 
Building and Open Drain 
 
Site 6 consists of the area around Building 1349 (the former control building, currently used for 
storage), Building 1718 (the current control building), and Building 1140 (the radiographic 
accelerator building).  Buildings 1349 and 1140 were built in 1965, while Building 1718 was 
built in 1985.  X-ray photographs of explosives are taken in Building 1140 and these x-ray 
photographs are developed in the control building using fixer and developer solutions.  The spent 
fixer solution contains silver, as does the washwater, but to a lesser extent.  Prior to 1977, the 
release of photographic process wastewaters containing silver, including spent fixer, to an 
adjacent drainage ditch has been documented.  Since at least the mid-1980s, photographic 
washwater has been discharged to the sanitary sewer system while the spent fixer has been 
containerized for later recovery of the silver.  Therefore, there is no current source of 
contamination beyond the residue of the photographic process wastewater. 
 
This site is surrounded by a fence with one gate for vehicles and one gate for pedestrians.  The 
buildings are on top of a grassy knoll.  Access to the buildings is provided by a paved road.  
From the top of the knoll, precipitation runs off into a depression at the base of the hill.  This 
depression is beneath the outlet of a culvert that carries stormwater from the wooded area west of 
the site.  Stormwater runoff ponds in this depression.  From the eastern edge of the depression, a 
ditch extends northeast along the edge of the site.  This ditch carries water intermittently.  On the 
eastern edge of the site, the ditch crosses under the fence and continues to flow through the 
adjacent woods.  Site 6 is covered with grass and, outside the fenced area, is partially enclosed 
by woods. 

                                          
* On October 1, 2003, the installation management functions at Indian Head transferred from Indian Head 
Division – Naval Surface Warfare Center (IHDIV-NSWC) to NDW.  References to this installation will now be 
Naval District Washington, Indian Head, Maryland. 
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Because the only potential contaminant in photographic process wastewater residues is silver, the 
RI considered the presence of only silver in the soil, surface water and groundwater at Site 6.  
Seven surface soil samples, five surface soil samples from intermittently wet areas, five shallow 
subsurface soil samples, two surface water samples, and three shallow groundwater samples 
were collected as part of this RI.  In addition, a site-specific background surface soil sample and 
site-specific background shallow subsurface soil sample were collected.  Silver was found at 
elevated concentrations in the surface soil and shallow subsurface soil adjacent to Building 1718 
and along the drainages.  A sample collected from where the drainage ditch crosses under the site 
perimeter fence had slightly elevated silver concentrations, indicating that the silver probably has 
been transported offsite.  Low concentrations of silver were detected in the surface water and 
shallow groundwater, indicating that the silver does not dissolve readily but remains associated 
with the soil. 
 
The human health risk assessment (HHRA) considered exposure to the Site 6 soil, surface water 
and shallow groundwater.  The silver concentration in the surface water, shallow groundwater 
and fugitive dust emissions (from the surface soil) were below the corresponding risk-based 
concentration (RBC), indicating minimal risk from exposure to those environmental media.  
Exposure to silver in the current and future surface soil resulted in a hazard index (HI) above the 
target value of 1.0 for the future reasonable maximal exposure (RME) child resident and the 
future RME construction worker.  These high values resulted from the use of the maximum 
observed concentration as the exposure point concentration.  It was necessary to use the 
maximum silver concentration instead of the 95% upper confidence limit (UCL) for the exposure 
point concentration because the data were skewed.  The RME scenarios were based on exposure 
of a receptor to the maximum soil concentration for 100 percent of the exposure time.  Because 
the very elevated silver concentrations are limited to two discrete areas, the southern corner of 
Building 1718 and the depression beneath the culvert, it is likely that the RME scenarios provide 
an extremely conservative estimate of potential future exposure to silver.  The central tendency 
(CT) scenarios, which used the geometric mean as the exposure point concentration, resulted in 
HIs substantially less than the target value for the future child resident and the future 
construction worker.  Because silver is not classified as having carcinogenic potential, no cancer 
risks were quantified in the HHRA. 
 
The ecological risk assessment (ERA) considered the exposure of ecological receptors to the site 
soil and groundwater.  Because the drainage ditch at Site 6 conveys intermittent stormwater 
runoff, the ditch does not provide a viable habitat for aquatic receptors.  Therefore, exposure of 
aquatic receptors to the surface water in this drainage ditch was not considered.  Based on 
topography and the direction of the groundwater flow, it is hypothesized that the Site 6 
groundwater intersects surface water downgradient from the site.  To provide a conservative 
evaluation of the groundwater’s potential impact on the downgradient surface water, the ERA 
evaluated the Site 6 groundwater in the same manner as surface water.  The ERA concluded that 
silver should be retained as a contaminant of concern for a more detailed ERA. 
 
Further action is recommended to address the health hazards posed by the silver contamination to 
the future RME child resident and the future RME construction worker.  To address potential 
ecological risk, it is recommended that the ERA proceed to step 3B and that additional soil and 
surface water samples be collected downstream of Site 6. 
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Site 39 – Stack Emissions 
 
Site 39 is located on the southeast side of NDW, Indian Head overlooking Mattawoman Creek 
and encompasses the area around Buildings 497, 497A and 498.  These buildings were 
constructed in 1942 and were used for the production of explosives until 1994.  Buildings 497, 
497A and 498 were used for the curing and drying of explosives.  Emissions from the curing 
and/or drying processes were released to the atmosphere through one stack at Building 497, 
which was used in the production of unsymmetrical dimethylhydrazine (UDMH), and two stacks 
on the roof of 498, which were used in the production of nitroguanidine.  Emissions from these 
stacks may have caused surface soil contamination in the vicinity of these buildings, but the 
quantities of contaminants are not known. 
 
In addition to the stack emissions, other historical releases of chemicals to the environment at 
Site 39 occurred through the disposal of wastewaters to the sanitary wastewater collection 
system, building drains and stormwater drains.  These wastewater collection systems discharged 
to Mattawoman Creek via aboveground piping.  These wastewater streams had the potential to 
affect only the creek.  The potentially contaminated sediment in Mattawoman Creek adjacent to 
Site 39 is being addressed under the Mattawoman Creek Ecological Study and is beyond the 
scope of this RI.  This RI considered only the Site 39 soils and associated transport pathways 
(i.e., soil to groundwater). 
 
The field investigation evaluated the presence of metals, explosives and semi-volatile organic 
compounds (SVOCs) in the surface soil and shallow surface soil at Site 39.  Twenty surface soil 
samples and 20 shallow subsurface soil samples were collected during this RI.  In addition, a 
site-specific background surface soil sample and site-specific background subsurface soil sample 
were collected.  The data were compared to the United States Environmental Protection Agency 
(USEPA) Region III soil screening levels (SSLs) with a dilution and attenuation factor (DAF) of 
20.  Based on this comparison, the analytes present in the soil did not pose a threat to 
groundwater quality.  Therefore, no groundwater monitoring wells were installed and exposure 
to groundwater was not quantitatively considered in the risk assessment. 
 
The analytical data indicate the presence of elevated concentrations of several inorganics in the 
Site 39 soils and in the site-specific background samples.  Zinc and lead were detected at 
elevated concentrations in the vicinity of site buildings and along the access roads.  Elevated zinc 
concentrations were detected along the fence line.  The lead likely resulted from leaded gasoline 
emissions (the site was used for several decades prior to the phase out of leaded gasoline in the 
1970s) and from degraded building exterior paint.  The zinc sources were likely degraded 
exterior building paint, galvanized fencing, and vehicle use of the access road.  These sources of 
lead and zinc represent anthropogenic background activities.  The data indicate that elevated 
levels of other inorganics, such as antimony and selenium, were due to activities at other sites on 
the NDW, Indian Head installation.  For example, it is hypothesized that elevated levels of 
antimony and selenium were related to an upwind coal combustion facility.  Aside from the lead 
and zinc, there is no clear pattern to the chemical distribution in the soil, indicating no discrete 
source of contamination at the site. 
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The HHRA considered exposure of current/future industrial workers, current/future 
trespassers/visitors, future residents, and future construction workers to the surface soil.  The 
pathway that resulted in an HI above the target value was the future RME child resident.  The HI 
for each target organ, however, was below the threshold value for which an adverse effect would 
be expected.  The HI for the future CT child resident was below the target value.  All cancer 
risks were either below or within the target risk range of 10-6 to 10-4. 
 
The ERA concluded that zinc found in the soil was the only analyte that posed a potential risk to 
plants and soil invertebrates.  The presence of elevated zinc concentrations, however, was due to 
anthropogenic background activities.  CERCLA does not address chemicals which are related to 
anthropogenic or natural background conditions.  Therefore, under CERCLA, no further action 
for Site 39 is recommended. 
 
Site 45 – Abandoned Drums 
 
Site 45 is located approximately 300 feet west of Site 44 (Soak Out Area) in the northwest-
central portion of the facility.  The site is in a wooded area 125 feet northeast of Building 674 
and 450 feet northwest of Building 1363.  The terrain is generally flat and slopes southward.  
The site previously contained 21 empty, partially rusted 55-gallon drums and two overpack 
drums.  Southwest of this area and at the base of the gentle slope is a small wetland.  Initially, 
this wetland was included within the boundaries of Site 45.  Based on the analytical data, it was 
determined that the wetland was not impacted by the soil contamination associated with the 
former drum abandonment area.  Therefore, the wetland was removed from Site 45 for 
designation as a site screening area to be investigated separately. 
 
Prior to their removal from the site, the drums had rusted through in some places.  Some drums 
appeared to have been cut and welded end-to-end in a manner similar to the drums that were 
used at Site 44 (Soak Out Area).  The actual origin and contents of the drums are not known.  
However, the drums were reported to have been in this area for 15 to 20 years and may have 
originated from the soak out process at Site 44.  Thus, it is suspected that these drums originally 
contained a hazardous waste, probably solvent(s).  Had the 21 55-gallons drums and two 
overpack drums been full when placed at the site, up to approximately 1,300 gallons of solvent 
could have leaked to the underlying soil. 
 
Because of the lack of information on the origin of the drums, the field investigation evaluated 
the presence of volatile organic compounds (VOCs,) SVOCs, explosives and metals in the 
surface soil, subsurface soil, and shallow groundwater at Site 45.  Four surface soil samples, four 
subsurface soil samples, and four grab shallow groundwater samples were collected during this 
RI.  In addition, a site-specific background surface soil sample and a site-specific background 
subsurface soil sample were collected. 
 
Few organic compounds were detected in the soil samples.  Nitrocellulose was detected in all the 
surface soil samples and subsurface soil samples, including the site-specific background samples.  
Nitrocellulose was a component of the residual propellant removed during the soak out process 
at Site 44.  The data suggest that the formerly abandoned drums did contain waste from Site 44.  
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The nitrocellulose present in the site-specific background samples suggests that Site 45 may also 
have been affected by activities at other sites on the NDW, Indian Head. 
 
Although the surface soil contained elevated levels of some inorganics, such as iron and 
cadmium, the subsurface soil data indicated that few inorganic analytes had been leached from 
the surface soil.  The two surface soil samples collected downslope from the center of the former 
drum abandonment area tended to have lower concentrations of inorganics than the samples 
collected from the center and upslope portions of the site.  The data indicate that, while the 
abandoned drums had affected the surface soil at Site 45, this effect was confined to the surface 
soil and contaminants did not migrate substantially to the subsurface soil or to the wetland.  Grab 
shallow groundwater samples were also collected.  The analytical results of these samples further 
indicate that the contamination in the surface soil is not substantially migrating downwards.  
Similar to Site 39, the data, in particular the nitrocellulose and antimony results, suggest that the 
Site 45 soil is being affected by activities at other sites on the NDW, Indian Head installation. 
 
The HHRA evaluated exposure to surface soil and subsurface soil at Site 45.  Comparison of the 
grab shallow groundwater data to the drinking water RBCs indicated that the groundwater did 
not pose a threat to human health.  The soil exposure pathway resulted in an HI for the future 
RME child resident and future RME construction worker that exceeded the target value.  For 
both receptors, the non-cancer hazard for each target organ is an HI less than the target value.  
The majority of the non-cancer hazard is due to iron.  The iron exposure point concentration was 
the maximum concentration at the site.  This concentration was approximately 80 percent higher 
than the next highest iron concentration.  It is unlikely that a receptor would be exposed to the 
maximum iron concentration for the entire duration of the exposure.  In addition, the exposure 
point concentration included the background level of iron, which accounts for about one third of 
the iron present in the sample.  The CT exposure scenarios for both the future child resident and 
the future construction worker had HIs less than the target value.  Based on this evaluation, the 
chemicals present in the soil at Site 45 do not pose unacceptable risks to human health. 
 
The ERA indicated that the compounds present in the soil pose only minimal risks to ecological 
receptors. 
 
Based on the HHRA and the ERA, it is recommended that no further action be considered for 
Site 45. 
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1.0 Introduction 
This Site-Specific Remedial Investigation (RI) Report is submitted to Department of the Navy 
(Navy), Engineering Field Activity, Chesapeake (EFA CHES), Naval Facilities Engineering 
Command under Contract Task Order (CTO) 0066, under the Comprehensive Long-term 
Environmental Action Navy (CLEAN), contract number N62470-95-D-6007.  The RI was 
conducted at the Naval District Washington (NDW), Indian Head in Indian Head, Maryland.*   

This report presents the data collected during the RI.  The data are evaluated to provide an 
assessment of the nature and extent of contamination (i.e., contaminant types, concentrations, 
distribution, and migration pathways) and contaminant fate and transport.  Additionally, this 
report presents an assessment of the potential risks to human health and the environment. 

This chapter presents the objectives of the RI, the organization of the RI report, a description of 
NDW, Indian Head including its current and historical land uses, a summary of prior 
investigations conducted at NDW, Indian Head, and descriptions of the three sites where the RI 
was conducted. 

1.1 Objectives of the Remedial Investigation 

The primary objective of this RI was to define the nature and extent of contamination at IR Sites 
6, 39 and 45 of NDW, Indian Head.  The specific objectives were to: 

• 

• 

• 

• 

• 

                                         

Identify the sources of contamination at the IR sites; 

Determine the nature and extent of contamination caused by any volatile organic 
compounds (VOCs), semi-volatile organic compounds (SVOCs), inorganics, and 
explosives detected in soil, surface water, sediment and shallow groundwater at the IR 
sites; 

Assess the potential for offsite migration of contaminants;  

Determine the potential for risks to human health based on exposure to soil, sediment, 
surface water and shallow groundwater at the sites; and 

Determine the potential for ecological risks based on exposure to soil, sediment and 
surface water at the sites. 

1.2 Organization of the Remedial Investigation Report 

The RI Report is organized as follows: 

Chapter 1 serves as an introduction to this RI effort and provides background information on the 
NDW, Indian Head facility and on Sites 6, 39 and 45. 

 
* On October 1, 2003, the installation management functions at Indian Head transferred from Indian Head 
Division – Naval Surface Warfare Center (IHDIV-NSWC) to NDW.  References to this installation will now be 
Naval District Washington, Indian Head, Maryland. 
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Chapter 2 provides detailed information on the natural environment including topography, 
climate, surface water hydrology, geology, hydrogeology, ecology, and cultural and historical 
resources. 

Chapter 3 provides brief descriptions of the various field activities conducted at NDW, Indian 
Head during the RI. 

Chapters 4 provides a general discussion of the fate and transport processes hypothesized to play 
important roles at the IR Sites under investigation and on the methods used to perform the human 
health risk assessment (HHRA) and ecological risk assessment (ERA). 

Chapter 5 presents a summary of the field sampling performed at Site 6, an evaluation of the 
nature and extent of contamination at Site 6, a discussion of the processes that govern the fate 
and transport of Site 6 contaminants, and an assessment of the risks posed to human health and 
the environment by the contaminants observed at Site 6. 

Chapter 6 presents a summary of the field sampling performed at Site 39, an evaluation of the 
nature and extent of contamination at Site 39, a discussion of the processes that govern the fate 
and transport of Site 39 contaminants, and an assessment of the risks posed to human health and 
the environment by the contaminants observed at Site 39. 

Chapter 7 presents a summary of the field sampling performed at Site 45, an evaluation of the 
nature and extent of contamination at Site 45, a discussion of the processes that govern the fate 
and transport of Site 45 contaminants, and an assessment of the risks posed to human health and 
the environment by the contaminants observed at Site 45. 

Chapter 8 summarizes the conclusions regarding the extent of contamination at each site and the 
associated risks, and provides recommendations for future actions at each site. Supporting 
information is provided in the appendices to this report. 

1.3 Facility Description 

NDW, Indian Head is a military facility consisting of the main installation on the Cornwallis 
Neck Peninsula and the Stump Neck Annex.  The main installation encompasses 2,500 acres.  
Slightly less than 1,000 additional acres are located across Mattawoman Creek at the Stump 
Neck Annex.  NDW, Indian Head is located in northwestern Charles County, Maryland, 25 miles 
southwest of Washington, District of Columbia (Figure 1.1).  The main installation 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.  The main installation includes Marsh Island 
and Thoroughfare Island, which are located in Mattawoman Creek.  Elevations range from sea 
level to 111 feet above mean sea level (msl) on Cornwallis Neck. 

Both the main installation (Cornwallis Neck Peninsula) and the Stump Neck Annex are on the 
National Priorities List (NPL).  The main installation and Stump Neck Annex are separated by 
Mattawoman Creek (noncontiguous), have separate United States Environmental Protection 
Agency (USEPA) identification numbers, and perform dissimilar operations.  Since the Federal 
Facilities Agreement was signed by the Navy and the USEPA, all sites at Stump Neck are being 
addressed under the IR program.  The sites investigated in this RI effort are on the main 
installation. 
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1.3.1 Current and Historical Uses of NDW, Indian Head 

NDW, Indian Head was established in 1890 and is the Navy’s oldest continuously operating 
ordnance station.  At various times during its operation, NDW, Indian Head 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 large naval guns 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 at that time an islet in 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, NDW, Indian Head was redesignated the Naval Powder Factory 
(Parsons Engineering Science, Inc. (Parsons), 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.  In 1966, NDW, Indian Head was 
renamed the Naval Ordnance Station.  Rum Point, an 80-acre promontory in Mattawoman Creek 
near Stump Neck, was also acquired in this year.  Bullitt Neck was obtained in five small 
acquisitions between 1965 and 1966, in order to meet safety and security needs arising from 
explosive magazines on the Indian Head station (Parsons, 2000). 

After the Vietnam conflict, the mission of NDW, Indian Head 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 
(Parsons, 2000).  In 1992, the Naval Ordnance Station was renamed the Indian Head Division, 
Naval Surface Warfare Center.  In 2003, installation management functions were transferred to 
Naval District Washington, Indian Head.  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 cover 47 percent or 1,603 acres of NDW, Indian Head and include pine, pine-
hardwood, and hardwood forest cover types.  Recreation areas at Indian Head include 1,150 
acres of designated hunting areas, approximately 2 miles of shoreline fishing areas, and 1.5 miles 
of nature trails. 

1.3.2 Surrounding Land Uses 

NDW, Indian Head 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, 
where most residential developments are located, is directly east of NDW, Indian Head.  The 
Indian Head Highway (Route 210) extends eastward from the NDW, Indian Head main gate, 
attracting businesses and providing access to residential areas off the main highway.  The 
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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 Mattawoman Creek east of the main installation. 

The Stump Neck Annex is bordered to the north by 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. 

1.4 Previous Investigations 

In June 1982, Naval Energy and Environment Support Activity (NEESA) conducted an Initial 
Assessment Study (IAS).  Submitted in May of 1983, the report evaluated the various sites at 
NDW, Indian Head to determine if a potential threat to human health or the environment existed 
(Hart, 1983).  The report identified five sites (Sites 5, 6, 8, 12, and 25) as exhibiting a potential 
threat.  A Confirmation Study was conducted at three of these sites (Sites 5, 8, and 12) and was 
published in September 1985 by CH2M HILL.  Removal Actions were subsequently conducted 
at Sites 5 and 8. 

A Phase II RCRA Facility Assessment was conducted in 1988 (Kearney, 1988) and a 
supplemental Preliminary Assessment (PA) Report was prepared by NEESA in January 1992 
(NEESA, 1992).  The report evaluated an additional 17 sites (Sites 39 to 55).  All but two sites 
(Sites 51 and 52) were recommended for further work.  As a follow-up to the supplemental PA, a 
Site Inspection (SI) was conducted on Sites 39 through 50, and Sites 53, 54, and 55 in two 
phases.  Phase I focused on Site 42, Olsen Road Landfill.  Phase II focused on the remainder of 
the sites.  Based on the results of the SI, all the sites were recommended for further study 
(EFACHES, 1997). 

As required under the Comprehensive Environmental Response, Compensation and Liability Act 
of 1980 (CERCLA), the USEPA conducted a Hazard Ranking System scoring for NDW, Indian 
Head.  The Activity scored a 50, which is above the 28.5 cut-off score.  Therefore, NDW, Indian 
Head was proposed for the NPL on February 13, 1995, and was officially placed on the list on 
September 29, 1995. 

1.5 Descriptions of Sites 6, 39 and 45 

The locations of the sites at NDW, Indian Head are shown in Figure 1.2. 

1.5.1 Site 6 – Hypo Spill, Radiographic Facility, Accelerator Control Building 
and Open Drain 

Site 6 consists of the area around Building 1349 (the former control building, currently used for 
storage), Building 1718 (the current control building), and Building 1140 (the radiographic 
accelerator building) (Figure 1.3).  The buildings are located on a small hill.  Access is provided 
by a paved drive.  The site is predominantly covered with grass and is mostly surrounded by 
woods.  A stormwater line runs from Building 1718 to partway down the hill, where the 
stormwater pipe emerges adjacent to a swale.  This swale carries runoff from the vicinity of 
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Building 1718 to a depression at the base of the hill.  A culvert carries stormwater from offsite 
areas across the access road and discharges the stormwater into the same depression.  From the 
eastern edge of the depression, a drainage ditch carries water parallel to the southern site 
perimeter fence and offsite in a northeasterly direction.  Once beyond the site 6 fence the ditch 
becomes a stream.  The drainage ditch holds water intermittently. 

Buildings 1349 and 1140 were built in 1965, while Building 1718 was built in 1985.  X-ray 
photographs of explosives are taken in Building 1140 and these photographs are developed in the 
control building.  The process of developing the film is stopped by soaking the film in a solution 
of fixer, which is composed of sodium thiosulfate.  The unexposed silver on the film is washed 
off by the fixer.  Therefore, the spent fixer solution contains silver.  The IAS, which was 
conducted in 1983 by NEESA, stated that approximately 2,000 x-ray sheets were developed per 
month.  The actual quantity of x-ray sheets developed each month by the facility could not be 
verified.  One interviewee for the IAS stated that, prior to 1977, all photographic process liquid 
wastes, including the spent fixer, were discharged into the nearby open ditch.  This statement 
could not be confirmed.  Regardless, since the mid-1980’s, the photographic wastewater has 
been discharged to the sanitary sewer, while the spent fixer has been containerized for later 
recovery of silver. 

Ten gallons of fixer were reportedly spilled onto the ground behind Building 1349 in 1973 when 
the contents of an old tank were transferred to a new storage facility.  Site reconnaissance in 
1982 indicated approximately 200 square feet of bare soil and stressed vegetation in the vicinity 
of the spill (NEESA, 1983).  Subsequent spills may also have occurred behind Building 1349 
(NEESA, 1983).  Table 1.1 summarizes the estimated quantities of hazardous materials released 
at Site 6 from the fixer spill. 

Based on the results of the IAS, it was recommended that a Confirmation Study be conducted at 
Site 6 to establish contaminant concentrations and potential environmental effects if the Site 5 
study revealed a risk to aquatic life due to releases of silver-bearing wastes derived from the 
development of x-ray film (NEESA, 1983).  The reason for conditioning the field investigation at 
Site 6 on the results of the Site 5 investigation was that the same industrial process was used at 
both sites.  Thus, the same chemicals were used and stored at Site 5 as at Site 6, and both sites 
had similar potential for releases of wastewaters to the surrounding area. 

Based on potential impacts to ecological receptors from silver in the soil and sediment, soil and 
sediment with greater than 10 milligrams per kilogram (mg/kg) of silver were removed from Site 
5 as part of two removal actions conducted between 1992 and 1995.  The only chemical of 
potential concern (COPC) identified for the soil at Site 5 was silver.  Because the silver in the 
Site 5 soil posed a threat to ecological receptors, the determination was made to proceed with a 
field investigation at Site 6 to determine if historical use of Site 6 had resulted in silver 
contamination of the surrounding soil and adjacent drainage ditch. 

1.5.2 Site 39 – Stack Emissions 

Site 39 is located on the southeast side of NDW, Indian Head overlooking Mattawoman Creek 
and encompasses the area around Buildings 497, 497A and 498 (Figure 1.4).  These buildings 
were constructed in 1942 and were used for the production of explosives until 1994 (Dolph, 
2000).  A variety of explosives, including Explosive D (also known as ammonium picrate), 
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nitroguanidine, Composition D-2, dinitropropanol (DNPOH), bis-dinitropropyl acetal/formal, 
plastisol nitrocellulose, dimethyl ammonium nitrate, dimethyl nitramine, unsymmetrical 
dimethylhydrazine (UDMH), and high-bulk-density nitroguanidine (HBNQ) were processed at 
Site 39 (NEESA, 1983, and Dolph, 2000).  Buildings 497, 497A and 498 were used for the 
curing and drying of the explosives.  Emissions from the curing and/or drying processes were 
released to the atmosphere through one stack at Building 497, which was used in the production 
of UDMH, and two stacks on the roof of 498, which were used in the production of 
nitroguanidine.  Emissions from these stacks may have caused surface soil contamination in the 
vicinity of these buildings, but the quantities of contaminants discharged by the stacks are not 
known. 

In addition to the stack emissions, other historical releases of chemicals to the environment 
occurred through the disposal of wastewaters to the sanitary wastewater collection system, 
building drains and stormwater drains.  These wastewater collection systems discharged to 
Mattawoman Creek (Dolph, 2000) via aboveground piping.  Records indicate that as recently as 
the 1980s, wastewaters were discharged to Mattawoman Creek through outfalls IW05 and IW42 
(Dolph, 2000).  Based on historical records, the wastewaters that were discharged to 
Mattawoman Creek through these outfalls may have contained silver nitrate, HBNQ, methylene 
chloride, ethylene dichloride and explosives (Dolph, 2000). 

A SI was conducted for Site 39 in 1992 that included the collection of two sediment samples 
from the outfall of a discharge pipe from Building 497 to Mattawoman Creek and four sediment 
samples from Mattawoman Creek.  Sediment samples were collected by surface soil and petite 
ponar sampling techniques.  One surface sediment sample was collected at the outfall of the 
discharge point and the second at the effluent point of entry to the creek.  Three shallow 
sediment samples were collected downstream of the outfall point and a fourth was collected 
upstream.  Sediment samples were collected from apparent low energy zones of the creek and all 
creek sample points were spaced approximately 200 feet apart along the main channel. 

Analytical results from this sampling are: 

• 

• 

• 

• 

VOCs:  Acetone was detected in one sample at an estimated concentration of 780 
micrograms per kilogram (µg/kg); chloromethane and carbon disulfide were each 
detected in two samples at concentrations below the method detection limit. 

Base Neutral Acid Extractables (BNAs):  Thirteen BNA compounds were detected in 
samples from Site 39.  All concentrations were reported as estimated values.  Individual 
analytes may be representative of compounds commonly found in petroleum products 
and/or waste oils. 

Target Analyte List (TALs):  Twelve TAL analytes were detected in all sediment 
samples.  Four of these 12 analytes (lead, cobalt, mercury, and silver) were reported at 
concentrations above the corresponding average background level in soil.  Arsenic was 
detected in all but one sediment sample. 

Explosive derivatives:  Pelletized nitrocellulose (PNC) was detected in all six sediment 
samples at estimated concentrations from 9.9 to 365 mg/kg.  UDMH was detected in 
three sediment samples at concentrations from 57.5 to 85.5 mg/kg.  HBNQ was detected 
in three sediment samples at concentrations from 1.88 to 429 mg/kg. 
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This prior investigation did not include any soil samples.  Based on these results, the 1994 Final 
SI report recommended additional study of soil and sediments at the outfall from Site 39 to better 
determine the nature and extent of contamination. 

It was determined to separate the evaluation of sediment in Mattawoman Creek potentially 
affected by Site 39 from the upland area of Site 39 because of the ongoing Mattawoman Creek 
Ecological Study.  This study addresses contamination in the creek along its entire border with 
the NDW, Indian Head facility.  Because the contamination in the sediment adjacent to Site 39 is 
being addressed by the Mattawoman Creek Ecological Study, this RI report addresses only the 
soils in the area around Buildings 497, 497A, and 498.  Based on the historical survey of the site, 
the only documented release(s) that could have affected these soils are the stack emissions. 

1.5.3 Site 45 – Abandoned Drums 

Site 45 is located approximately 300 feet west of Site 44 (Soak Out Area) in the northwest-
central portion of the facility.  The site is in a wooded area 125 feet northeast of Building 674 
and 450 feet northwest of Building 1363 (Figure 1.5).  The terrain is generally flat and slopes to 
the south.  The site previously contained 21 empty, partially rusted 55-gallon drums and two 
overpack drums.  The drums were rusted through in some places and some appeared to have 
been cut and welded end-to-end in a manner similar to the drums that were used at Site 44 (Soak 
Out Area).  The actual origin and contents of the drums are not known.  However, the drums 
were reported to have been in this area for 15 to 20 years and may have originated from the soak 
out process at Site 44 (NEESA, 1992).  The soak out process at Site 44 was reported to be 
actively used during the late 1960s to early 1970s.  A soak tank was filled with solvent to remove 
propellant from rocket motor catapult tubes (NEESA, 1992).  The solvent was believed to be 
Pennchem 901B, a polysulfide, nonflammable solvent containing mercaptan (NEESA, 1992).  
Thus, it is suspected that the abandoned drums originally contained a hazardous waste, probably 
solvent(s).  Had the 21 55-gallons drums and two overpack drums been full when placed at the 
site, up to approximately 1,300 gallons of solvent could have leaked to the underlying soil (EFA 
CHES Naval Facilities Engineering Command, Oct 1997).  Table 1.1 summarizes the estimated 
quantities of hazardous materials disposed of at Site 45. 
 
A Phase II SI was completed to determine if the surface soils had been contaminated as a result 
of the drums.  This limited study, performed in 1992 and documented in the 1994 Final SI 
Report for Phase II, included conducting a shallow soil-gas survey and collecting surface soil 
samples.  The drums were present at the time of the investigation.  In 1995, the rusted drums 
were removed from the site and disposed. 
 
Three soil borings were made using a hand auger and were located along the downgradient side 
of the drum area, as presented in Figure 1.5.  One soil sample was then collected from each 
boring from 0 to 1 foot below ground surface (bgs).  Carbon disulfide and dimethylphenol were 
detected at estimated concentrations of 2.0 µg/kg and 66.0 µg/kg, respectively, and all detected 
metals were within natural background levels, with the exception of cadmium (1.2 and 1.6 
mg/kg) and cobalt (26.8 mg/kg) (Ensafe/Allen & Hoshall, 1994).  However, none of these 
concentrations exceeded the corresponding USEPA Region III Risk-Based Concentration (RBC) 
screening levels. 
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Four soil-gas samples were collected by a manually-driven probe and were located both in and 
surrounding the drum area:  one boring was upslope of the drum area, two borings were 
downslope of the drum area; and one boring was in the approximate center of the drum area 
(Figure 1.5).  Low levels of total volatiles, xylene, and tetrachloroethene (PCE) vapors were 
detected by gas chromatograph/flame-ionization detector in all four soil-gas samples, suggesting 
that volatile constituents may be present in subsurface soils (Ensafe/Allen & Hoshall, 1994).  
None of these concentrations exceeded the USEPA Region III RBC screening levels for air 
inhalation. 
 
Based on these results, the Final SI report recommended the removal and disposal of all drums 
followed by the collection and analysis of additional samples to better define the nature and 
extent of contamination at the site.  The final SI report suggested the following sampling scheme: 
 
Subsurface Soil – Soil gas sampling did not indicate levels that warrant further investigation.  No 
additional sampling was proposed. 
 
Surface Soil – Previous sampling conducted to evaluate surface soils did not exceed USEPA 
Region III RBC screening levels.  However, two additional surface soil samples were proposed 
to be collected from within the wetland area to determine if Site 45 contaminants may have 
migrated offsite. 
 
Surface Water – Seasonal ponding periodically occurs within the nearby wetland area.  As a 
further check on possible offsite contaminant migration from Site 45, one surface water sample 
was proposed to be collected from any ponded water found in the wetland. 
 
Shallow Groundwater – Because no shallow groundwater samples were collected in past 
investigations at the site, shallow groundwater sampling was proposed to determine if a human 
health or ecological risk exists at Site 45.  Additionally, migration of shallow groundwater could 
impact offsite waters.  Three shallow groundwater samples were proposed to be collected using 
direct push technology (DPT) borings and a peristaltic pump. 
 

For the Site 45 Work Plan, the above recommendations were evaluated and revised.  The specific 
sampling performed at Site 45 to support this RI report is described in Section 7.1. 
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TABLE



Location Contaminant
Estimated Quantity

(in gallons)
Site 6 Photographic fixer (sodium thiosulfate) containing dissolved silver1,2 10

Site 39
Emissions from stacks used in the curing and drying process for explosives 
production unknown

Site 45 Unknown solvent3 Up to 13004

NOTES:

SOURCES:

NEESA, 1983.
NEESA, 1992.

EFA CHES, October 1997.

1 This spill reportedly occurred in 1973 when the contents of an old tank were transferred to a new storage facility.  
Other accidental spills may also have occurred in the area behind Building 1349.
2 Additionally, during the period of 1965 to 1977, periodic disposal of chemicals derived from the photographic 
processing of 2,000 X-rays per month at Building 1349 may have occurred into an open ditch
on Site 6.
3 The actual orgin and previous contents of the drums are not known with certainty.  According to the January 1992 
PA, the drums were reported to have been in this area for 15 to 20 years and may have originated from the soak 
out process at Site 44.  Thus, it is suspected that these drums originally contained a hazardous waste, probably 
solvents(s).  The solvent believed to have been used at Site 44 is Pennchem 901B, a polysulfide solvent containing 
mercaptan (NEESA, 1992).
4 The estimated released quantity of solvent assumes that the drums were full when placed on site and the entire 
contents leaked to the underlying soil.

NDW, Indian Head, Maryland

Summary of Hazardous Materials or Wastes Released at Sites 6, 39, and 45
Table 1.1

RI Report for Sites 6, 39 and 45
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2.0 Physical Characteristics 
 
This chapter contains a discussion of the physical characteristics of NDW, Indian Head.  This 
chapter is organized as follows: 
 
• 
• 
• 
• 
• 
• 

• 

• 

• 

Section 2.1, Topography and Climate; 
Section 2.2, Soils; 
Section 2.3, Hydrology; 
Section 2.4, Geology; 
Section 2.5, Hydrogeology; and 
Section 2.6, Ecology 

 
2.1 Topography and Climate 
 
NDW, Indian Head is situated on a peninsula that separates Mattawoman Creek from the 
Potomac River.  The terrain is characterized primarily by gently sloping hills and valleys.  
Elevations range from sea-level along the perimeter of the peninsula to 125 feet above msl at 
bluffs located in the northeastern portion of the facility. 
 
Climate is typical of the humid temperate continental climatic zone the facility lies in.  This zone 
has hot, humid summers, and relatively mild winters.  Due to its proximity to the Potomac River 
and its tributaries, NDW, Indian Head experiences less extreme temperatures, higher 
precipitation, and higher humidity compared to inland areas.  The average daily maximum 
temperature is 67.5  Fahrenheit (ºF) and the average daily minimum temperature is 45 degrees 
ºF.  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 
(United States Department of Agriculture Soil Conservation Service (USDA SCS), 1974). 
 
2.2 Soils 
 
The soils at NDW, Indian Head 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 (USDA SCS, 1974): 
 

Beltsville-Gravelly Land-Bourne Association – The soils within this association are level 
to moderately sloping, moderately well-drained and loamy, and moderately deep.  They 
also include dense, root-inhibiting fragipans and steep, gravelly soil materials. 

 
Beltsville-Exum-Wickham Association – This association is characterized by 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 Association – This association is characterized by level to 
moderately sloping, excessively drained, sandy soils and moderately well-drained and 
poorly drained, level to gently sloping, loamy soils with clayey subsoil. 
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• Bibb-Tidal Marsh-Swamp Association – This association is characterized by level or 
nearly level, poorly drained soils, that are generally located on floodplains and in 
miscellaneous unclassified wetlands. 

 
2.3 Hydrology 
 
Major water bodies at Indian Head include the Potomac River, Mattawoman Creek, and 
Chicamuxen Creek.  The Potomac River flows almost 400 miles from its headwaters in the 
Allegheny Mountains of West Virginia to the Chesapeake Bay.  Near Indian Head, the Potomac 
broadens and becomes saltier from the increasing influence of the Chesapeake Bay. Salinity 
ranges from 0.01 to 3.0 parts per thousand near NDW, Indian Head, with the highest salinity 
values recorded during dry summer months.  Mattawoman and Chicamuxen Creeks are tidal 
tributaries to the lower Potomac River.  Chicamuxen Creek is more saline than Mattawoman 
Creek because it is more strongly influenced by the estuarine waters of the lower Potomac River. 
 
The Potomac River bounds Cornwallis Neck to the north and northwest.  Due to the topography 
of the peninsula, most of the surface water drainage on Cornwallis Neck flows into Mattawoman 
Creek, which forms its southeastern boundary.  The Stump Neck peninsula is bounded by 
Mattawoman Creek to the north, the Potomac River to the northwest, and partially by 
Chicamuxen Creek to the southeast. 
 
2.4 Geology 
 
The facility and the site are in the Atlantic Coastal Plain physiographic province.  The province 
consists of an eastward-thickening wedge of interbedded sand and clay units that were deposited 
in fluvial and marine environments.  The deposits range in age from Cretaceous, consisting of 
the Potomac Group, to Quaternary, consisting of the Upper Lowland Deposits, and in thickness 
from 650 feet to 900 feet (Vroblesky, 1991). 
 
According to the geologic map provided by Hiortdahl (1997), the site is immediately underlain 
by Quaternary deposits.  Hiortdahl (1997) provides a geologic cross section that indicates that 
the Quaternary deposits are approximately 100 feet thick in the vicinity of the site.  They are of 
fluvial and estuarine origin as cut-and-fill deposits in paleochannels of the early Potomac River 
system.  They generally consist of medium- to coarse-grained sand and gravel grading upward to 
silt and clay.  Isolated cobbles and boulders may be found near the base of the deposits.  The SI 
(Ensafe/Allen & Hoshall, 1994) reported that the soil profile from the ground surface to a depth 
of about 8 feet bgs consisted of well-sorted, medium-grained sand. 
 
Vroblesky (1991) reported that the Patapsco Formation, the uppermost unit of the Cretaceous 
Potomac Group, immediately underlies the Quaternary deposits in the vicinity of the site.  The 
top of the Patapsco is at an elevation of about 45 feet below msl.  The Patapsco is characterized 
by layers of fine- to medium-grained sand and silt separated by thick layers of clay.  Typically, 
the deposits within the Patapsco grade from coarse-grained at the bottom to finer-grained at the 
top. 
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The Patapsco is immediately underlain by the tough, massive clay of the Arundel Formation, 
which is then underlain by the medium- to coarse-grained sand of the Patuxent Formation.  The 
Patuxent is subsequently underlain by gneissic, schistosic, and gabbroic bedrock. 
 
2.5 Hydrogeology 
 
The water table is recharged by precipitation that infiltrates the ground surface.  Some of the 
water that runs off the surface of the ground at the sites flows to the drainage ditches along the 
southern edge of the site.  These ditches then drain to the southwest toward the Potomac River 
and southeast toward Mattawoman Creek.  The Master Work Plan (Brown & Root, 1997) reports 
that most natural drainage from the facility is to Mattawoman Creek. 
 
Hiortdahl (1990) states that, although there are numerous localized water-bearing systems within 
the Lowland Deposits, these water-bearing units are not used as a potable water source by the 
facility or on the Indian Head Peninsula.  The main aquifer is a series of units within the 
Potomac Group, with the Patapsco as the unit nearest the ground surface. 
 
The facility is the largest user of groundwater in the area and withdraws an average of 1 to 2 
million gallons per day.  The majority of the production wells are screened in the Patapsco 
Formation.  A single production well, Well 16A, located near Building 1728, is screened in the 
Patuxent aquifer.  While this well currently is not used for drinking-water supply, future plans 
call for altering the distribution system at NDW, Indian Head so that Well 16A can be used to 
supply potable water. 
 
Eleven production wells are in use at the facility at present.  Hiortdahl (1990) reports that 
pumping in the Potomac Group aquifers has produced a cone of depression in the potentiometric 
surface that extends approximately 6 miles in the northeast and southwest directions and 2 to 3 
miles in the northwest and southeast directions. 
 
2.6 Ecology 
 
2.6.1 Terrestrial Systems 
 
NDW, Indian Head comprises approximately 2,000 acres of terrestrial ecological communities 
on Cornwallis Neck and about 1,000 acres at Stump Neck.  Terrestrial habitats in these areas are 
classified as forested uplands, open uplands, and terrestrial cultural uplands.  The forested areas 
on NDW, Indian Head are dominated by oaks, hickories, tulip tree (Liriodendron tulipifera) and 
pine.  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. 
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2.6.2 Wetland Systems 
 
National Wetland Inventory maps identify 290 acres of wetlands on NDW, Indian Head.  Of this 
acreage, tidal estuarine systems comprise 234 acres, forested wetlands comprise 42 acres, 
emergent marshes and shrub swamps comprise 5.5 acres, and lacustrine systems comprise the 
remaining acreage.  Approximately 17 miles of riverine systems also occur in this area. 
 
At Indian Head, 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 (MDNR), 1992). 
 
2.6.3 Fauna 
 
The diverse ecological communities at Indian Head support many wildlife species.  Faunal 
inventories were conducted by Maryland Natural Heritage as part of the 1991 - 1992 rare, 
threatened, and endangered species survey.  NDW, Indian Head natural resources staff has 
conducted additional waterfowl and amphibian surveys.  Currently, an estimated 15 species of 
damselflies, 26 species of dragonflies, 48 species of butterflies, 29 species of mammals, 23 
species of reptiles, 20 species of amphibians, and 119 species of birds utilize the available habitat 
at NDW, Indian Head (MDNR, 1992; Parsons, 2000).  Lists of these species are provided in 
Appendix A. 
 
2.6.4 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.  A list of the rare, threatened, and 
endangered flora and fauna identified on NDW, Indian Head is presented in Appendix B.  Of 
these listed species, the bald eagle (Haliaeetus leucocephalus) is the only know federally-listed 
threatened species identified on NDW, Indian Head.  The remainder of the species listed include 
five state-listed endangered plants, two state-listed threatened plants, one state-listed endangered 
invertebrate, and eighteen species of regional concern. 
 
Three additional rare tree species were identified during the 1995 Urban Tree Inventory 
including 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 ten areas of ecological significance at Indian Head 
(totaling 614 acres) that have the potential to support the long-term protection of the rare, 
threatened, and endangered species.  These protection areas include Bullitt Neck Point, 
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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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3.0 Field Activities 
 
This chapter provides a summary of the RI field activities that were conducted at Sites 6, 39 and 
45.  Descriptions of field activities, sampling methods, and field measurements are provided, as 
well as a summary of investigation-derived waste (IDW) handling.  This discussion is presented 
here to avoid repetition in the chapters that describe each site. 
 
Fieldwork began in March 2001 and concluded in October 2001.  The field investigation 
included surface and subsurface soil sampling, monitoring well installation and sampling, 
surface water and sediment sampling, IDW sampling, and surveying. 
 
The list of analytes for each set of samples varied among the three sites.  For all environmental 
media, if it was necessary to analyze for VOCs, the VOC samples were collected first.  The 
samples for the remaining analyses were collected in no particular order unless noted otherwise 
in the site-specific chapter.  For water samples, if dissolved metals analysis were required, 
dissolved metals samples were collected last. 
 
Health and safety procedures included modified level D attire, and continuous air monitoring 
during drilling activities.  No elevated breathing zone readings were encountered during the RI. 
 
3.1 Soil Sampling 
 
Surface soil and subsurface soil samples were collected from locations at Sites 6, 39 and 45.  At 
Sites 6, 39 and 45, surface soil samples were collected from 0 to 0.5 feet bgs.  At Sites 6 and 39, 
subsurface soil samples were collected from 2.5 feet to 3.0 feet bgs.  The samples were collected 
using stainless steel bucket augers.  Soil from the bucket auger was transferred directly to soil 
jars using a decontaminated stainless steel hand trowel for VOC samples.  The remainder of the 
soil was placed in decontaminated stainless steel bowls and composited for the remaining 
analyses. 
 
At Site 45, subsurface soil samples were collected from the DPT borings between 7 feet bgs and 
16 feet bgs, depending on the borehole.  Continuous cores were collected from each DPT boring 
and the soil was screened with a photoionization detector (PID).  Soil samples were collected 
from the interval with the highest PID reading.  If no organic vapors were detected with the PID 
meter at any interval, then soil samples were collected immediately above the water table.  As 
described above, samples for VOC analysis were collected first, followed by compositing the 
soil for the remainder of the samples. 
 
Samples were placed in coolers with ice to chill to 4 degrees Celsius (°C). At the end of each 
day, samples were repacked in a cooler with additional ice.  Samples were shipped overnight to 
the analytical laboratory.  Decontamination of equipment, quality assurance, and quality control 
were carried out as specified in the Master Work Plans (Brown and Root, 1997). 
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3.2 Shallow Groundwater Grab Samples 
 
In the boreholes advanced by the DPT, 1-inch-diameter polyvinyl chloride (PVC) screens and 
casings were installed.  The screened interval was located between 5 feet bgs and 10 feet bgs.  
The depth to water was gauged prior to collecting the sample.  Shallow groundwater samples 
were collected from DPT borings with a peristaltic pump.  If filtered samples for dissolved 
metals analysis were required, the sample was pumped through two 0.45 micron filters installed 
in series to prevent break-through of the turbidity.  After sampling, the boreholes were 
abandoned with bentonite. 
 
3.3 Monitoring Well Installation 
 
3.3.1 Drilling Methodology 
 
Three shallow groundwater monitoring wells were installed at Site 6 during the RI.  Drilling was 
performed using hollow stem auger (HSA) drilling methods.  HSA boreholes are advanced using 
down-force and rotation to penetrate the subsurface.  Cuttings are brought to the surface by the 
augers as they rotate.  The monitoring wells were drilled using 4.25-inch inside-diameter HSA. 
 
During drilling of the first shallow groundwater monitoring well, IS06MW01, continuous 
sampling was conducted using a 2-foot split-spoon sampler.  During the drilling of the other 
shallow groundwater monitoring wells, IS06MW02 and IS06MW03, two-foot split-spoon 
samples were collected once every 5 feet.  At the appropriate depth, the drill crew placed the 
split-spoon sampler into the boring connected to steel rods that connected to an up-hole 140-
pound pneumatic hammer.  The blow counts were recorded on the boring log form.  The sampler 
was brought to the surface for logging after driving it 2 feet.  These samples were monitored for 
VOCs in the field using a Photovac® 2020 PID.  The lithology was logged using the Unified 
Soil Classification System (USCS).  Boring logs are presented in Appendix C. 
 
3.3.2 Monitoring Well Construction and Development 
 
Monitoring wells were constructed using 2-inch, flush threaded, Schedule 40 PVC well riser and 
2-inch Schedule 40 PVC with a 10-foot or 15-foot, 0.01 inch slotted screen.  Only one well, 
IS06MW03, had a screen length of 15 feet.  The other two wells had standard screen lengths of 
10 feet.  The wells were installed at the end of a dry summer.  For well IS06MW03, damp soil 
was encountered at 11.5 feet bgs, but the degree of moisture suggested that a well screened for 
only 10 feet starting at that depth would produce poorly.  To ensure adequate groundwater 
production during sampling, the well was screened for 15 feet instead of 10 feet. 
 
Number 1 (coarse) Morie sand was installed in the annulus to a height approximately 2 feet 
above the top of the screen.  One and a half to 2 feet of bentonite chips were placed on top of the 
sand in order to prevent the cement from penetrating into the sand.  Cement was placed from the 
top of the bentonite layer to the ground surface.  Wells were finished with a 3-foot stickup 
protective casing.  Wells were also provided with four protective guard posts installed in a 
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concrete pad.  Additionally, all new wells were fitted with water-tight well caps and locks, keyed 
alike.  Well construction diagrams are presented in Appendix D. 
 
Down-hole drilling equipment (e.g., augers, rods, split-spoons, etc.) were decontaminated upon 
the completion of the borings.  Decontamination was performed using a portable high-pressure 
steam generator.  A decontamination pad was constructed in the field to contain decontamination 
rinsate as it was generated.  Split-spoon samplers were decontaminated between use using a tap 
water rinse, non-phosphate detergent wash, tap water rinse, and air dry. 
 
The new wells were developed to remove sediment from the filter pack and ensure a good 
hydraulic connection between the well and surrounding formation.  Wells were developed using 
in-line Wale pumps.  The screen sections of the wells were surged to mobilize fines trapped in 
the well pack.  Groundwater was then removed from the well until the well went dry and was 
then allowed to recharge to at least 75% of the original depth to water and then pumped dry 
again.  This sequence was performed three times on each well or until the turbidity was below 10 
nephelometric turbidity units (NTU). 
 
3.4 Monitoring Well Sampling 
 
First, the depth to water was recorded.  Next, the wells were purged until the groundwater quality 
had stabilized, and then the wells were sampled.  Purging and sampling was accomplished using 
a Grundfos Rediflo2 submersible pump.  The pump was installed to a depth at which the pump 
intake was mid-screen.  A Horiba U-22 with a flow-through cell was used to monitor the water 
quality parameters (temperature, specific conductance, turbidity, dissolved oxygen (DO), and 
oxidation-reduction potential) during purging.  Groundwater was monitored for specific 
conductance, turbidity, pH, temperature, oxidation-reduction potential, and dissolved oxygen 
during the purging process.  The wells were purged using the low-flow approach until they 
stabilized.  The well was considered stabilized when at least three well volumes had been purged 
and three consecutive sets of readings were within +/_ 0.2 units for pH and +/_ 10% for each of 
the other parameters.  Water-level measurements were gauged prior to and throughout the 
pumping of each well. 
 
After the well had been purged, the Horiba U-22 was disconnected and the flow rate was slowed 
to approximately 30 milliliters per minute.  Water was decanted directly into clean sample 
bottles, then placed in coolers with ice to chill to 4 oC.  At the end of each day, samples were 
repacked in a cooler with additional ice.  Samples were sent overnight to the analytical 
laboratory.  Decontamination of equipment, quality assurance, and quality control were carried 
out as specified in the Master Work Plans (Brown and Root, 1997). 
 
3.5 Surface Water and Sediment Sampling 
 
During the RI, surface water samples and sediment samples were collected from wetlands and 
drainages.  Surface water samples were collected first, followed by sediment samples collected at 
the same locations.  Surface water was collected using a Van Dorn sampler.  Sample water was 
poured directly into clean sample bottles, then placed in coolers with ice to chill to 4 °C.  
Sediment was collected using a decontaminated stainless steel trowel.  Sediment for VOC 
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samples was placed directly in the sample jars.  The remainder of the sediment was placed in 
decontaminated, stainless steel bowls and composited for the other analyses.  Samples were 
placed in coolers with ice to chill to 4 °C.  At the end of each day, samples were repacked in a 
cooler with additional ice.  Samples were shipped overnight to the analytical laboratory. 
Decontamination of equipment, quality assurance, and quality control were carried out as 
specified in the Master Work Plans (Brown and Root, 1997).  
 
3.6 Investigation-Derived Waste Handling 
 
Investigation-Derived Waste was generated by several of the field activities conducted during 
this investigation.  IDW was managed as follows: 
 
1. Soil cuttings generated during monitoring well installation: 
 

Disposition:  Drill cuttings were placed in 55-gallon drums during drilling and then were 
transported to the designated staging area.  Drums were sampled in October 2001 for RCRA 
waste characterization.  Based on the analytical results, the IDW was classified as a non-
hazardous waste.  The cuttings were disposed of in a properly licensed commercial facility. 

 
2. Decontamination rinsate generated during down-hole drilling equipment decontamination: 
 

Disposition:  Decontamination rinsate was transferred from the decontamination pad into 55-
gallon drums that were transported to the designated staging area.  Drums were sampled in 
October 2001 for RCRA waste characterization.  Based on the analytical results, the IDW 
was classified as a non-hazardous waste.  The rinsate was disposed of in a properly licensed 
commercial facility. 

 
3. Purged groundwater during monitoring well development and groundwater sampling: 
 

Disposition:  Groundwater generated during development and sampling of the shallow 
groundwater monitoring wells was contained in 55-gallon drums that were transported to the 
designated staging area.  Drums were sampled in October 2001 for RCRA waste 
characterization.  Based on the analytical results, the IDW was classified as a non-hazardous 
waste.  The purged groundwater was disposed of in a properly licensed commercial facility. 

 
4. Personal protective equipment (PPE) used during all phases of the investigation, and 

expendables used during sampling such as tubing, sample containers, spent PVC, and 
disposable sampling equipment: 

 
Disposition:  PPE was placed in plastic bags and discarded in facility dumpsters. 

 
3.7 References 
 
Brown & Root Environmental, April 1997.  Master Work Plan for Remedial Investigations at 
Indian Head Division, Naval Surface Warfare Center, Indian Head, Maryland. 
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4.0 General Concepts of Contaminant Fate and 
Transport, and Risk Assessment 

 
The following discussion presents general concepts of fate and transport and the methods used to 
perform the HHRA and ERA for each site.  These concepts are presented in this chapter to avoid 
repetition in the chapters describing the probable fate and transport pathways at the individual 
sites.  Site specific discussions are presented in Chapters 5 through 7. 
 
4.1 Contaminant Mobility and Persistence 
 
The behavior of contaminants in the surface and subsurface environments are determined by 
their physical, chemical, and biological interactions with the environment.  The mobility and 
persistence of the chemicals in the environment are two key characteristics in predicting 
behavior.  Mobility is the potential for a chemical to migrate through a medium (e.g., soil or 
groundwater) and persistence is a measure of how long a chemical will remain in the 
environment.  Mobility and persistence of chemicals depend on the physical and chemical 
characteristics of the contaminants and those of the medium.  Some of the environmental factors 
that affect the mobility and persistence of contaminants include:  pH, concentration of other 
chemicals in the media, soil moisture, oxidation-reduction potential, water chemistry, organic-
matter content, and the presence and types of microorganisms in the subsurface. 
 
The following sections identify the contaminant groups of interest at Sites 6, 39 and 45 and the 
physical and chemical properties of those contaminants. 
 
4.1.1 Contaminant Groups 
 
A few organic and many inorganic constituents were detected in environmental media at Sites 6, 
39 and 45 of NDW, Indian Head.  The nature and extent of these chemicals at the various sites 
are discussed in detail in Chapters 5 through 7.  Discussing the fate and transport of all of the 
identified chemicals would be cumbersome and repetitive.  Instead, the chemicals are discussed 
as groups (i.e., SVOCs, explosives, and inorganics), with only occasional reference to particular 
chemicals where the chemical-specific properties differ significantly from the generalities 
discussed. 
 
Certain chemicals were selected for detailed discussion in this chapter to represent the range of 
chemicals found at NDW, Indian Head.  The representative chemicals were selected on the basis 
of high concentrations, frequency of occurrence, occurrence in several media, variable migration 
potential, and likely contribution to overall risk to human health and the environment. 
 
4.1.2 Physical and Chemical Properties 
 
Various basic physical and chemical properties affect the transport of chemicals in the 
environment.  The following are considered to be the most important properties: 
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• 
• 
• 
• 
• 

Sorption 
Volatilization 
Degradation 
Transformation 
Bioaccumulation 

 
Sorption 
The term sorption encompasses the processes of adsorption and desorption.  Adsorption is the 
association of a dissolved chemical with the surfaces of the media through or past which the 
chemical is being transported.  Desorption is the transfer of the adsorbed chemical from the 
media surfaces into the liquid please (i.e., groundwater or surface water).  Chemicals typically 
adsorb to clays and organic material, both of which are present in the subsurface. In addition, 
inorganic chemicals adsorb to iron, manganese, and aluminum oxyhydroxide or oxide coatings 
on soil and sediment grains.  Adsorption of metals can be irreversible because of the process of 
fixation. 
 
The conventional measure of sorption is the distribution coefficient (Kd) of soil and geologic 
material for the chemical.  The Kd for organic chemicals is calculated as the product of the 
organic carbon partition coefficient (Koc) and the fraction of organic carbon (foc) present.  In 
general, chemicals with a Koc greater than 10,000 milliliters per gram (ml/g) (e.g., many SVOCs) 
have high degrees of adsorption and consequentially low mobility, whereas chemicals with a Koc 
lower than 1,000 ml/g (e.g., many VOCs) have lower degrees of adsorption and consequently 
higher mobility.  The Kd for inorganic chemicals is a complex function of pH, organic content, 
oxide coatings, and other factors; therefore, Kd is not easily estimated for metals by methods 
other than site-specific testing. 
 
The migration rates of dissolved contaminants range widely between different chemicals because 
of their degree of adsorption.  As a first estimate, they will move at the rate of groundwater flow, 
or by advection.  Typically, however, contaminants will not move as rapidly as the groundwater 
because of adsorption of the contaminant on the subsurface media.  This process is known as 
retardation.  For organic compounds, a retardation factor may be estimated from the chemical’s 
Koc, and the organic carbon content, bulk density and void fraction of the subsurface matrix.  
Chemicals with high Kocs, such as SVOCs, will have higher retardation factors than organics 
characterized by low Kocs, such as VOCs.  Thus, depending on the nature of the subsurface 
matrix, it should take longer for SVOCs to travel a given distance than for VOCs. 
 
Because of the complexities of the physico-chemical interactions between inorganic compounds 
and the subsurface material, it is difficult to estimate the extent of retardation for an inorganic 
compound. 
 
Volatilization 
Volatilization is the tendency for some chemicals, particularly VOCs, to change from a liquid or 
adsorbed state to a gas.  A conventional measure of volatility is Henry’s Law Constant (Kh).  
Compounds with Kh values higher than 10-3 atmosphere-cubic meter per mole (atm m3/M) are 
expected to volatilize readily from water to air, whereas those with Kh values lower than 10-5 
atm-m3/M such as benzo(a)pyrene, are relatively non-volatile. 
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Degradation 
Degradation is the transformation of one chemical to another by such processes as hydrolysis, 
photolysis, and biodegradation.  Hydrolysis is the reaction of a chemical with water and 
photolysis is the result of exposing the chemical to light. Biodegradation occurs when 
microorganisms convert one chemical to another as part of their respiration process. 
 
Degradation is commonly expressed as a half-life that takes into account the various mechanisms 
or pathways by which the compound may be degraded. 
 
4.1.3 Transformation 
 
Transformation occurs when metals are increased or reduced in valence state by oxidation or 
reduction, respectively.  Transformation may have a significant effect on the mobility of a metal, 
either increasing or decreasing it.  Transformation can be caused by changes in the pH and 
oxidation/reduction potential, and by microbial or non-microbial (abiotic) processes. 
 
4.1.4 Bioaccumulation 
 
Bioaccumulation is the process of chemicals associating with or accumulating in plants and the 
organ tissue of animals. 
 
Similar to the association of organic contaminants with organic matter in soil, those chemicals 
with high Kocs tend to associate with plant or animal tissue.  On the other hand, if a chemical is 
not dissolved in water, then it is not readily bioavailable (in a form that may be taken up by 
plants, or in a form that may be absorbed by an animal during the digestion process).  The 
tendency of organics with high Kocs to associate with soil organic matter and clay, combined 
with the generally low aqueous solubility of these compounds, reduces their bioavailability.  
Thus, even though a SVOC might have a tendency to associate with plant tissue, the inability of 
this chemical to remain dissolved in the soil water (through adsorption to the soil) limits its 
potential impact on or uptake by the plant.  In addition, the sorption of a SVOC to soil organic 
matter and clay might reduce the transfer of this chemical from the soil to the tissue of an animal 
during the digestion process.  Chemicals, such as VOCs and the mobile forms of metals, that 
tend to remain dissolved in water tend to be more bioavailable. 
 
Once within the plant or animal tissue, an organic chemical may be metabolized.  Whether a 
chemical is transformed by the plant or animal depends on the chemical structure of the chemical 
and the species of the exposed individual. 
 
4.2 Representative Chemicals 
 
The following general and chemical-specific profiles briefly describe how the chemical and 
physical properties of representative constituents affect their mobility and persistence in the 
environment.  These compounds were selected based on the selection criteria listed in Section 
4.1.1.  No VOCs were selected for detailed discussion because few were detected and those 
detections were at low concentrations. 
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4.2.1 Benzo(a)anthracene 
 
The SVOC benzo(a)anthracene is characterized by very low vapor pressure, very low aqueous 
solubility, and high Koc.  The Kh of benzo(a)anthracene is 3.35 x 10-6 atm-m3/mol (EPA, 1996), 
an order of magnitude lower than the demarcation point for relatively non-volatile compounds 
specified in Section 4.1.2.  Benzo(a)anthracene’s aqueous solubility is 9.4 x 10-3 mg/L and Koc is 
3.98 x 105 ml/g (EPA, 1996). 
 
This compound’s low affinity for water and high affinity for organic carbon cause 
benzo(a)anthracene to sorb to organic matter in soil.  For this reason, transport of 
benzo(a)anthracene by groundwater is generally limited.  In addition, based on 
benzo(a)anthracene’s Kh, volatilization is an insignificant transport mechanism.  Typically, 
benzo(a)anthracene would be transported sorbed on soil that is eroded or sorbed on sediment 
particles that are suspended in flowing surface water. 
 
Polynuclear aromatic hydrocarbons (PAHs) such as benzo(a)anthracene do not contain 
functional groups that are susceptible to hydrolytic reactions.  Therefore, hydrolysis is not a 
significant degradation process for this compound.  Biodegradation of PAHs is well-documented 
and likely is the ultimate fate of benzo(a)anthracene.  Limited nutrient and oxygen availability 
and the presence of such potential microbe inhibitors as arsenic could limit the effectiveness of 
biodegradation.  In addition, the presence of other, more readily degraded organic compounds 
may inhibit biodegradation. 
 
Most aquatic organisms rapidly metabolize and excrete PAHs and typically exhibit only short-
term bioaccumulation. 
 
4.2.2 Arsenic 
 
The predominant form of arsenic in oxidizing environments is arsenate (As+5).  Under slightly 
reducing and acidic conditions, such as temporary flooding, the more toxic and mobile arsenite 
(As+3) form dominates.  Arsenite and methylated arsine predominate in moderately reducing soil, 
such as tidal marshes and consistently flooded soil. 
 
Transport and partitioning of arsenic in water depend on the oxidation state of the arsenic and on 
interactions with other materials present.  Organic matter, divalent metals, and dissolved sulfide 
enhance the reduction of the arsenic valence state to a more mobile form.  Soluble forms move 
with water, but arsenic may be adsorbed from water onto sediment or soil, especially clays, iron 
oxyhydroxides and oxides, aluminum hydroxides, manganese compounds, and organic material.  
Adsorption to oxyhydroxides is the most important natural adsorption process.  Microbes are 
capable of methylating arsenic to trimethylarsine gas, which is a more volatile and mobile form 
than inorganic arsenic. 
 
Bioaccumulation of arsenic occurs in aquatic organisms, particularly algae and lower 
invertebrates.  Although some fish and invertebrates may contain high levels of arsenic 
compounds, the predominant arsenic form, arsenobetaine, is relatively inert.  Biomagnification in 
aquatic food chains does not appear to be significant. 
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4.2.3 Lead 
 
The dominant species of lead in an aqueous solution is Pb+2 under acidic conditions and Pb+2-
carbonate complexes under alkaline conditions.  Adsorption and precipitation increase with 
increasing pH, with most lead precipitating out at pH greater than 6. In oxidizing systems, the 
least soluble common forms of lead are the carbonate, hydroxide, and hydroxycarbonate.  In 
reducing conditions where sulfur is present, lead sulfide is the stable solid. 
 
Lead is an extremely stable metal, although it dissolves in acid.  Due to its very low vapor 
pressure, volatilization of lead from the soil and water is negligible, although benthic microbes 
may convert methylated lead to tetramethyl lead, which tends to volatilize to the atmosphere.  
Lead complexes with organic matter and clay minerals that limit its mobility.  Only a small 
fraction of lead in soil will be in a water-soluble form. 
 
Lead is effectively transferred from water to sediment by adsorption to organic matter and clay 
minerals, precipitation as insoluble salt (especially as lead sulfide), and reaction with hydrous 
iron and manganese oxide.  Under most circumstances, adsorption predominates as the process 
for removing lead from solution.  If released into the water, metallic lead will sink into the 
sediment. 
 
Lead may bioconcentrate in fish or other biota. 
 
4.2.4 Silver 
 
Elemental silver is most commonly found in the 0 oxidation state or the +1 (argentous) oxidation 
state.  The argentous ion tends to be soluble and mobile in acidic solutions, but tends to form 
precipitates under alkaline conditions.  Between pH 7.5 and 8.0, silver hydrolyzes as an oxide or 
a basic salt.  The extent of silver precipitation and the particular precipitate formed depends on 
the anions present.  In the presence of ammonia or some other complexing agent, silver may 
remain in solution.  If chloride, bromide or iodide are present, silver may precipitate as a halide.  
Silver may form Ag2S if H2S or S2- is present.  Due to the low solubility of silver sulfide and the 
high affinity of silver for sulfide, theoretically, little free silver would occur at equilibrium in 
effluents or surface waters that contained any sulfide.  In addition, silver may form chemical 
precipitates with thiosulfate, phosphate, chromate or arsenate.  In natural waters, silver typically 
is in the +1 state as a sulfate, bicarbonate or nitrate (above information obtained from 
http://www.env.gov.bc.ca/wat/wq/BCguidelines/ silver/bcsilver-11.htm). 
 
The low solubility of most silver compounds appears to promote silver bioaccumulation at low 
concentrations, but few supporting data are available (http://www.env.gov.bc.ca/wat/wq/ 
BCguidelines/silver/bcsilver-15.htm). 
 
At Site 6 of NDW, Indian Head, silver was released into the environment from photoprocessing 
operations.  The majority of silver from photoprocessing is in an insoluble form of a silver 
thiosulfate complex. 
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4.3 Groundwater Transport 
 
Advection, dispersion, and dilution are the three mechanisms that control the movement of 
dissolved contaminants with the groundwater.  Advection is the transport of dissolved 
contaminants by the bulk motion of flowing groundwater.  It is the primary transport mechanism 
for dissolved contaminants. Advection controls the rate and direction of contaminant migration.  
The rate of advection depends on the hydraulic conductivity and the hydraulic gradient of the 
aquifer. 
 
Dispersion is the spreading of dissolved contaminants from the path they would be expected to 
follow during advection.  It results from spatial variation in hydraulic conductivity, fluid mixing, 
and Brownian motion.  Dispersion primarily controls the concentration of the contaminant at any 
point in the flow system.  Typically, the degree of dispersion is greater in the direction of water 
flow than in directions perpendicular to it.  The concentrations of the chemicals at the center of 
the contaminant plume will decrease as dispersion dilutes the contaminant mass.  Some 
contaminants may migrate more rapidly than the center of mass of the concentration and some 
may migrate more slowly. 
 
Dilution reduces contaminant concentrations by adding clean water to the contaminant plume. 
This process can occur at the water table when water infiltrates the subsurface during a 
precipitation event and mixes with shallow groundwater. 
 
4.4 Risk Assessment 
 
This section describes the general approaches that were used to perform the HHRA and ERA for 
each site. 
 
4.4.1 Human Health Risk Assessment 
 
The HHRA for each site was performed in accordance with Risk Assessment Guidance for 
Superfund (RAGS) (USEPA 1989).  The exposure pathways and receptors evaluated for each 
site and the resulting risks are presented in the site-specific chapter and are summarized in tables 
presented in Appendix E. 
 
4.4.1.1  Data 
 
The general procedures used to collect the analytical data for each site are described in Chapter 
3.0.  Sections 5.1, 6.1 and 7.1 describe the specific samples collected for each site in order to 
delineate the nature and extent of contamination.  The analytical results for the soil, sediment, 
surface water, and groundwater monitoring well samples were validated for use in the HHRA.  
The grab shallow groundwater samples collected at Site 45 using DPT were not validated.  Only 
data that have been fully validated were used in the HHRA.  The following bullets discuss how 
data qualified during the validation process were evaluated and additional data handling issues. 
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• 

• 

• 

• 

• 

• 

• 

• 

• 

Estimated values flagged with a J qualifier were treated as detected concentrations. 
 

Data qualified with an R (rejected) were not included in the risk assessment. 
 

Data qualified with a B (blank contamination) were used in the risk assessment as if the 
analyte(s) had not been detected and one-half the sample quantitation limit was used in 
the exposure point concentration calculations. 

 
For duplicate samples, the higher of the two concentrations was used.  The duplicates 
were counted as one sample. 

 
One-half the sample quantitation limit was used for cases where no detectable 
contaminant quantities were found in that sample but the contaminant was detected in 
that medium at the site. 

 
4.4.1.2  Selection of Chemicals of Potential Concern 
 
The methodology presented in USEPA Region III’s Selection of Exposure Routes and 
Contaminants of Concern by Risk-Based Screening, January 1993, and the most current risk-
based concentration (RBC) table were used to determine which constituents were evaluated 
quantitatively in the risk assessment.  The following bullets describe the application of this 
methodology to the HHRAs for each site considered in this RI report. 
 

Soil data were compared to the current USEPA Region III RBCs for residential soil.  
RBCs based on noncarcinogenic effects were divided by 10 to account for exposure to 
multiple constituents.  RBCs based on carcinogenic effects were used as presented in the 
most current RBC table.  Any constituent for which the maximum detected concentration 
was below the RBC was not retained as a COPC. 

 
The maximum detected soil concentrations were compared to the current USEPA Region 
III soil screening levels (SSLs) based on a Dilution and Attenuation Factor (DAF) of 20 
to determine if contamination in soil was a potential threat to groundwater. 

 
To estimate fugitive dust emissions, a particulate emissions factor and a volatilization 
factor were used to estimate ambient air concentrations (USEPA 1996).  Air 
concentrations calculated from soil data were compared to the current USEPA Region III 
RBCs for air.  RBCs based on noncarcinogenic effects were divided by 10 to account for 
exposure to multiple constituents.  RBCs based on carcinogenic effects were used as 
presented in the most current RBC table.  Any constituent for which the maximum 
detected concentration was below the RBC was not retained as a COPC. 

 
Groundwater data were compared to the current USEPA Region III RBCs for tap water.  
RBCs based on noncarcinogenic effects were divided by 10 to account for exposure to 
multiple constituents.  RBCs based on carcinogenic effects were used as presented in the 
most current RBC table.  Any constituent for which the maximum detected concentration 
was below the RBC was not retained as a COPC. 
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• 

• 

Surface water data were compared to 10 times the tap water RBCs.  RBCs for 
noncarcinogenic constituents were divided by 10 to account for multiple constituent 
exposure and RBCs for carcinogenic constituents were based on a carcinogenic risk of 
10-6.  The ten times multiplier is a conservative estimate that accounts for the different 
exposure parameters associated with exposure to surface water as opposed to exposure to 
tap water.  Any constituent for which the maximum detected concentration was below the 
RBC was not retained as a COPC. 

 
Sediment data were compared to 10 times the residential soil RBCs.  RBCs for 
noncarcinogenic constituents were divided by 10 to account for multiple constituent 
exposure and RBCs for carcinogenic constituents were based on a carcinogenic risk of 
10-6.  The ten times multiplier is a conservative estimate that accounts for the different 
exposure parameters associated with exposure to sediment as opposed to exposure to soil.  
Any constituent for which the maximum detected concentration was below the RBC was 
not retained as a COPC. 

 
4.4.1.3  Exposure Assessment 
 
For each site, the different populations that may be exposed to the site’s COPCs now and in the 
future were identified.  Based on the site’s contaminant sources and probable fate and transport 
pathways, the environmental media (air, soil, etc.) and associated intake routes (ingestion, 
inhalation and dermal contact) through which the potential receptors may be exposed to the 
COPCs were determined.  Next, the exposure point concentrations for each COPC associated 
with each exposure pathway were calculated. 
 
The HHRA for each site considered two sets of exposure scenarios: the reasonable maximal 
exposure (RME) and the central tendency (CT).  For the RME, the 95 percent (95%) upper 
confidence limit (UCL) of the expected COPC concentration was calculated for media and data 
groupings in which five or more samples were collected.  The Shapiro-Wilkes W-test was used 
to determine if the data were more appropriately described as a normal distribution or a 
lognormal distribution.  If the results of this test were inconclusive, the distribution that best fit 
the data as indicated by the higher W-test value was used.  The 95% UCL for the selected 
distribution (normal or log-normal) was then calculated.  The lower of the selected 95% UCL or 
the maximum detected concentration was used as the exposure point concentration.  For data sets 
with fewer than five samples, the maximum detected concentration was used as the exposure 
point concentration. 
 
If the potential risks to a given RME receptor were above the target value for non-cancer hazards 
or the target range for carcinogenic risks, then the CT scenarios were evaluated.  The CT 
exposure point concentration was the arithmetic mean for normally distributed data or data sets 
with five or fewer samples, and the geometric mean for lognormally distributed data. 
 
The exposure point concentrations were used to estimate the average daily intake for each COPC 
to which a given receptor may be exposed.  The intake equations for each exposure pathway and 
receptor are described in RAGS Tables 4.1 through 4.7 in Appendices E.1.2, E.2.2, and E.3.2 for 
Site 6, Site 39, and Site 45, respectively. 
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4.4.1.4  Toxicity Assessment 
 
Toxicity values (i.e., reference doses (RfDs) and cancer slope factors (CSFs)) used in the risk 
assessment were obtained from Integrated Risk Information System (IRIS) and Health Effects 
Assessment Summary Tables (HEAST) databases.  If information was not available from these 
two sources, toxicity values from the latest USEPA Region III Risk Based Concentration Table 
were used.  If information was not available from the preceding sources, USEPA Region III risk 
assessors were consulted. 
 
Oral toxicity values were adjusted from administered to absorbed doses for evaluating dermal 
exposure.  Oral absorption factors obtained from USEPA Region III in a table dated April 8, 
1999, by Dawn Iovan were used to adjust the oral toxicity factors to dermal toxicity factors. 
 
4.4.1.5  Risk Characterization 
 
The evaluation of non-cancer risk is predicated on the assumption that there exists an intake 
quantity, or threshold value, below which a COPC will not have an adverse effect on the 
receptor.  This threshold value is quantified as the RfD.  To estimate the non-cancer risks, the 
average daily intake for each COPC present in each intake route was divided by the appropriate 
RfD.  The quotient is called the hazard quotient (HQ).  For each intake route (inhalation, 
ingestion, dermal contact), the HQs for the individual COPCs were summed to yield the hazard 
index (HI) for that intake route.  For each receptor, the HIs for the intake routes were summed to 
yield the HI for the exposure pathway.  Finally, the HIs for each exposure pathway by which a 
receptor may be exposed to COPCs at a given site were summed.  This sum represents the total 
non-cancer hazard for a given receptor at that site.  The target HI value, also referred to as the 
USEPA benchmark value, is 1.0. 
 
With respect to known or probable carcinogens, it is assumed that any intake, no matter how 
small, carries with it the risk of cancer induction.  Therefore, carcinogenic risk is quantified as a 
probability that a given intake will result in an incidence of cancer.  Carcinogenic risks were 
estimated by multiplying the average daily intake for each COPC present in each intake route by 
the appropriate CSF.  The product, the incremental lifetime cancer risk (ILCR), is the probability 
that the intake of that particular COPC will result in cancer.  As with the HQs, the ILCRs for 
each COPC were summed to obtain the ILCR for a given intake route.  The ILCRs for each 
intake route of a given exposure pathway were added to yield the ILCR for that exposure 
pathway.  For each receptor, the ILCR for each exposure pathway at a given site were combined 
to obtain the total ILCR posed by that site to the receptor.  The target range of values for the 
ILCRs, or the target risk range, is 10-6 to 10-4 (a probability of excess cancer induction ranging 
from one in a million to one in ten thousand). 
 
The risk associated with the presence of lead above screening levels at a site was addressed 
separately.  If lead were present in site soil above the screening level of 400 mg/kg, the adult lead 
model was used to estimate fetal blood levels assuming an adult female worker was exposed to 
the soil.  In addition, the Integrated Exposure Uptake Biokinetic Model for Lead in Children 
(IEUBK) was used to estimate the concentration of lead in the blood of future child residents on 
the site.  The target concentration of lead in the blood of the child or fetus is 10 µg/dL. 
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4.4.1.6  Uncertainty Analysis 
 
The quantification of risks to human health has some level of uncertainty.  In general, the 
uncertainty may be described as methodological and site-specific.  Methodological uncertainty is 
related to the specific approach used to perform the risk assessment, and applies to all the sites in 
this RI report.  Site-specific uncertainty stems from conditions or circumstances unique to a 
given site.  In the discussion for the individual sites, the site-specific uncertainty will be 
qualitatively evaluated.  The sections below present a discussion of the methodological 
uncertainty for the HHRA process described above. 
 
4.4.1.6.1  Exposure Assessment 
 
Because there is a limit to the concentrations that the analytical instruments can detect and there 
is variability, particularly at low concentrations, inherent to any chemical analysis, there is 
uncertainty associated with the analytical results.  The use of USEPA-approved analytical 
methods and the validation of the analytical results minimize this uncertainty. 
 
Although the majority of the exposure pathways, in particular the future exposure pathways, are 
assumed, the assumptions were intended to be conservative.  For example, it is assumed that a 
trespasser may currently access Site 6.  Because Site 6 is located within an active Department of 
Defense facility and is completely surrounded by a fence, it is very unlikely that a trespasser 
would actually be able to reach the site.  For each site, the presence of a residence at some point 
in the future was evaluated.  The use of these sites at NDW, Indian Head for residential purposes, 
however, is unlikely.  The uncertainty associated with the assumptions used to define the 
exposure pathways should overestimate the risk. 
 
The approach used to estimate the exposure point concentrations for the RME scenarios errs on 
the side of overestimation of risk.  For each RME scenario, the exposure point concentration was 
either the 95% UCL of the appropriate distribution or the maximum concentration.  This 
approach assumes that a receptor would be exposed to only the most highly contaminated portion 
of the site, even if the contamination were confined to a small geographical area, for the entire 
duration of the exposure.  For some receptors, such as the industrial worker, this duration may be 
25 years.  In addition, the exposure point concentrations for inorganic COPCs included the 
background concentrations.  Because many of the COPCs were inorganics, not subtracting the 
background effects would overestimate the risks. 
 
The exposure parameters used in the intake equations for the RME scenarios are also 
conservative.  For example, it is unlikely that a future adult resident would ingest 100 mg of soil 
from the same area 350 days per year for 24 years.  The majority of the parameter values used in 
the RME intake calculations were obtained from USEPA guidance documents and were intended 
to represent an upper, conservative bound of what might reasonably be expected to occur.  The 
exposure parameters used to estimate the intake for the RME receptors should overestimate the 
risk. 
 
For the future exposure point concentrations, it is assumed that the COPC concentrations will not 
change.  Because most of the COPCs quantitatively evaluated in the HHRA were inorganics, this 
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assumption is reasonable.  Inorganics, unlike organics that may degrade with time, tend to persist 
in the soil and sediment.  Soil was the dominant exposure pathway at Sites 6, 39 and 45. 
 
4.4.1.6.2  Toxicity Assessment 
 
The attempt to quantify as a single number the probable long-term effect of any dose of a given 
chemical to any potential receptor is a highly uncertain process.  Health effects data are often 
obtained from studies in which animals are dosed with relatively high amounts of the chemical 
for a relatively short duration.  In most exposure scenarios, a chemical tends to be taken in at low 
concentrations for long periods of time.  Therefore, the animal study data must be extrapolated to 
apply to humans, and to convert from subchronic or acute doses to chronic doses.  For some 
chemicals, data from human studies may be available.  Often, however, these studies focus on a 
particular receptor population such as industrial workers.  In this situation, the data must be 
extrapolated to account for the effect that a chemical may have on highly sensitive populations, 
such as children. 
 
The RfDs and CSFs were obtained from USEPA.  While developing toxicity values for a 
particular compound, USEPA deliberately selects assumptions or an approach(es) that should err 
on the side of over-estimating risk. 
 
In the development of RfDs, USEPA may apply uncertainty factors to account for data 
uncertainties and modifying factors as based on professional judgment of the toxicologists.  The 
specific amount of uncertainty associated with the RfDs varies among chemicals depending on 
the amount of data available.  The approach used by USEPA to develop the oral RfDs, however, 
should err on the side of overestimation of non-cancer risks.  To evaluate the non-cancer risk 
from dermal contact, the oral RfDs were multiplied by an adjustment factor based on chemical-
specific gastrointestinal absorption factors.  This factor has a high degree of uncertainty, but 
whether the factor would over- or underestimate the risk is not known. 
 
CSFs 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, as opposed to an accurate representation of carcinogenic risk.  The actual carcinogenic risk 
is likely to be less than the predicted value (USEPA, 1989). 
 
4.4.1.6.3  Risk Characterization 
 
For the risk characterization, it is assumed that the non-cancer hazards and carcinogenic risks 
may be summed to result in an overall HI or ILCR that the site, through all the exposure 
pathways, poses to a potential receptor.  Whether the health effects of compounds are additive is 
not known.  Without specific evidence on how different chemicals interact, such as whether two 
chemicals in combination may be more toxic than the two chemicals are individually, it is not 
possible to determine if this approach over- or underestimates risk.  At this time, however, 
addition of the HQs and ILCRs for the different COPCs is the best approach available to pool the 
health effects of multiple compounds in different environmental media at a single site. 
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4.4.2 Ecological Risk Assessment (Steps 1-3A) 
 
4.4.2.1  General Approach and Methodology 
 
This section describes the general technical approaches, methodologies, models, and parameter 
values used to prepare the Screening Ecological Risk Assessment (SERA) [Steps 1 and 2] and 
the first step (Step 3A) of the Baseline Ecological Risk Assessment (BERA) for Sites 6, 39, and 
45.  Additional details on the approach and methodology outlined in this section are provided in 
the site-specific chapters.  The ERAs were conducted in general accordance with Navy (Chief of 
Naval Operation, 1999; Naval Facilities Engineering Command, 2001) and U.S. Environmental 
Protection Agency (USEPA, 1997) ecological risk assessment guidance. 
 
4.4.2.2  Problem Formulation Development 
 
Problem formulation establishes the goals, scope, and focus of the risk assessment. Preliminary 
conceptual models are developed for each site that describe potential sources, transport 
pathways, exposure pathways and routes, and potential receptors.  Assessment endpoints and 
measurement endpoints are selected to evaluate those receptors for which complete and 
potentially significant exposure pathways are likely to exist.  The fate, transport, and 
toxicological properties of the chemicals present at each site are also considered during this 
process. 
 
Discussion of the fate and transport of chemicals provides information on how chemicals are 
transported from sources to receptors.  Exposure routes are the specific mechanism by which a 
chemical contacts or enters the body of a receptor.  Exposure routes can include ingestion (of 
water, soil, sediment or prey with chemical body burdens), inhalation, and dermal absorption.  
Dermal and inhalation exposures for upper trophic level receptor species are not considered 
significant relative to ingestion exposures because of the general fate properties (e.g., relatively 
high adsorption to solids) of the chemicals commonly present at these sites and the protection 
offered by hair or feathers. 
 
The conclusion of the problem formulation stage includes the selection of preliminary 
assessment and measurement endpoints, based on the preliminary conceptual model.  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 contaminants 
from the site (USEPA, 1997).  Assessment endpoints contain an entity (e.g., fish-eating birds) 
and an attribute of that entity (e.g., 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., great blue heron) or species groups (e.g., fish) are often selected as surrogates to evaluate 
potential risks to larger components of the ecological community (guilds; e.g., piscivorous birds) 
represented in the assessment endpoints (e.g., survival and reproduction of piscivorous birds). 

4-12  M:\Projects\CHM_003_004_13\R04-04.102_new.doc 



4.0—GENERAL CONCEPTS OF CONTAMINANT FATE AND TRANSPORT, AND RISK ASSESSMENT 

4.4.2.3  Analysis 
 
Ecological Effects Evaluation 
The purpose of the effects evaluation is to establish chemical exposure levels (screening values) 
that represent conservative thresholds for adverse ecological effects.  The majority of the 
medium-specific screening values were obtained from USEPA (1995).  Replacements and 
additions to the USEPA (1995) set, and the rationale for their selection, are provided in 
Appendix F. 
 
Ingestion screening values for dietary exposures were selected for chemicals analyzed for and 
identified as potential bioaccumulators in USEPA (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 (wet) of the receptor per day (mg/kg-BW/day).  No 
Observed Adverse Effect Levels (NOAELs) from chronic studies with endpoints of growth or 
reproduction were selected preferentially.  When chronic NOAEL values were unavailable, 
estimates were derived or extrapolated from chronic Lowest Observed Adverse Effect Levels 
(LOAELs) or acute values as follows: 
 
• 

• 

• 

• 

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). 

 
An uncertainty factor of 10 was used to convert a reported chronic LOAEL to a chronic 
NOAEL. 

 
Ingestion screening values for mammals and birds are summarized in Tables 4.1 and 4.2, 
respectively. 

 
Ecological Exposure Estimation 
The assumptions, parameter values, and methods to estimate ecological exposures were as 
follows: 
 

Risk estimates were based on maximum concentrations in Step 2 (SERA) and average 
concentrations in Step 3A (BERA).  For upper trophic level receptors, average chemical 
concentrations provide a more representative estimate of the likely level of chemical 
exposure because the local population (and in many cases individual organisms for highly 
mobile species with large home ranges relative to the size of the site) would be expected 
to occur throughout the site (where suitable habitat is present) and, in many cases, offsite.  
Mean concentrations (or some other estimate of central tendency) may also be 
appropriate for evaluating potential risks to populations of lower trophic level terrestrial 
and aquatic receptors because the members of the population are expected to be found 
throughout the site (where suitable habitat is present), rather than concentrated in one 
particular area.  While effects on individual organisms might be important for some 
receptors, such as rare and endangered species, population- and community-level effects 
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are typically more relevant to ecosystems.  In many cases, the average concentration is a 
conservative representation of the true site average because samples are generally biased 
toward areas of known or suspected contamination. 

 
• 

• 

• 

• 

• 

• 

• 

• 

• 

Bioaccumulation factors (BAFs) and bioconcentration factors (BCFs) were based on, or 
modeled from, literature sources.  Maximum and central tendency (e.g., median or mean) 
values were used to calculate exposures in the SERA and BERA, respectively. 

 
Maximum ingestion rates and minimum body weights were used in Step 2.  In Step 3A, 
central tendency estimates for body weight and ingestion rate were used to develop 
exposure estimates for upper trophic level receptors.  The use of central tendency 
exposure parameter estimates is more relevant because they represent the characteristics 
of a greater proportion of the individuals in the population. 

 
In addition to the NOAELs, consideration is also given to risk estimates based on 
LOAELs. 

 
Chemicals that were not detected in any samples but had reporting limits which exceeded 
screening values were carried into Step 3A.  These non-detected chemicals and chemicals 
that were detected but lack toxicological information are discussed in the risk calculation 
and uncertainty sections. 

 
Selection Criteria for Analytical Data 
 
Available analytical data were selected based on the following criteria: 
 

Data must have been validated by a qualified data validator using acceptable data 
validation methods.  Rejected (R) values were not used.  Unqualified data and data 
qualified as J, L, or K were treated as detected.  Data qualified as U or B were treated as 
non-detected. 

 
Surface soil or sediment data collected prior to any major physical disturbance (such as 
capping or paving) that would result in the elimination of realistic exposure pathways 
were not used in the assessments.  In addition, surface soil samples that were collected 
under paved surfaces were not used. 

 
For surface soil, samples collected from depths of 0 to 6 inches were used since this 
depth range represents the most realistic potential exposures for most of the ecological 
receptors evaluated in terrestrial habitats. 

 
For sediment, samples from depths of 0 to 6 inches were used preferentially since this 
depth range represents the most realistic exposures for sediment-dwelling species. 

 
Analytical data are presented in Appendix G. 
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Selection of Receptors 
The upper trophic level receptor species were selected based on the habitats and exposure media 
present.  Life history information and exposure parameters for the receptors are summarized in 
the ecological exposure estimation section for each site.  Potential risks to amphibians (adults) 
and reptiles were evaluated using other fauna (birds and mammals) as surrogates, while fish and 
amphibians (tadpoles) were evaluated through a comparison with surface water and sediment 
screening values. 
 
Lower trophic level receptor species were evaluated in the assessments based on those 
taxonomic groupings for which screening values have been developed; these groupings and 
screening values are used in most ecological risk assessments.  As such, specific species of 
aquatic biota (e.g., macroinvertebrates) were not chosen as receptor species because of the 
limited information available for specific species and because aquatic biota are dealt with on a 
community level via a comparison to surface water and sediment screening values.  Similarly, 
terrestrial plants and soil invertebrates (earthworms are the standard surrogate) were evaluated 
using the lower of the soil screening values (where multiple values were available) developed 
specifically for these groups. 
 
Exposure Estimation 
Upper trophic level receptor exposures to chemicals present in surface soil, sediment, and 
surface water 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.  Since receptors (and their prey) are not exposed directly to chemicals in 
groundwater, food web exposures were not calculated based on groundwater concentrations.  
Exposure via drinking water was included in the food web for sites with a permanent source of 
drinking water. 
 
Not all chemicals were evaluated for food web exposures.  Only chemicals analyzed for and 
identified as potential bioaccumulators in USEPA (2000) were evaluated. 
 
Dietary items for which tissue concentrations were modeled included 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.  
The uptake of chemicals from the abiotic media into these food items was based (where 
available) on 90th percentile or maximum (SERA) and central tendency estimates (e.g., mean or 
median) (BERA) of BCFs or BAFs from the literature.  Default factors of 1.0 were used only 
when data were unavailable for a chemical in the literature.  If measured tissue values were 
available, they were used in place of modeled estimates. 
 
Exposure Point Concentrations 
Maximum (Step 2) and averages (Step 3A) were used as exposure point concentrations for 
exposure estimation and food web modeling.  Exposure point concentrations for terrestrial and 
aquatic prey items (plants, soil invertebrates, small mammals, aquatic invertebrates, and frogs) 
were estimated using bioaccumulation models and measured surface soil or sediment 
concentrations.  The methodology and models used to derive these estimates are described 
below. 
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Terrestrial Plants.  Tissue concentrations in the above-ground vegetative portion of terrestrial 
plants were estimated by multiplying the surface soil concentration for each chemical by 
chemical-specific soil-to-plant BCFs obtained from the literature.  The BCF values used were 
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 from USEPA (1995; 1996) and are 
listed in Table 4.3.  The maximum and central tendency soil-to-plant BCFs used in this ERA are 
shown in Tables 4.4 and 4.5, respectively. 
 
Earthworms.  Tissue concentrations in soil invertebrates (earthworms) were estimated by 
multiplying the surface soil concentration for each chemical by chemical-specific BCFs or BAFs 
obtained from the literature.  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 used were 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, 1993).  For chemicals 
without available measured BAFs or BCFs, an earthworm BAF of 1.0 was assumed.  The soil-to-
earthworm BCFs/BAFs used in this ERA are shown in Tables 4.4 and 4.5. 
 
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 BAFs, the small mammal tissue concentration was obtained by multiplying the 
surface soil concentration for each chemical by a chemical-specific soil-to-small mammal BAF 
obtained from the literature.  The BAF values used were 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 BAF 
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by the estimated solids content for small mammals (32 percent [0.32]; USEPA, 1993).  BAFs for 
shrews, voles, and mice are those reported in Sample et al. (1998b) for insectivores (or for 
general small mammals if insectivore values were unavailable), for herbivores, and for 
omnivores, respectively.  The soil-to-small mammal BAFs used in this ERA are shown in Table 
4.6 and 4.7. 
 
For chemicals without soil-to-small mammal BAF 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 was assumed that the concentration of each chemical in the 
small mammal’s tissues was equal to the chemical concentration in its diet, that is, a diet to 
whole-body BAF (wet-weight basis) of 1.0 was assumed.  The use of a diet to whole-body BAF 
of 1.0 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., PAHs).  For chemicals that are 
known to biomagnify (e.g., polychlorinated biphenyls [PCBs]), a diet to whole-body BAF value 
of 1.0 will likely result in a realistic estimate of tissue concentrations based on reported literature 
values.  For example, a maximum BAF (wet weight) value of 1.0 was reported by Simmons and 
McKee (1992) for PCBs based on laboratory studies with white-footed mice.  Menzie et al. 
(1992) reported BAF values (wet-weight) for DDT of 0.3 for voles and 0.2 for short-tailed 
shrews.  Reported BAF (wet-weight) values for dioxin were only slightly above one (1.4) for the 
deer mouse (USEPA, 1990).  Resulting tissue concentrations (wet-weight) were then converted 
to dry weight using an estimated solids content of 32 percent (see above). 
 
Aquatic Plants.  Tissue concentrations in the above-ground vegetative portion of aquatic plants 
were estimated using the same methodologies as described above for terrestrial plants except that 
sediment (not soil) concentrations were used in the calculation.  The sediment-to-plant BCFs 
used in the ERA are shown in Tables 4.8 and 4.9. 
 
Aquatic Invertebrates.  Tissue concentrations in aquatic invertebrates were estimated by 
multiplying the measured sediment concentration for each chemical by chemical-specific 
sediment-to-invertebrate BAFs obtained from the literature.  The BAF values used were based on 
the ratio between dry-weight sediment and dry-weight invertebrate tissue.  BAFs based on 
depurated analyses (sediment was purged from the gut of the organism prior to analysis) were 
given preference over undepurated analyses when selecting BAF 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 BAF by the estimated 
solids content for aquatic invertebrates (21 percent [0.21]; USEPA, 1993).  For chemicals 
without literature based sediment-to-invertebrate BAFs, a BAF of 1.0 was assumed.  The 
sediment-to-invertebrate BAFs used in the ERA are shown in Tables 4.10 and 4.11. 
 
Frogs.  Tissue concentrations in whole-body frogs were estimated by multiplying the sediment 
concentration for each chemical by chemical-specific sediment-to-fish BAFs (extrapolated to 
frogs) obtained from the literature.  The BAF values used were based on the ratio between dry-
weight sediment and dry-weight fish tissue.  Literature values based on the ratio between dry-
weight sediment and wet-weight fish tissue were converted to a dry-weight basis by dividing the 
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wet-weight BAF by the estimated solids content for fish (25 percent [0.25]; USEPA, 1993).  For 
chemicals without literature based sediment-to-fish BAFs, a BAF of 1.0 was assumed.  The 
sediment-to-frog BAFs used in the ERA are shown in Tables 4.8 and 4.9. 
 
Dietary Intakes 
Dietary intakes for each receptor species were calculated using the following formula (modified 
from USEPA, 1993): 
 

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ ++
= ∑

 

 
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) 
 
4.4.2.4  Screening-Level Risk Calculation 
 
In the screening-level risk calculation (Step 2), HQs are calculated by dividing the maximum 
chemical concentration in the medium being evaluated by the corresponding medium-specific 
screening value, or by dividing the maximum exposure dose by the corresponding ingestion 
screening value (i.e., No Observed Adverse Effect Level).  Chemicals with HQs greater than or 
equal to 1.0 are considered COPCs. 
 
COPCs also include chemicals which were not detected but had maximum detection limits in 
excess of screening values.  Detected chemicals that could not be evaluated due to lack of a 
medium-specific screening value or appropriate NOAEL were also selected as COPCs.  If any 
COPCs are identified following Step 2, the risk assessment process continues into Step 3A. 
 
4.4.2.5  Refinement of Exposure Assumptions (Step 3A) 
 
In Step 3A, exposure assumptions are refined and risk estimates (i.e., HQs) are recalculated.  As 
discussed previously, Step 3A modifications include the use of central tendency estimates for 
media concentrations and exposure parameters.  Risk is again characterized and uncertainties 
associated with the conclusions are described.  If re-evaluation of the conservative exposure 
assumptions supports an acceptable risk determination, then the site may exit the ecological risk 
assessment process following Step 3A (Chief of Naval Operations, 1999). 
 
The list of COPCs is refined in Step 3, and COCs are selected.  The selection process involves 
consideration of the HQs based on refined exposure assumptions (for food chain modeling, both 
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LOAEL and NOAEL based HQs are considered), patterns in and frequency of detection, 
consideration of likely risk from detected chemicals without screening values (based on a 
qualitative evaluation of potential toxicity), consideration of background and upgradient 
concentrations, consideration of potential bioavailability, and consideration of the basis 
(applicability) of the direct contact and ingestion-based screening values compared to site 
conditions.  If COPCs are identified at the end of Step 3A, the risk assessment process continues 
to Step 3B (revised problem formulation) and Step 4 (baseline ecological risk assessment work 
plan) assuming that this is not precluded by any risk management decisions made by the risk 
managers (Tier I). 
 
Uncertainties are also discussed as part of the ERA.  Uncertainties are present in all risk 
assessments because of the limitations of available data and the need to make certain 
assumptions and extrapolations based on incomplete information.  The general uncertainties 
associated with the assessments are discussed below.  Specific uncertainties associated with each 
of the site-specific ERAs are discussed in Sections 5.7, 6.7, and 7.7. 
 
• Detection Limits - Detection limits for some chemicals exceed applicable screening 

values in some media.  When this occurs for chemicals that were not detected in any site 
samples, the chemical is generally not selected as a COPC because it is highly unlikely 
that the chemical is present at environmentally significant levels.  This introduces some 
uncertainty in the risk assessment. 

 
• Ingestion Screening Values - Data on the toxicity of many chemicals to the receptor 

species were sparse or lacking, requiring the extrapolation of data from other wildlife 
species or from laboratory studies with non-wildlife species.  This is a typical limitation 
and extrapolation for ecological risk assessments because so few wildlife species have 
been tested directly for most chemicals.  The uncertainties associated with toxicity 
extrapolation were minimized through the selection of the most appropriate test species 
for which suitable toxicity data were available.  The factors considered in selecting a 
surrogate species to represent another receptor species or group of species were 
taxonomic relatedness, trophic level, foraging method, and similarity of diet. 

 
A second uncertainty related to the derivation of ingestion screening values applies to metals. 
Most of the toxicological studies on which the ingestion screening values for metals were based 
used forms of the metal (such as salts) that have high water solubility and high bioavailability to 
receptors.  Because the analytical samples on which site-specific exposure estimates were based 
on measured total metal, regardless of form, and highly bioavailable forms are expected to 
compose only a fraction of the total metal concentration, this is likely to result in an 
overestimation of potential risks for these chemicals. 
 
A third source of uncertainty associated with the derivation of ingestion screening values 
concerns the use of uncertainty factors.  For example, NOAELs were extrapolated to LOAELs 
using an uncertainty factor of ten.  This approach is likely to be conservative since Dourson and 
Stara (1983) determined that 96 percent of the chemicals included in a data review had 
LOAEL/NOAEL ratios of five or less.  The use of an uncertainty factor of 10, although 
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potentially conservative, also serves to counter some of the uncertainty associated with 
interspecies extrapolations, for which a specific uncertainty factor was not used. 
 
• Chemical Mixtures - Information on the ecotoxicological effects of chemical interactions 

is generally lacking.  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). 

 
• Receptor Species Selection - Reptiles and amphibians were evaluated for risk using other 

fauna as surrogates.  This represents an uncertainty in the risk assessment.  In addition, 
there is some uncertainty associated with the use of specific receptor species to represent 
larger groups of organisms (e.g., guilds). 

 
• Food Web Exposure Modeling – Chemical concentrations in terrestrial and aquatic food 

items (e.g., plants, earthworms, and frogs) 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.  However, the values selected and methodology employed were 
intended to provide a conservative (Step 2) or more realistic (Step 3A) estimate of 
potential food web exposure concentrations. 

 
Another source of uncertainty is the use of default assumptions for exposure parameters such as 
BCFs/BAFs.  Although BCFs or BAFs for many bioaccumulative chemicals were readily 
available from the literature and were used in the BERA, 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. 
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Inorganics
Arsenic mouse 0.03 3 generations oral in water reproduction 1.26 0.126 Sample et al. 1996
Cadmium rat 0.303 6 weeks oral (gavage) reproduction 10 1 Sample et al. 1996
Cadmium dog 10 3 months oral reproduction 7.5 0.75 ATSDR 1993
Chromium rat 0.35 3 months oral in water mortality 131.4 13.14 Sample et al. 1996
Copper mink 1 357 days oral in diet reproduction 15.14 11.7 Sample et al. 1996
Lead rat 0.35 3 generations oral in diet reproduction 80 8 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 93 days oral in diet mortality/weight loss 0.25 0.15 Sample et al. 1996
Nickel rat 0.35 3 generations oral in diet reproduction 80 40 Sample et al. 1996
Selenium rat 0.35 1 year oral in water reproduction 0.33 0.2 Sample et al. 1996
Silver rat 0.35 2 weeks oral in water mortality 181 18.1 ATSDR 1990
Zinc rat 0.35 GD 1-16 oral in diet reproduction 320 160 Sample et al. 1996
Zinc mink 1 25 weeks oral reproduction 208 20.8 ATSDR 1992
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene rat 0.35 3 generations oral in water reproduction 106 53 Coulston and Kolbye 1994
1,2-Dichlorobenzene rat 0.35 chronic oral (gavage) liver/kidney 857 85.7 Coulston and Kolbye 1994
1,3-Dichlorobenzene rat 0.35 chronic oral (gavage) liver/kidney 857 85.7 Coulston and Kolbye 1994
1,4-Dichlorobenzene rat 0.35 GD 6-15 oral (gavage) reproduction 500 250 Coulston and Kolbye 1994
2,4,5-Trichlorophenol rat 0.35 98 days oral in diet hepatic/renal 800 80 McCollister et al. 1961
2,4,6-Trichlorophenol rat 0.35 98 days oral in diet hepatic/renal 800 80 McCollister et al. 1961
2,4-Dichlorophenol rat 0.35 103 weeks oral in diet reproduction 4400 440 NTP 1989
2-Methylnaphthalene mouse 0.03 81 weeks oral in diet systemic 1437 143.7 ATSDR 1995
3,3'-Dichlorobenzidine -- -- -- -- -- NA NA --
4-Bromophenyl-Phenylether -- -- -- -- -- NA NA --
4-Chloro-3-Methylphenol -- -- -- -- -- NA NA --
4-Chlorophenyl-Phenylether -- -- -- -- -- NA NA --
Acenaphthene mouse 0.03 13 weeks oral (gavage) reproduction 3500 350 ATSDR 1995
Acenaphthylene mouse 0.03 13 weeks oral (gavage) reproduction 3500 350 ATSDR 1995
Anthracene mouse 0.03 13 weeks oral (gavage) reproduction 10000 1000 ATSDR 1995
Benzo(a)anthracene mouse 0.03 GD 7-16 oral (intubation) reproduction 10 1 Sample et al. 1996
Benzo(a)pyrene mouse 0.03 GD 7-16 oral (intubation) reproduction 10 1 Sample et al. 1996

Table 4.1
Ingestion Screening Values for Mammals

Chemical Test Organism
Body Weight 

(kg) Duration Exposure Route Effect/Endpoint
LOAEL 

(mg/kg/d)

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

NOAEL 
(mg/kg/d) Reference
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Table 4.1
Ingestion Screening Values for Mammals

Chemical Test Organism
Body Weight 

(kg) Duration Exposure Route Effect/Endpoint
LOAEL 

(mg/kg/d)

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

NOAEL 
(mg/kg/d) Reference

Benzo(b)fluoranthene mouse 0.03 GD 7-16 oral (intubation) reproduction 10 1 Sample et al. 1996
Benzo(g,h,i)perylene mouse 0.03 19 to 29 days oral in diet reproduction 1330 133 ATSDR 1995
Benzo(k)fluoranthene mouse 0.03 GD 7-16 oral (intubation) reproduction 10 1 Sample et al. 1996
Bis(2-Ethylhexyl)phthalate mouse 0.03 105 days oral in diet reproduction 183.3 18.3 Sample et al. 1996
Butylbenzylphthalate rat 0.35 2 years oral in diet hepatic 2400 240 NTP 1997
Carbazole mouse 0.03 19 to 29 days oral in diet reproduction 1330 133 ATSDR 1995
Chrysene mouse 0.03 GD 7-16 oral (intubation) reproduction 10 1 Sample et al. 1996
Dibenz(a,h)anthracene mouse 0.03 GD 7-16 oral (intubation) reproduction 10 1 Sample et al. 1996
Dibenzofuran mouse 0.03 19 to 29 days oral in diet reproduction 1330 133 ATSDR 1995
Diethylphthalate mouse 0.03 105 days oral in diet reproduction 45830 4583 Sample et al. 1996
Di-n-butylphthalate mouse 0.03 105 days oral in diet reproduction 1833 550 Sample et al. 1996
Di-n-octylphthalate mouse 0.03 105 days oral in diet reproduction 550 55 Sample et al. 1996
Fluoranthene mouse 0.03 13 weeks oral (gavage) hepatic 1250 125 ATSDR 1995
Fluorene mouse 0.03 13 weeks oral (gavage) hematological 1250 125 ATSDR 1995
Hexachlorobutadiene rat 0.35 90 days + oral reproduction 20 2 IPCS 1994
Hexachlorobenzene rat 0.35 2 years oral reproduction 16 1.6 ATSDR 1989
Hexachlorocyclopentadiene rat 0.35 GD 6-15 oral reproduction 30 10 USEPA 1984
Hexachloroethane -- -- -- -- -- NA NA --
Indeno(1,2,3-cd)pyrene mouse 0.03 GD 7-16 oral (intubation) reproduction 10 1 Sample et al. 1996
Naphthalene mouse 0.03 13 weeks oral (gavage) reproduction 1400 140 ATSDR 1995
N-Nitrosodiphenylamine rat 0.35 8 to 11 weeks oral in diet systemic 1500 150 ATSDR 1993
Pentachlorophenol rat 0.35 up to 24 months oral in diet reproduction 30 3 Coulston and Kolbye 1994
Phenanthrene mouse 0.03 19 to 29 days oral in diet reproduction 1330 133 ATSDR 1995
Pyrene mouse 0.03 19 to 29 days oral in diet reproduction 1330 133 ATSDR 1995
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Inorganics
Arsenic brown-headed cowbird 0.049 7 months oral in diet mortality 7.38 2.46 Sample et al. 1996
Arsenic mallard 1 128 days oral in diet mortality 12.84 5.14 Sample et al. 1996
Cadmium mallard 1.153 90 days oral in diet reproduction 20 1.45 Sample et al. 1996
Chromium American black duck 1.25 10 months oral in diet reproduction 5 1 Sample et al. 1996
Copper chicks 0.534 10 weeks oral in diet growth/mortality 61.7 47 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 38.5 3.85 Sample et al. 1996
Mercury Japanese quail 0.15 1 year oral in diet reproduction 0.9 0.45 Sample et al. 1996
Mercury mallard 1 3 generations oral in diet reproduction 0.064 0.0064 Sample et al. 1996
Nickel mallard 0.782 90 days oral in diet growth/mortality 107 77.4 Sample et al. 1996
Selenium mallard 1 100 days oral in diet reproduction 0.8 0.4 Sample et al. 1996
Selenium screech owl 0.2 13.7 weeks oral in diet reproduction 1.5 0.44 Sample et al. 1996
Silver mallard 1.1 14 days oral survival 1780 178 USEPA 1999
Zinc chicken 1.935 44 weeks oral in diet reproduction 131 14.5 Sample et al. 1996
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene -- -- -- -- -- NA NA --
1,2-Dichlorobenzene northern bobwhite 0.157 14 days oral (gavage) growth/mortality 2500 250 Grimes and Jaber 1989
1,3-Dichlorobenzene northern bobwhite 0.157 14 days oral (gavage) growth/mortality 2500 250 Grimes and Jaber 1989
1,4-Dichlorobenzene northern bobwhite 0.157 14 days oral (gavage) growth/mortality 2500 250 Grimes and Jaber 1989
2,4,5-Trichlorophenol -- -- -- -- -- NA NA --
2,4,6-Trichlorophenol -- -- -- -- -- NA NA --
2,4-Dichlorophenol -- -- -- -- -- NA NA --
2-Chloronaphthalene -- -- -- -- -- NA NA --
2-Methylnaphthalene -- -- -- -- -- NA NA --
3,3'-Dichlorobenzidine -- -- -- -- -- NA NA --
4-Bromophenyl-Phenylether -- -- -- -- -- NA NA --
4-Chloro-3-Methylphenol -- -- -- -- -- NA NA --
4-Chlorophenyl-Phenylether -- -- -- -- -- NA NA --
Acenaphthene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Acenaphthylene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Anthracene mallard 1.043 7 months oral in diet hepatic 228 22.8 Patton and Dieter 1980
Benzo(a)anthracene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Benzo(a)pyrene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963

Table 4.2
Ingestion Screening Values for Birds

Chemical Test Organism
Body Weight 

(kg) Duration Exposure Route Effect/Endpoint
LOAEL 

(mg/kg/d)

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

NOAEL 
(mg/kg/d) Reference
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Benzo(b)fluoranthene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Benzo(g,h,i)perylene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Benzo(k)fluoranthene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Bis(2-Ethylhexyl)phthalate ringed dove 0.155 4 weeks oral in diet reproduction 11 1.1 Sample et al. 1996
Butylbenzylphthalate -- -- -- -- -- NA NA --
Carbazole -- -- -- -- -- NA NA --
Chrysene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Dibenz(a,h)anthracene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Dibenzofuran -- -- -- -- -- NA NA --
Diethylphthalate -- -- -- -- -- NA NA --
Di-n-butylphthalate ringed dove 0.155 4 weeks oral in diet reproduction 1.1 0.11 Sample et al. 1996
Di-n-octylphthalate ring-necked pheasant 1 ? ? mortality 500 50 TERRETOX 1998
Fluoranthene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Fluorene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963

Hexachlorobutadiene Japanese quail 0.19 90 days oral reproduction 8 2.5
Coulston and Kolbye 1994; 

IPCS 1994

Hexachlorobenzene Japanese quail 0.19 ? oral reproduction 0.8 0.08 Coulston and Kolbye 1994
Hexachlorocyclopentadiene -- -- -- -- -- NA NA --
Hexachloroethane -- -- -- -- -- NA NA --
Indeno(1,2,3-cd)pyrene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Naphthalene mallard 1.04 7 months oral in diet hepatic 228 22.8 Patton and Dieter 1980
N-Nitrosodiphenylamine -- -- -- -- -- NA NA --
Pentachlorophenol chicken 1.5 8 weeks oral growth 200 100 Eisler 1989
Phenanthrene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Pyrene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
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Chemical Log Kow Range Selected log Kow Reference

1,2,4-Trichlorobenzene 3.89  to  4.23 4.01 USEPA 1995
1,2-Dichlorobenzene 3.20  to  3.61 3.43 USEPA 1995
1,3-Dichlorobenzene Not reported 3.50 USEPA 1996
1,4-Dichlorobenzene 3.26  to  3.78 3.42 USEPA 1995
4-Bromophenyl-Phenylether 4.89  to  5.24 5.00 USEPA 1995
4-Chloro-3-Methylphenol Not reported 3.10 USEPA 1996
Acenaphthene 3.77  to  4.49 3.92 USEPA 1995
Acenaphthylene Not reported 4.10 USEPA 1996
Anthracene 3.45  to  4.80 4.55 USEPA 1995
Benzo(a)anthracene 4.00  to  5.79 5.70 USEPA 1995
Benzo(a)pyrene 5.98  to  6.42 6.11 USEPA 1995
Benzo(b)fluoranthene 5.79  to  6.40 6.20 USEPA 1995
Benzo(g,h,i)perylene 6.63  to  7.05 6.70 USEPA 1995
Benzo(k)fluoranthene 6.12  to  6.27 6.20 USEPA 1995
Chrysene 5.41  to  5.79 5.70 USEPA 1995
Dibenz(a,h)anthracene 6.50  to  6.88 6.69 USEPA 1995
Fluoranthene 4.31  to  5.39 5.12 USEPA 1995
Fluorene 4.04  to  4.40 4.21 USEPA 1995
Hexachloro-1,3-butadiene 4.74  to  5.16 4.81 USEPA 1995
Hexachlorobenzene 5.00  to  7.42 5.89 USEPA 1995
Hexachlorocyclopentadiene 5.04  to 5.51 5.39 USEPA 1995
Hexachloroethane 3.82  to  4.14 4.00 USEPA 1995
Indeno(1,2,3-cd)pyrene 6.58  to  6.72 6.65 USEPA 1995
Pentachlorophenol 3.29  to  5.24 5.09 USEPA 1995
Phenanthrene 4.28  to  4.57 4.55 USEPA 1995
Pyrene 4.76  to 5.52 5.11 USEPA 1995

Table 4.3
Bioaccumulative Chemicals List and Log Kow Values

Semivolatile Organics

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland



Value Reference Value Reference
Inorganics
Arsenic 1.103 Bechtel Jacobs 1998a 0.523 Sample et al. 1998a
Cadmium 3.25 Bechtel Jacobs 1998a 40.69 Sample et al. 1998a
Chromium 0.0075 Baes et al. 1984 3.162 Sample et al. 1998a
Copper 0.625 Bechtel Jacobs 1998a 1.531 Sample et al. 1998a
Lead 0.468 Bechtel Jacobs 1998a 1.522 Sample et al. 1998a
Mercury 5 Bechtel Jacobs 1998a 20.63 Sample et al. 1998a
Nickel 1.411 Bechtel Jacobs 1998a 4.73 Sample et al. 1998a
Selenium 3.012 Bechtel Jacobs 1998a 1.34 Sample et al. 1998a
Silver 0.4 Baes et al. 1984 1 --
Zinc 1.82 Bechtel Jacobs 1998a 12.89 Sample et al. 1998a
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene 0.1863 Travis and Arms 1988 0.56 Beyer 1996
1,2-Dichlorobenzene 0.4031 Travis and Arms 1988 1 --
1,3-Dichlorobenzene 0.3673 Travis and Arms 1988 1 --
1,4-Dichlorobenzene 0.4085 Travis and Arms 1988 1 --
2,4,5-Trichlorophenol 0.2157 Travis and Arms 1988 8.4 van Gestel and Ma 1988
2,4,6-Trichlorophenol 0.2814 Travis and Arms 1988 1 --
2,4-Dichlorophenol 0.6423 Travis and Arms 1988 1 --
2-Chloronaphthalene 0.1653 Travis and Arms 1988 1 --
2-Methylnaphthalene 0.2157 Travis and Arms 1988 0.2 Beyer and Stafford 1993
3,3'-Dichlorobenzidine 0.3624 Travis and Arms 1988 1 --
4-Bromophenyl-Phenylether 0.0499 Travis and Arms 1988 1 --
4-Chloro-3-Methylphenol 0.6255 Travis and Arms 1988 1 --
4-Chlorophenyl-Phenylether 0.0533 Travis and Arms 1988 1 --
Acenaphthene 0.21 Travis and Arms 1988 0.3 Beyer and Stafford 1993
Acenaphthylene 0.1653 Travis and Arms 1988 0.22 Beyer and Stafford 1993
Anthracene 0.0908 Travis and Arms 1988 0.32 Beyer and Stafford 1993
Benzo(a)anthracene 0.0197 Travis and Arms 1988 0.27 Beyer and Stafford 1993
Benzo(a)pyrene 0.0114 Travis and Arms 1988 0.34 Beyer and Stafford 1993

Table 4.4
Maximum Soil Bioconcentration Factors Used For Plants and Soil Invertebrates

Chemical
Soil-Plant BCF (dry weight) Soil-Invertebrate BAF (dry weight)

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland
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Table 4.4
Maximum Soil Bioconcentration Factors Used For Plants and Soil Invertebrates

Chemical
Soil-Plant BCF (dry weight) Soil-Invertebrate BAF (dry weight)

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Benzo(b)fluoranthene 0.0101 Travis and Arms 1988 0.21 Beyer and Stafford 1993
Benzo(g,h,i)perylene 0.0052 Travis and Arms 1988 0.15 Beyer and Stafford 1993
Benzo(k)fluoranthene 0.0101 Travis and Arms 1988 0.21 Beyer and Stafford 1993
Bis(2-Ethylhexyl)phthalate 0.0023 Travis and Arms 1988 1 --
Butylbenzylphthalate 0.0617 Travis and Arms 1988 1 --
Carbazole 0.3258 Travis and Arms 1988 1 --
Chrysene 0.0197 Travis and Arms 1988 0.44 Beyer and Stafford 1993
Dibenz(a,h)anthracene 0.0053 Travis and Arms 1988 0.49 Beyer and Stafford 1993
Dibenzofuran 0.1447 Travis and Arms 1988 1 --
Diethylphthalate 1.39 Travis and Arms 1988 1 --
Di-n-butylphthalate 0.0838 Travis and Arms 1988 1 --
Di-n-octylphthalate 0.0008 Travis and Arms 1988 1 --
Fluoranthene 0.0425 Travis and Arms 1988 0.37 Beyer and Stafford 1993
Fluorene 0.1428 Travis and Arms 1988 0.2 Beyer and Stafford 1993
Hexachlorobutadiene 0.0642 Travis and Arms 1988 1 --
Hexachlorobenzene 0.0153 Travis and Arms 1988 1.69 Beyer 1996
Hexachlorocyclopentadiene 0.0297 Travis and Arms 1988 1 --
Hexachloroethane 0.1888 Travis and Arms 1988 1 --
Indeno(1,2,3-cd)pyrene 0.0056 Travis and Arms 1988 0.41 Beyer and Stafford 1993
Naphthalene 0.4425 Travis and Arms 1988 0.21 Beyer and Stafford 1993
N-Nitrosodiphenylamine 0.5775 Travis and Arms 1988 1 --
Pentachlorophenol 0.0443 Travis and Arms 1988 8 van Gestel and Ma 1988
Phenanthrene 0.0908 Travis and Arms 1988 0.28 Beyer and Stafford 1993
Pyrene 0.0431 Travis and Arms 1988 0.39 Beyer and Stafford 1993
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Inorganics
Arsenic 0.0371 Bechtel Jacobs 1998a 0.258 Sample et al. 1998a
Cadmium 0.514 Bechtel Jacobs 1998a 7.66 Sample et al. 1998a
Chromium 0.0075 Baes et al. 1984 0.32 Sample et al. 1998a
Copper 0.123 Bechtel Jacobs 1998a 0.468 Sample et al. 1998a
Lead 0.0377 Bechtel Jacobs 1998a 0.307 Sample et al. 1998a
Mercury 0.344 Bechtel Jacobs 1998a 1.186 Sample et al. 1998a
Nickel 0.034 Bechtel Jacobs 1998a 1.656 Sample et al. 1998a
Selenium 0.567 Bechtel Jacobs 1998a 0.982 Sample et al. 1998a
Silver 0.4 Baes et al. 1984 1 --
Zinc 0.358 Bechtel Jacobs 1998a 2.482 Sample et al. 1998a
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene 0.1863 Travis and Arms 1988 0.56 Beyer 1996
1,2-Dichlorobenzene 0.4031 Travis and Arms 1988 1 --
1,3-Dichlorobenzene 0.3673 Travis and Arms 1988 1 --
1,4-Dichlorobenzene 0.4085 Travis and Arms 1988 1 --
2,4,5-Trichlorophenol 0.2157 Travis and Arms 1988 3.2 van Gestel and Ma 1988
2,4,6-Trichlorophenol 0.2814 Travis and Arms 1988 1 --
2,4-Dichlorophenol 0.6423 Travis and Arms 1988 1 --
2-Chloronaphthalene 0.1653 Travis and Arms 1988 1 --
2-Methylnaphthalene 0.2157 Travis and Arms 1988 0.2 Beyer and Stafford 1993
3,3'-Dichlorobenzidine 0.3624 Travis and Arms 1988 1 --
4-Bromophenyl-Phenylether 0.0499 Travis and Arms 1988 1 --
4-Chloro-3-Methylphenol 0.6255 Travis and Arms 1988 1 --
4-Chlorophenyl-Phenylether 0.0533 Travis and Arms 1988 1 --
Acenaphthene 0.21 Travis and Arms 1988 0.3 Beyer and Stafford 1993
Acenaphthylene 0.1653 Travis and Arms 1988 0.22 Beyer and Stafford 1993
Anthracene 0.0908 Travis and Arms 1988 0.32 Beyer and Stafford 1993
Benzo(a)anthracene 0.0197 Travis and Arms 1988 0.27 Beyer and Stafford 1993
Benzo(a)pyrene 0.0114 Travis and Arms 1988 0.34 Beyer and Stafford 1993

Table 4.5
Central Tendency Soil Bioconcentration Factors Used For Plants and Soil Invertebrates

Chemical
Soil-Plant BCF (dry weight) Soil-Invertebrate BAF (dry weight)

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland
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Table 4.5
Central Tendency Soil Bioconcentration Factors Used For Plants and Soil Invertebrates

Chemical
Soil-Plant BCF (dry weight) Soil-Invertebrate BAF (dry weight)

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Benzo(b)fluoranthene 0.0101 Travis and Arms 1988 0.21 Beyer and Stafford 1993
Benzo(g,h,i)perylene 0.0052 Travis and Arms 1988 0.15 Beyer and Stafford 1993
Benzo(k)fluoranthene 0.0101 Travis and Arms 1988 0.21 Beyer and Stafford 1993
Bis(2-Ethylhexyl)phthalate 0.0023 Travis and Arms 1988 1 --
Butylbenzylphthalate 0.0617 Travis and Arms 1988 1 --
Carbazole 0.3258 Travis and Arms 1988 1 --
Chrysene 0.0197 Travis and Arms 1988 0.44 Beyer and Stafford 1993
Dibenz(a,h)anthracene 0.0053 Travis and Arms 1988 0.49 Beyer and Stafford 1993
Dibenzofuran 0.1447 Travis and Arms 1988 1 --
Diethylphthalate 1.39 Travis and Arms 1988 1 --
Di-n-butylphthalate 0.0838 Travis and Arms 1988 1 --
Di-n-octylphthalate 0.0008 Travis and Arms 1988 1 --
Fluoranthene 0.0425 Travis and Arms 1988 0.37 Beyer and Stafford 1993
Fluorene 0.1428 Travis and Arms 1988 0.2 Beyer and Stafford 1993
Hexachlorobutadiene 0.0642 Travis and Arms 1988 1 --
Hexachlorobenzene 0.0153 Travis and Arms 1988 1.69 Beyer 1996
Hexachlorocyclopentadiene 0.0297 Travis and Arms 1988 1 --
Hexachloroethane 0.1888 Travis and Arms 1988 1 --
Indeno(1,2,3-cd)pyrene 0.0056 Travis and Arms 1988 0.41 Beyer and Stafford 1993
Naphthalene 0.4425 Travis and Arms 1988 0.21 Beyer and Stafford 1993
N-Nitrosodiphenylamine 0.5775 Travis and Arms 1988 1 --
Pentachlorophenol 0.0443 Travis and Arms 1988 5.18 van Gestel and Ma 1988
Phenanthrene 0.0908 Travis and Arms 1988 0.28 Beyer and Stafford 1993
Pyrene 0.0431 Travis and Arms 1988 0.39 Beyer and Stafford 1993
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Inorganics
Arsenic 0.014 Sample et al. 1998b 0.016 Sample et al. 1998b 0.0149 Sample et al. 1998b
Cadmium 0.462 Sample et al. 1998b 0.448 Sample et al. 1998b 7.017 Sample et al. 1998b
Chromium 0.349 Sample et al. 1998b 0.309 Sample et al. 1998b 0.3333 Sample et al. 1998b
Copper 0.554 Sample et al. 1998b 1.29 Sample et al. 1998b 1.117 Sample et al. 1998b
Lead 0.286 Sample et al. 1998b 0.187 Sample et al. 1998b 0.339 Sample et al. 1998b
Mercury 0.13 Sample et al. 1998b 0.192 Sample et al. 1998b 0.192 Sample et al. 1998b
Nickel 0.589 Sample et al. 1998b 0.898 Sample et al. 1998b 0.578 Sample et al. 1998b
Selenium 1.263 Sample et al. 1998b 0.155 Sample et al. 1998b 1.1867 Sample et al. 1998b
Silver -- see text -- see text -- see text
Zinc 2.7822 Sample et al. 1998b 2.3168 Sample et al. 1998b 2.9011 Sample et al. 1998b
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene -- see text -- see text -- see text
1,2-Dichlorobenzene -- see text -- see text -- see text
1,3-Dichlorobenzene -- see text -- see text -- see text
1,4-Dichlorobenzene -- see text -- see text -- see text
2,4,5-Trichlorophenol -- see text -- see text -- see text
2,4,6-Trichlorophenol -- see text -- see text -- see text
2,4-Dichlorophenol -- see text -- see text -- see text
2-Chloronaphthalene -- see text -- see text -- see text
2-Methylnaphthalene -- see text -- see text -- see text
3,3'-Dichlorobenzidine -- see text -- see text -- see text
4-Bromophenyl-Phenylether -- see text -- see text -- see text
4-Chloro-3-Methylphenol -- see text -- see text -- see text
4-Chlorophenyl-Phenylether -- see text -- see text -- see text
Acenaphthene -- see text -- see text -- see text
Acenaphthylene -- see text -- see text -- see text
Anthracene -- see text -- see text -- see text
Benzo(a)anthracene -- see text -- see text -- see text
Benzo(a)pyrene -- see text -- see text -- see text
Benzo(b)fluoranthene -- see text -- see text -- see text
Benzo(g,h,i)perylene -- see text -- see text -- see text

Table 4.6
Maximum Soil Bioaccumulation Factors Used For Small Mammals

Chemical
Soil-Mouse BAF (dry weight) Soil-Vole BAF (dry weight) Soil-Shrew BAF (dry weight)

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland
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Table 4.6
Maximum Soil Bioaccumulation Factors Used For Small Mammals

Chemical
Soil-Mouse BAF (dry weight) Soil-Vole BAF (dry weight) Soil-Shrew BAF (dry weight)

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Benzo(k)fluoranthene -- see text -- see text -- see text
Bis(2-Ethylhexyl)phthalate -- see text -- see text -- see text
Butylbenzylphthalate -- see text -- see text -- see text
Carbazole -- see text -- see text -- see text
Chrysene -- see text -- see text -- see text
Dibenz(a,h)anthracene -- see text -- see text -- see text
Dibenzofuran -- see text -- see text -- see text
Diethylphthalate -- see text -- see text -- see text
Di-n-butylphthalate -- see text -- see text -- see text
Di-n-octylphthalate -- see text -- see text -- see text
Fluoranthene -- see text -- see text -- see text
Fluorene -- see text -- see text -- see text
Hexachlorobutadiene -- see text -- see text -- see text
Hexachlorobenzene -- see text -- see text -- see text
Hexachlorocyclopentadiene -- see text -- see text -- see text
Hexachloroethane -- see text -- see text -- see text
Indeno(1,2,3-cd)pyrene -- see text -- see text -- see text
Naphthalene -- see text -- see text -- see text
N-Nitrosodiphenylamine -- see text -- see text -- see text
Pentachlorophenol -- see text -- see text -- see text
Phenanthrene -- see text -- see text -- see text
Pyrene -- see text -- see text -- see text
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Inorganics
Arsenic 0.0033 Sample et al. 1998b 0.0054 Sample et al. 1998b 0.0039 Sample et al. 1998b
Cadmium 0.144 Sample et al. 1998b 0.134 Sample et al. 1998b 2.212 Sample et al. 1998b
Chromium 0.092 Sample et al. 1998b 0.1249 Sample et al. 1998b 0.0939 Sample et al. 1998b
Copper 0.1107 Sample et al. 1998b 0.109 Sample et al. 1998b 0.5017 Sample et al. 1998b
Lead 0.0548 Sample et al. 1998b 0.0406 Sample et al. 1998b 0.1478 Sample et al. 1998b
Mercury 0.0731 Sample et al. 1998b 0.0672 Sample et al. 1998b 0.0672 Sample et al. 1998b
Nickel 0.2587 Sample et al. 1998b 0.2631 Sample et al. 1998b 0.3487 Sample et al. 1998b
Selenium 0.2579 Sample et al. 1998b 0.0221 Sample et al. 1998b 0.273 Sample et al. 1998b
Silver -- see text -- see text -- see text
Zinc 0.5092 Sample et al. 1998b 0.2929 Sample et al. 1998b 0.862 Sample et al. 1998b
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene -- see text -- see text -- see text
1,2-Dichlorobenzene -- see text -- see text -- see text
1,3-Dichlorobenzene -- see text -- see text -- see text
1,4-Dichlorobenzene -- see text -- see text -- see text
2,4,5-Trichlorophenol -- see text -- see text -- see text
2,4,6-Trichlorophenol -- see text -- see text -- see text
2,4-Dichlorophenol -- see text -- see text -- see text
2-Chloronaphthalene -- see text -- see text -- see text
2-Methylnaphthalene -- see text -- see text -- see text
3,3'-Dichlorobenzidine -- see text -- see text -- see text
4-Bromophenyl-Phenylether -- see text -- see text -- see text
4-Chloro-3-Methylphenol -- see text -- see text -- see text
4-Chlorophenyl-Phenylether -- see text -- see text -- see text
Acenaphthene -- see text -- see text -- see text
Acenaphthylene -- see text -- see text -- see text
Anthracene -- see text -- see text -- see text
Benzo(a)anthracene -- see text -- see text -- see text
Benzo(a)pyrene -- see text -- see text -- see text
Benzo(b)fluoranthene -- see text -- see text -- see text
Benzo(g,h,i)perylene -- see text -- see text -- see text

Table 4.7
Central Tendency Soil Bioaccumulation Factors Used For Small Mammals

Chemical
Soil-Mouse BAF (dry weight) Soil-Vole BAF (dry weight) Soil-Shrew BAF (dry weight)

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45
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Table 4.7
Central Tendency Soil Bioaccumulation Factors Used For Small Mammals

Chemical
Soil-Mouse BAF (dry weight) Soil-Vole BAF (dry weight) Soil-Shrew BAF (dry weight)

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

Benzo(k)fluoranthene -- see text -- see text -- see text
Bis(2-Ethylhexyl)phthalate -- see text -- see text -- see text
Butylbenzylphthalate -- see text -- see text -- see text
Carbazole -- see text -- see text -- see text
Chrysene -- see text -- see text -- see text
Dibenz(a,h)anthracene -- see text -- see text -- see text
Dibenzofuran -- see text -- see text -- see text
Diethylphthalate -- see text -- see text -- see text
Di-n-butylphthalate -- see text -- see text -- see text
Di-n-octylphthalate -- see text -- see text -- see text
Fluoranthene -- see text -- see text -- see text
Fluorene -- see text -- see text -- see text
Hexachlorobutadiene -- see text -- see text -- see text
Hexachlorobenzene -- see text -- see text -- see text
Hexachlorocyclopentadiene -- see text -- see text -- see text
Hexachloroethane -- see text -- see text -- see text
Indeno(1,2,3-cd)pyrene -- see text -- see text -- see text
Naphthalene -- see text -- see text -- see text
N-Nitrosodiphenylamine -- see text -- see text -- see text
Pentachlorophenol -- see text -- see text -- see text
Phenanthrene -- see text -- see text -- see text
Pyrene -- see text -- see text -- see text
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Value Reference Value Reference
Inorganics
Arsenic 1.103 Bechtel Jacobs 1998a 0.126 Pascoe et al. 1996
Cadmium 3.25 Bechtel Jacobs 1998a 0.164 Pascoe et al. 1996
Chromium 0.0075 Baes et al. 1984 0.038 Krantzberg and Boyd 1992
Copper 0.625 Bechtel Jacobs 1998a 0.1 Krantzberg and Boyd 1992
Lead 0.468 Bechtel Jacobs 1998a 0.07 Krantzberg and Boyd 1992
Mercury 5 Bechtel Jacobs 1998a 4.58 Cope et al. 1990
Nickel 1.411 Bechtel Jacobs 1998a 1 --
Selenium 3.012 Bechtel Jacobs 1998a 1 --
Silver 0.4 Baes et al. 1984 1 --
Zinc 1.82 Bechtel Jacobs 1998a 0.147 Pascoe et al. 1996
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene 0.1863 Travis and Arms 1988 1 --
1,2-Dichlorobenzene 0.4031 Travis and Arms 1988 1 --
1,3-Dichlorobenzene 0.3673 Travis and Arms 1988 1 --
1,4-Dichlorobenzene 0.4085 Travis and Arms 1988 1 --
2,4,5-Trichlorophenol 0.2157 Travis and Arms 1988 1 --
2,4,6-Trichlorophenol 0.2814 Travis and Arms 1988 1 --
2,4-Dichlorophenol 0.6423 Travis and Arms 1988 1 --
2-Chloronaphthalene 0.1653 Travis and Arms 1988 1 --
2-Methylnaphthalene 0.2157 Travis and Arms 1988 1 --
3,3'-Dichlorobenzidine 0.3624 Travis and Arms 1988 1 --
4-Bromophenyl-Phenylether 0.0499 Travis and Arms 1988 1 --
4-Chloro-3-Methylphenol 0.6255 Travis and Arms 1988 1 --
4-Chlorophenyl-Phenylether 0.0533 Travis and Arms 1988 1 --
Acenaphthene 0.21 Travis and Arms 1988 1 --
Acenaphthylene 0.1653 Travis and Arms 1988 1 --
Anthracene 0.0908 Travis and Arms 1988 1 --
Benzo(a)anthracene 0.0197 Travis and Arms 1988 1 --
Benzo(a)pyrene 0.0114 Travis and Arms 1988 1 --

Table 4.8
Maximum Sediment Bioaccumulation Factors Used For Aquatic Plants and Frogs

Chemical
Sediment-Plant BCF (dry weight) Sediment-Frog BAF (dry weight)

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45
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Table 4.8
Maximum Sediment Bioaccumulation Factors Used For Aquatic Plants and Frogs

Chemical
Sediment-Plant BCF (dry weight) Sediment-Frog BAF (dry weight)

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

Benzo(b)fluoranthene 0.0101 Travis and Arms 1988 1 --
Benzo(g,h,i)perylene 0.0052 Travis and Arms 1988 1 --
Benzo(k)fluoranthene 0.0101 Travis and Arms 1988 1 --
Bis(2-Ethylhexyl)phthalate 0.0023 Travis and Arms 1988 1 --
Butylbenzylphthalate 0.0617 Travis and Arms 1988 1 --
Carbazole 0.3258 Travis and Arms 1988 1 --
Chrysene 0.0197 Travis and Arms 1988 1 --
Dibenz(a,h)anthracene 0.0053 Travis and Arms 1988 1 --
Dibenzofuran 0.1447 Travis and Arms 1988 1 --
Diethylphthalate 1.39 Travis and Arms 1988 1 --
Di-n-butylphthalate 0.0838 Travis and Arms 1988 1 --
Di-n-octylphthalate 0.0008 Travis and Arms 1988 1 --
Fluoranthene 0.0425 Travis and Arms 1988 1 --
Fluorene 0.1428 Travis and Arms 1988 1 --
Hexachlorobutadiene 0.0642 Travis and Arms 1988 1 --
Hexachlorobenzene 0.0153 Travis and Arms 1988 1 --
Hexachlorocyclopentadiene 0.0297 Travis and Arms 1988 1 --
Hexachloroethane 0.1888 Travis and Arms 1988 1 --
Indeno(1,2,3-cd)pyrene 0.0056 Travis and Arms 1988 1 --
Naphthalene 0.4425 Travis and Arms 1988 1 --
N-Nitrosodiphenylamine 0.5775 Travis and Arms 1988 1 --
Pentachlorophenol 0.0443 Travis and Arms 1988 1 --
Phenanthrene 0.0908 Travis and Arms 1988 1 --
Pyrene 0.0431 Travis and Arms 1988 1 --
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Inorganics
Arsenic 0.0371 Bechtel Jacobs 1998a 0.126 Pascoe et al. 1996
Cadmium 0.514 Bechtel Jacobs 1998a 0.164 Pascoe et al. 1996
Chromium 0.0075 Baes et al. 1984 0.038 Krantzberg and Boyd 1992
Copper 0.123 Bechtel Jacobs 1998a 0.1 Krantzberg and Boyd 1992
Lead 0.0377 Bechtel Jacobs 1998a 0.07 Krantzberg and Boyd 1992
Mercury 0.344 Bechtel Jacobs 1998a 3.25 Cope et al. 1990
Nickel 0.034 Bechtel Jacobs 1998a 1 --
Selenium 0.567 Bechtel Jacobs 1998a 1 --
Silver 0.4 Baes et al. 1984 1 --
Zinc 0.358 Bechtel Jacobs 1998a 0.147 Pascoe et al. 1996
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene 0.1863 Travis and Arms 1988 1 --
1,2-Dichlorobenzene 0.4031 Travis and Arms 1988 1 --
1,3-Dichlorobenzene 0.3673 Travis and Arms 1988 1 --
1,4-Dichlorobenzene 0.4085 Travis and Arms 1988 1 --
2,4,5-Trichlorophenol 0.2157 Travis and Arms 1988 1 --
2,4,6-Trichlorophenol 0.2814 Travis and Arms 1988 1 --
2,4-Dichlorophenol 0.6423 Travis and Arms 1988 1 --
2-Chloronaphthalene 0.1653 Travis and Arms 1988 1 --
2-Methylnaphthalene 0.2157 Travis and Arms 1988 1 --
3,3'-Dichlorobenzidine 0.3624 Travis and Arms 1988 1 --
4-Bromophenyl-Phenylether 0.0499 Travis and Arms 1988 1 --
4-Chloro-3-Methylphenol 0.6255 Travis and Arms 1988 1 --
4-Chlorophenyl-Phenylether 0.0533 Travis and Arms 1988 1 --
Acenaphthene 0.21 Travis and Arms 1988 1 --
Acenaphthylene 0.1653 Travis and Arms 1988 1 --
Anthracene 0.0908 Travis and Arms 1988 1 --
Benzo(a)anthracene 0.0197 Travis and Arms 1988 1 --
Benzo(a)pyrene 0.0114 Travis and Arms 1988 1 --

Table 4.9
Central Tendency Sediment Bioaccumulation Factors Used For Aquatic Plants and Frogs

Chemical
Sediment-Plant BCF (dry weight) Sediment-Frog BAF (dry weight)

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45
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Table 4.9
Central Tendency Sediment Bioaccumulation Factors Used For Aquatic Plants and Frogs

Chemical
Sediment-Plant BCF (dry weight) Sediment-Frog BAF (dry weight)

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

Benzo(b)fluoranthene 0.0101 Travis and Arms 1988 1 --
Benzo(g,h,i)perylene 0.0052 Travis and Arms 1988 1 --
Benzo(k)fluoranthene 0.0101 Travis and Arms 1988 1 --
Bis(2-Ethylhexyl)phthalate 0.0023 Travis and Arms 1988 1 --
Butylbenzylphthalate 0.0617 Travis and Arms 1988 1 --
Carbazole 0.3258 Travis and Arms 1988 1 --
Chrysene 0.0197 Travis and Arms 1988 1 --
Dibenz(a,h)anthracene 0.0053 Travis and Arms 1988 1 --
Dibenzofuran 0.1447 Travis and Arms 1988 1 --
Diethylphthalate 1.39 Travis and Arms 1988 1 --
Di-n-butylphthalate 0.0838 Travis and Arms 1988 1 --
Di-n-octylphthalate 0.0008 Travis and Arms 1988 1 --
Fluoranthene 0.0425 Travis and Arms 1988 1 --
Fluorene 0.1428 Travis and Arms 1988 1 --
Hexachlorobutadiene 0.0642 Travis and Arms 1988 1 --
Hexachlorobenzene 0.0153 Travis and Arms 1988 1 --
Hexachlorocyclopentadiene 0.0297 Travis and Arms 1988 1 --
Hexachloroethane 0.1888 Travis and Arms 1988 1 --
Indeno(1,2,3-cd)pyrene 0.0056 Travis and Arms 1988 1 --
Naphthalene 0.4425 Travis and Arms 1988 1 --
N-Nitrosodiphenylamine 0.5775 Travis and Arms 1988 1 --
Pentachlorophenol 0.0443 Travis and Arms 1988 1 --
Phenanthrene 0.0908 Travis and Arms 1988 1 --
Pyrene 0.0431 Travis and Arms 1988 1 --
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Value Reference
Inorganics
Arsenic 0.675 Bechtel Jacobs 1998b
Cadmium 3.073 Bechtel Jacobs 1998b
Chromium 0.186 Bechtel Jacobs 1998b
Copper 7.957 Bechtel Jacobs 1998b
Lead 0.326 Bechtel Jacobs 1998b
Mercury 1.735 Bechtel Jacobs 1998b
Nickel 0.214 Bechtel Jacobs 1998b
Selenium 1 --
Silver 0.18 Hirsch 1998
Zinc 4.759 Bechtel Jacobs 1998b
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene 1 --
1,2-Dichlorobenzene 1 --
1,3-Dichlorobenzene 1 --
1,4-Dichlorobenzene 1 --
2,4,5-Trichlorophenol 1 --
2,4,6-Trichlorophenol 1 --
2,4-Dichlorophenol 1 --
2-Chloronaphthalene 1 --
2-Methylnaphthalene 1 --
3,3'-Dichlorobenzidine 1 --
4-Bromophenyl-Phenylether 1 --
4-Chloro-3-Methylphenol 1 --
4-Chlorophenyl-Phenylether 1 --
Acenaphthene 2.04 Maruya et al. 1997
Acenaphthylene 1 --
Anthracene 0.271 Maruya et al. 1997
Benzo(a)anthracene 1.4 Maruya et al. 1997
Benzo(a)pyrene 0.191 Maruya et al. 1997
Benzo(b)fluoranthene 0.16 Maruya et al. 1997
Benzo(g,h,i)perylene 0.295 Maruya et al. 1997
Benzo(k)fluoranthene 0.421 Maruya et al. 1997
Bis(2-Ethylhexyl)phthalate 1 --
Butylbenzylphthalate 1 --
Carbazole 1 --
Chrysene 0.335 Maruya et al. 1997
Dibenz(a,h)anthracene 1 --
Dibenzofuran 1 --
Diethylphthalate 1 --
Di-n-butylphthalate 1 --
Di-n-octylphthalate 1 --
Fluoranthene 0.312 Maruya et al. 1997
Fluorene 1.13 Maruya et al. 1997
Hexachlorobutadiene 1 --

Chemical
Sediment-Invertebrate BAF (dry weight)

Table 4.10
Maximum Sediment Bioaccumulation Factors Used For Aquatic Invertebrates

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45
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Value ReferenceChemical
Sediment-Invertebrate BAF (dry weight)

Table 4.10
Maximum Sediment Bioaccumulation Factors Used For Aquatic Invertebrates

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

Hexachlorobenzene 1 --
Hexachlorocyclopentadiene 1 --
Hexachloroethane 1 --
Indeno(1,2,3-cd)pyrene 0.355 Maruya et al. 1997
Naphthalene 1 --
N-Nitrosodiphenylamine 1 --
Pentachlorophenol 1 --
Phenanthrene 0.652 Maruya et al. 1997
Pyrene 0.803 Maruya et al. 1997
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Value Reference
Inorganics
Arsenic 0.437 Bechtel Jacobs 1998b
Cadmium 0.679 Bechtel Jacobs 1998b
Chromium 0.09 Bechtel Jacobs 1998b
Copper 0.919 Bechtel Jacobs 1998b
Lead 0.338 Bechtel Jacobs 1998b
Mercury 1.022 Bechtel Jacobs 1998b
Nickel 0.129 Bechtel Jacobs 1998b
Selenium 1 --
Silver 0.18 Hirsch 1998
Zinc 0.954 Bechtel Jacobs 1998b
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene 1 --
1,2-Dichlorobenzene 1 --
1,3-Dichlorobenzene 1 --
1,4-Dichlorobenzene 1 --
2,4,5-Trichlorophenol 1 --
2,4,6-Trichlorophenol 1 --
2,4-Dichlorophenol 1 --
2-Chloronaphthalene 1 --
2-Methylnaphthalene 1 --
3,3'-Dichlorobenzidine 1 --
4-Bromophenyl-Phenylether 1 --
4-Chloro-3-Methylphenol 1 --
4-Chlorophenyl-Phenylether 1 --
Acenaphthene 2.04 Maruya et al. 1997
Acenaphthylene 1 --
Anthracene 0.191 Maruya et al. 1997
Benzo(a)anthracene 0.358 Maruya et al. 1997
Benzo(a)pyrene 0.127 Maruya et al. 1997
Benzo(b)fluoranthene 0.15 Maruya et al. 1997
Benzo(g,h,i)perylene 0.215 Maruya et al. 1997
Benzo(k)fluoranthene 0.232 Maruya et al. 1997
Bis(2-Ethylhexyl)phthalate 1 --
Butylbenzylphthalate 1 --
Carbazole 1 --
Chrysene 0.198 Maruya et al. 1997
Dibenz(a,h)anthracene 1 --
Dibenzofuran 1 --
Diethylphthalate 1 --
Di-n-butylphthalate 1 --
Di-n-octylphthalate 1 --
Fluoranthene 0.212 Maruya et al. 1997
Fluorene 0.481 Maruya et al. 1997
Hexachlorobutadiene 1 --

Chemical
Sediment-Invertebrate BAF (dry weight)

Table 4.11
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Value ReferenceChemical
Sediment-Invertebrate BAF (dry weight)

Table 4.11
Central Tendency Sediment Bioaccumulation Factors Used For Aquatic Invertebrates

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

Hexachlorobenzene 1 --
Hexachlorocyclopentadiene 1 --
Hexachloroethane 1 --
Indeno(1,2,3-cd)pyrene 0.173 Maruya et al. 1997
Naphthalene 1 --
N-Nitrosodiphenylamine 1 --
Pentachlorophenol 1 --
Phenanthrene 0.294 Maruya et al. 1997
Pyrene 0.435 Maruya et al. 1997
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5.0 Site 6 Hypo Spill, Radiographic Facility 
Accelerator Control Building, and Open Drain 

 
This section describes the scope and rationale for the field activities that were conducted during 
the RI at Site 6 (Hypo Spill, Radiographic Facility Accelerator Control Building, and Open 
Drain) at the NDW, Indian Head facility.  The objective of the RI conducted at Site 6 was to 
determine whether suspected releases of spent fixer and developer wash water from photographic 
processing have caused silver contamination of the surface soils, intermittent surface water, and/ 
or the shallow groundwater at the site. 
 
5.1 Field Investigation 
 
5.1.1 Analyte List and Rationale 
 
As described in Section 1.5.1, Site 6 has been, and is still, used for the processing of x-ray 
photographs.  The only materials used in this process, aside from the x-ray film, are photographic 
developer and fixer.  Once spent, these fluids contain silver, thiosulfate and hydroquinone.  No 
other fluids or materials are known to have been used at Site 6.  Thiosulfate and hydroquinone 
are typically not included on analyte lists for CERCLA sites:  the solvent extraction procedures 
for hydroquinone are poorly defined and thiosulphate, similar to many anions, is benign and not 
typically considered in the risk assessment process.  Based on the historical use of the site, the 
only COPC that was identified was silver.  Therefore, the only compound that was analyzed for 
in the samples was silver. 
 
The purposes of the field sampling activities were to determine the extent of silver contamination 
in the surface soil, surface soil in intermittently wet areas, subsurface soil, shallow groundwater, 
and surface water, and to assess the potential for the offsite migration of silver. 
 
5.1.2 Field Sampling Activities 
 
The field sampling activities were conducted on June 10, 2001, June 17, 2001, September 7-9, 
2001, and September 21-22, 2001.  The field sampling activities performed at Site 6 included: 
 
• 
• 
• 
• 
• 
• 
• 

Surface soil sampling 
Surface soil sampling in intermittently wet areas 
Subsurface soil sampling 
Surface water sampling 
Background soil sampling 
Global Positioning Satellite (GPS) Survey 
Groundwater monitoring well installation and sampling 

 
The following subsections specify the number of samples collected, the location of each sample, 
and the sample analyte list for each environmental medium investigated at Site 6.  For soil 
samples, the last four digits of the sample identification denotes the depth, measured in feet, at 
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which the sample was collected.  For surface water and groundwater sample identifications, the 
last four digits indicate the month and year of sample collection.  For ease of reading, after the 
initial identification of each sample, subsequent references to a particular sample will omit the 
last four digits of the sample identification. 
 
5.1.3 Surface Soil Sampling 
 
Seven surface soil samples (IS06SS010001, IS06SS060001 through IS06SS080001, and 
IS06SS100001 through IS06SS120001) were collected.  These samples were collected on June 
10, 2001 and June 17, 2001 at the locations shown in Figure 5.1. 
 
All surface soil samples were collected using the procedure described in Section 3.1.  The 
surface soil samples were analyzed for silver, grain size, total organic carbon content (TOC), and 
pH. 
 
The surface soil samples were collected from the following locations: 
 
• 

• 

• 

• 

• 

• 

• 

IS06SS010001 – Eastern corner of the site, in the drainage ditch and adjacent to the site 
fence.  The drainage ditch starts in the southwest corner of the site where water tends to 
pond and cuts northeasterly across the site.  At the edge of the site, the ditch goes under 
the fence and into the woods.  The ditch carries water intermittently. 

 
IS06SS060001 – 35 feet south of Building 1718 at the outlet of the stormwater line from 
Building 1718. 

 
IS06SS070001 – 15 feet southeast of IS06SS06 in the swale that connects the base of the 
hill where Building 1718 is located to the low area in the southwest corner of the site 
where water tends to pond. 

 
IS06SS080001 – 22 feet southeast of IS06SS07 in the swale. 

 
IS06SS100001 – Adjacent to the south side of Building 1718. 

 
IS06SS110001 – Adjacent to the west side of Building 1718. 

 
IS06SS120001– 25 feet northwest of the corner of Building 1718. 

 
5.1.4 Surface Soil Sampling from Intermittently Wet Areas 
 
Five surface soil samples from intermittently wet areas (IS06SD020001 through IS06SD050001, 
and IS06SD090001) were collected on June 10, 2001 and June 17, 2001, at the locations shown 
in Figure 5.1. 
All surface soil samples from intermittently wet areas were collected in accordance with the 
procedures described in Section 3.1.  All surface soil samples from intermittently wet areas were 
analyzed for silver, grain size, TOC, and pH. 
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The surface soil samples from intermittently wet areas were collected from the following 
locations: 
 
• 

• 

• 

• 

• 

• 

• 

• 

• 

IS06SD020001 – Approximately 50 feet southwest of IS06SS01 in the ditch.   
 

IS06SD030001 - Approximately 50 feet southwest of IS06SD02 in the ditch. 
 

IS06SD040001 - Approximately 50 feet southwest of IS06SD03 in the ditch, aligned 
with the corner of Building 1140. 

 
IS06SD050001 - Approximately 70 feet south of Building 1718 near the ponded water. 

 
IS06SD090001 – Approximately 30 feet northwest of IS06SD05. 

 
5.1.5 Subsurface Soil Sampling 
 
Four subsurface soil samples (IS06SB030203, IS06SB050203, IS06SB100203, and 
IS06SB120203) were collected on June 10, 2001 and June 17, 2001, at the locations shown in 
Figure 5.1. 
 
All subsurface soil samples were collected with a hand auger from 30 to 36 inches bgs, as 
described in Section 3.1.  All subsurface soil samples were analyzed for silver. 
 
The subsurface soil samples were collected from the following locations: 
 

IS06SB030203 – Approximately 50 feet southwest of IS06SD02 in the ditch.  Same 
location as IS06SD03. 

 
IS06SB050203 – Approximately 70 feet south of Building 1718 near the ponded water.  
Same location as IS06SD05. 

 
IS06SB100203 – Adjacent to the south side of Building 1718.  Same location as 
IS06SS10. 

 
IS06SB120203 – 25 feet northwest of the corner of Building 1718.  Same location as 
IS06SS12. 

 
5.1.6 Background Soil Sampling 
 
On June 17, 2001, one site-specific background surface soil sample (IS06SS130001) and one 
site-specific background subsurface soil sample (IS06SB130203) were collected upslope from 
the site (Figure 5.1).  The purpose of these samples is to provide site-specific background 
concentrations of silver.  Surface soil was collected from 0 to 6 inches bgs using the procedure 
described in Section 3.1.  Subsurface soil was collected from 30 to 36 inches bgs with a hand 
auger, as described in Section 3.1.  Both samples were analyzed for silver.  The surface soil 
sample was also analyzed for grain size distribution, pH and TOC. 
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Both samples were collected approximately 100 feet northwest of the fenced area. 
 
5.1.7 Surface Water Sampling 
 
Two surface water samples (IS06SW010610 and IS06SW020610) were collected on June 10, 
2001, at the locations shown in Figure 5.1. 
 
All surface water samples were collected with a peristaltic pump, as described in Section 3.5.  
All surface water samples were analyzed for total silver (unfiltered), dissolved silver (filtered), 
hardness, TOC and pH.  The surface water pH was measured both in the field and at the 
laboratory. 
 
The surface water samples were collected from the following locations: 
 
• 

• 

• 

• 

• 

IS06SW010610 – Same sample location as IS06SD09. 
 

IS06SW020610 – Approximately 20 feet southeast of IS06SW01. 
 
5.1.8 Monitoring Well Installation and Sampling 
 
Three shallow groundwater monitoring wells (IS06MW01, IS06MW02, and IS06MW03) were 
installed at Site 6 at the locations shown on Figure 5.1.  Wells were installed and developed in 
accordance with Section 3.3 of the Site-Specific Remedial Investigation Work Plan 
(HydroGeoLogic, 2001).  The wells were installed and developed on September 7, 2001 and 
September 8, 2001.  The wells were installed at the following locations: 
 

IS06MW01 – Approximately 5 feet from the southern corner of Building 1718. 
 

IS06MW02 – Approximately 60 feet south of Building 1718. 
 

IS06MW03 – Approximately 60 feet southeast of Building 1718 between the base of the 
hill and the drainage ditch south of Building 1140. 

 
Each borehole was drilled to several feet below the water table.  During drilling, split-spoon 
samples were collected from the three boreholes in order to characterize the lithology.  
Continuous sampling was conducted during drilling of IS06MW01, and 2-foot samples were 
collected once per 5 feet in the boreholes for IS06MW02 and IS06MW03.  Prior experience at 
the NDW, Indian Head facility indicated that, because the geology does not tend to vary 
substantially over short distances, continuous sampling for all three borings was not required.  
The lithology of each boring is described in Section 5.2.  Lithologic logs and well-construction 
diagrams were prepared for the new wells and are provided in Appendix C and Appendix D, 
respectively. 
 
Each well was installed such that the water table was in the middle of the screen.  A 10-foot 
screen was installed in IS06MW01 and IS06MW02.  A 15-foot screen was installed in 
IS06MW03. 
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Groundwater samples were collected from these three monitoring wells on September 21 and 22, 
2001.  The wells were sampled using the procedure described in Section 3.4.  Samples from each 
well were analyzed for total silver, dissolved silver, and alkalinity. 
 
No monitoring wells were installed upgradient of Site 6. 
 
5.1.9 GPS Survey 
 
A GPS survey was conducted on June 17, 2001, using a Trimble ProXRS 9661 backpack unit.  
The Northing and Easting coordinates of the soil sample locations and surface water sample 
locations were surveyed at that time. 
 
On November 2, 2001, the elevations of the monitoring wells installed at Site 6 were surveyed 
using a Zeiss Ni-2, automatic level and level rod.  In addition, the Easting and Northing 
coordinates were measured using GPS. 
 
5.2 Site Geology 
 
Information on the geology at Site 6 was obtained during the installation of the groundwater 
monitoring wells.  An HSA (Section 3.3) was used for drilling and samples were collected using 
a split-spoon sampler.  The boring logs are provided in Appendix C. 
 
In general, the site geology appears to be characterized by light brown to gray silty clay to clay at 
the near surface.  There may be some orange silty clay within the near surface.  Beneath the silty 
clay to clay layer is a layer of sand or sand with silt.  This sand or sand with silt may be 
interbedded with clay.  Only one boring went deeper than this sandy zone.  In this boring, the 
sand with silt was underlain by a light gray to silver gray silty clay. 
 
5.3 Site Hydrology and Hydrogeology 
 
Runoff in the vicinity flows from the Building 1140 area, at an elevation of 48 feet above msl, to 
the drainage swale extending south from Building 1718.  This swale discharges into a low area in 
the southwest corner of the site where water tends to pond.  When the water level is high, the 
ponded water will drain off the site via a ditch that cuts northeast along the edge of Site 6 and 
into the forested area.  The site topography indicates that water in this southern drainage ditch 
flows offsite towards the wetland shown to the northeast of the site (Figure 5.1).  These 
drainages carry water intermittently.  In June 2001, at the time of soil sampling, there was 
surface water beneath the outlet pipe adjacent to Building 1734 but the drainage ditch was dry 
along the eastern side of the site.  The outlet pipe discharges to the drainage ditch.  Site 6 is on 
the Mattawoman Creek side of the drainage divide that extends across the NDW, Indian Head 
facility.  The runoff that flows off Site 6 may eventually reach Mattawoman Creek.  However, 
because of the distance and terrain across which the stormwater would have to flow to reach 
Mattawoman Creek, it is highly unlikely that the runoff would reach the creek. 
 
The water table is recharged by precipitation that infiltrates the ground surface.  During drilling 
of the boreholes at Site 6, the water elevations were 16.3 feet above msl for IS06MW01, 16.5 
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feet above msl for IS06MW02, and 13.6 feet above msl for IS06MW03.  These elevations are 
only slightly lower than the water elevations measured during well sampling.  At the time of 
sampling, the groundwater was at 16.99 feet above msl (IS06MW01), 16.95 feet above msl 
(IS06MW02), and 13.91 feet above msl (IS06MW03).  Based on these three groundwater 
elevations, the groundwater appears to flow to the east.  This flow direction is consistent with the 
expected groundwater flow toward surface drainages to the east that flow southward into 
Mattawoman Creek. 
 
5.4 Nature and Extent of Contamination 
 
5.4.1 Introduction 
 
This section begins with a discussion of data quality, and then describes the contamination in the 
surface soil, surface soil of intermittently wet areas, subsurface soil, surface water, and shallow 
groundwater.  Silver concentrations of various media are presented in tables throughout this 
section.  Complete analytical results are provided in Appendix G.1. 
 
The analytical results for the Site 6 samples are compared to background silver concentrations 
for various environmental media provided in the Background Soil Investigation Report 
(TetraTech NUS, 2002).  This report presents the facility-wide background concentrations for 
groundwater, surface soil, sediment, and subsurface soil.  This investigation was conducted to 
establish a database on the facility-wide background concentrations of chemicals in surface soil, 
subsurface soil, freshwater sediment and shallow groundwater to support the evaluation of 
chemicals observed at particular sites during current and future investigations.  The facility-wide 
background statistics for each medium are presented in Appendix H.  It should be noted that the 
background data were used only qualitatively to assess whether the presence of a chemical in a 
particular environmental medium was related to historical use of the site. 
 
The analytical results for silver in various media at and site-specific background samples 
collected from Site 6 were compared to facility-wide background concentrations as follows: 
 
• 

• 

The maximum silver concentration was compared to the corresponding 95 percent upper 
confidence level (95% UCL) for the facility-wide background data. 

 
The site-specific background concentration was compared to the facility-wide 
background 95% UCL to assess whether the presence of the silver may be attributed to 
prior site-related activities or to other anthropogenic sources. 

 
In addition, if a compound was detected in a sample and a corresponding duplicate, the higher of 
the two values was used. 
 
It should be noted that the facility-wide background data for subsurface soils were divided into 
claylike soils and non-claylike soils.  It was statistically determined that the claylike subsurface 
soil and non-claylike subsurface soil have different background concentrations of inorganics. 
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5.4.2 Data Quality 
 
The analytical data collected during this investigation were reviewed in accordance with Office 
of Analytical Service and Quality Assurance (OASQA) control review procedures.  Validated 
data packages were reviewed for completeness and accuracy before use in the RI.  Corrections to 
the data packages, provided by the validators, are included with the packages.  All data obtained 
during this RI and used in the evaluation were properly validated, according to USEPA 
guidelines and procedures. 
 
Field quality control (QC) performed during the investigation included the collection of duplicate 
samples, a field blank and equipment blanks.  The analyses of QC samples were evaluated 
during the data review at the laboratory, before the data packages were completed.  The 
analytical results for the equipment and field blanks are shown in Table 5.1. 
 
5.4.3 Surface Soil 
 
As described in Section 5.1.1, seven surface soil samples and one site-specific background 
surface soil sample were collected from Site 6.  The silver concentrations of the surface soil 
samples and the site-specific background surface soil sample are presented in Table 5.2 and 
shown in Figure 5.2. 
 
Silver was detected in all seven of the surface soil samples at Site 6.  Concentrations ranged from 
an estimated value of 0.67 mg/kg in sample IS06SS12 to 1,160 mg/kg in sample IS06SS10.  The 
silver appears to be concentrated around the southern corner of Building 1718 and along the 
swale that runs from Building 1718 to the depression in which water accumulates, adjacent to the 
culvert.  The concentration of silver generally decreases along the southern drainage ditch that 
flows in a northeasterly direction off the site.  Some samples in the drainage ditch have a higher 
concentration than the immediate upstream sample.  This silver distribution is likely due to the 
fact that some parts of the drainage ditch may be relatively flat and may encourage the ponding 
of water and settling of eroded particles.  The lowest silver concentration was in the sample 
collected to the northwest of Building 1718, in the opposite direction from which water would 
tend to flow away from the building. 
 
No silver was detected in the site-specific background sample.  The detection limit for silver was 
0.56 mg/kg.  The facility-wide background 95% UCL for silver in surface soil was 0.84 mg/kg 
(Table 5.3).  Thus, the highest surface soil concentration was 1,380 times the facility-wide 
background 95% UCL.  Based on the analytical results, the facility-wide background study, and 
the historical use of the site, the silver present in the surface soils resulted from past site 
activities. 
 
5.4.4 Surface Soils from Intermittently Wet Areas 
 
Five surface soil samples were collected from two drainage ditches at Site 6 (Figure 5.1).  The 
results are presented in Table 5.2 and Figure 5.2. 
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Silver was detected in all of the surface soil samples from the intermittently wet areas.  
Concentrations ranged from 1.1 mg/kg in sample IS06SD02 to 867 mg/kg in sample IS06SD09.  
The silver concentrations in the surface soil samples collected from intermittently wet areas were 
compared to the facility-wide background sediment data as opposed to the facility-wide 
background surface soil data.  Even though the Site 6 samples were collected from areas that dry 
out in periods of low flow, in terms of fate and transport processes, the surface soil samples from 
intermittently wet areas more closely resemble sediment than surface soil.  For example, the 
surface soil from intermittently wet areas is located in flat areas at the base of a hill where eroded 
soil would tend to accumulate.  These areas are also covered with water for a longer duration 
than most surface soil, resulting in redox conditions that would differ from that of most surface 
soil.  The placement of these areas with respect to contaminant transport (area of particle 
accumulation instead of particle erosion) suggests that a comparison to background sediment 
data is more appropriate than a comparison to background surface soil data. 
 
All of the Site 6 samples contained silver at a concentration greater than the facility-wide 
background 95% UCL silver in sediment of 0.92 mg/kg (Table 5.3).  The maximum silver 
concentration exceeded the facility-wide background 95% UCL by 942 times.  Based on this 
comparison and the Site 6 history, the silver observed in the surface soil from intermittently wet 
areas at Site 6 resulted from past land use. 
 
The silver distribution in the intermittently wet areas is similar to that of the surface soil samples.  
The maximum concentration was near the outlet pipe adjacent to Building 1734.  The 
concentrations tended to decrease moving east along the drainage ditch. 
 
5.4.5 Subsurface Soil 
 
As described in Section 5.1.3, four subsurface soil samples and one site-specific background 
subsurface soil sample were collected at the locations shown in Figure 5.1.  The silver results are 
presented in Table 5.4 and Figure 5.2. 
 
Silver was detected in three of the subsurface soil samples and one site-specific background 
subsurface soil sample.  The silver concentrations ranged from 0.96 J mg/kg in sample IS06SB03 
to 1,100 mg/kg in sample IS06SB10.  The location for sample IS06SB10 has clay-like soil.  The 
silver concentration for IS06SB10 exceeded the facility-wide 95% UCL for claylike subsurface 
soils by 500 times (Table 5.3).  The subsurface soil silver concentration was greatest at the top of 
the hill along the southern corner of Building 1718.  Sample IS06SB12, located west of 
Buildings 1718 and 1140, did not contain detectable levels of silver.  In addition, silver was not 
detected in the site-specific background sample, IS06SB13.  Based on these findings and the 
surface soil data, the silver observed in the shallow subsurface soil at Site 6 is related to past land 
use. 
 
5.4.6 Surface Water 
 
Two surface water samples were collected at Site 6 as described in Section 5.1.5 at the locations 
shown in Figure 5.1.  The results of the surface water sampling are presented in Table 5.5 and 
Figure 5.2. 
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Silver was detected in one of the surface water samples, IS06SW01, for both the filtered sample 
and unfiltered sample.  The concentration of dissolved silver was estimated to be 2 µg/l, and the 
concentration of total silver was 17.3 µg/l.  This sample was collected from the same location as 
sample IS06SD09, which had the maximum silver concentration for the intermittently wet 
surface soils.  There are no facility-wide background values against which to compare these 
silver concentrations.  Because of the elevated levels of silver observed in the Site 6 surface soils 
and surface soils from intermittently wet areas, it is likely that the silver detected in the surface 
water also resulted from past land use. 
 
5.4.7 Groundwater 
 
As described in Section 5.1.6, three shallow groundwater monitoring wells were installed and 
then sampled as part of this RI effort.  The locations of the wells are shown in Figure 5.1 and the 
results are provided in Table 5.6.  The filtered groundwater silver results are presented in Figure 
5.2. 
 
No silver was detected in any of the unfiltered shallow groundwater samples.  Silver was 
detected in the filtered shallow groundwater sample collected from IS06MW03 at a 
concentration of 4.8 µg/L.  Typically an unfiltered sample would have a higher silver 
concentration than the corresponding filtered sample.  The detection of 4.8 µg/L silver in a 
filtered sample while silver was not detected in the corresponding unfiltered sample is likely due 
to the analytical variability that occurs when the concentrations are close to the detection limit, 
which was 1.7 µg/L.  The shallow groundwater monitoring well IS06MW03 is located southeast 
of IS06SS10 and IS06SB10, the surface soil sample and subsurface soil sample with the highest 
observed silver concentrations.  It should be noted that no silver was detected in the samples 
collected from IS06MW01, which was installed adjacent to the location of IS06SS10 and 
IS06SB10.  During the facility-wide background survey, silver was not detected in the unfiltered 
and filtered shallow groundwater samples (Table 5.3).  Based on the historical use of Site 6 and 
the facility-wide background data, the dissolved silver observed in IS06MW03 appears to be 
related to past land use. 
 
5.5 Fate and Transport 
 
The fate and transport of silver observed in various environmental media at Site 6 at NDW, 
Indian Head are discussed in this section.  The fate and transport are described to support the 
human health and ecological risk assessments and to aid in defining remedial alternatives. 
 
5.5.1 Contaminant Migration at Site 6 
 
This section discusses the source areas and potential mechanisms for contaminant release and 
migration from the source areas at Site 6.  The discussion is organized by media within the site 
that may contribute to contaminant movement. 
 
The conceptual site model that summarizes the dominant fate and transport pathways is 
described in Section 5.5.3. 
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5.5.1.1  Source Area 
 
Based on the chemical and physical data gathered for the site and information provided by NDW, 
Indian Head, spills occurring at Building 1718 have been identified as the only potential 
contaminant source area.  The dominant mechanisms for contaminant transport from the source 
area at the site are hypothesized to be: 
 
• 

• 

• 

Leaching of contaminants from the surface soil by precipitation and transport of 
dissolved contaminants by flow through the surface soil to drainage ditches; 

 
Erosion of surface soil and deposition as drainage ditch sediments; and 

 
Leaching of contaminants from surface and subsurface soil by infiltrating precipitation 
and transport to the underlying shallow groundwater system, with subsequent 
contaminant movement with the shallow groundwater flow. 

 
5.5.1.2  Releases from Soil to the Atmosphere 
 
Wind erosion and vehicular traffic are typically the primary mechanisms for the release of 
surface soil or exposed subsurface soil to the air.  A contaminant associated with the entrained 
soil particles will be transported away from the contaminant source.  Inorganics tend to bind 
strongly to the soil, particularly the fine particulates that are more readily suspended by wind or 
vehicular traffic.  Vehicular traffic at the site is primarily on paved surfaces and therefore 
vehicular traffic across the site soil is minimal.  Most of the site soil is covered with either 
vegetation, such as grass or leaf litter, and the perimeter is heavily wooded.  The vegetation and 
the leaf litter inhibit wind erosion.  Therefore, the potential for release of site contaminants to the 
atmosphere via this mechanism is considered to be minimal. 
 
Silver is not a volatile chemical.  Therefore, volatilization is not a potential mechanism for 
contaminant release at this site. 
 
5.5.1.3  Leaching from Surface Soil to Surface Water 
 
During storm events and in the spring during snowmelt, contaminants associated with the surface 
soil may dissolve into the surrounding soil water and be transported away from the source in 
overland flow (runoff) or through horizontal leaching in the uppermost soil horizon. Runoff in 
the vicinity comes from the Building 1140 area, at an elevation of 48 feet above msl.  As 
described in Section 5.3, the runoff flows through the drainage ditches to the northeast off of the 
site. 
 
The only contaminant of concern at Site 6 is silver.  The silver was released into the environment 
in the form of spent fixer solution that contains silver thiosulfate.  This complex degrades to 
silver sulfide or silver sulfate under acidic conditions but is soluble under alkaline or neutral 
conditions (see Section 4.2.4).  Whether the silver dissolves or precipitates depends on the sulfur 
content of the water, the redox potential and the pH.  Sample IS06SW01 had a pH of 7.1, and 
sample IS06SW02 had a pH of 6.6.  In addition, silver has a tendency to associate with organic 
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matter.  Based on the chemical form of the silver that was released at Site 6 and the organic 
content of the surface soils, it is likely that the silver will tend to be in an insoluble form. 
 
The surface water from Site 6 was collected from locations that receive both runoff and material 
eroded from the suspected point(s) of contaminant release.  Thus, this surface water may contain 
silver from runoff, silver on suspended eroded material, and silver that moves into solution from 
eroded material.  Silver was detected only in the surface water sample collected from the same 
location as IS06SD09 (silver concentration of 867 mg/kg).  Sample IS06SW01 had 17.3 µg/l of 
total silver and an estimated 2 µg/l of dissolved silver.  These results suggest that the silver has a 
substantially greater affinity for the soil than the surface water.  Leaching of silver to surface 
water does not appear to be a dominant transport mechanism at this site. 
 
5.5.1.4  Erosion of Surface Soil 
 
During storm events, the finer particles from the surface soil will be suspended and transported 
with the stormwater runoff downgrade until the particles settle out by gravity.  At Site 6, the fine 
particles from the point of release near Building 1718 will tend to move down the swale to the 
depression adjacent to the culvert.  From this depression, a drainage ditch runs parallel to the site 
fence in a northeasterly manner and crosses the site boundary.  Once in the drainage ditch, the 
particles may be carried with the surface water flow offsite.  Because contaminants tend to 
associate with finer particulates, and because finer particulates are more easily suspended and 
transported, this transport process is likely an important means of contaminant movement at Site 
6.  The erosion potential in the suspected area(s) of contaminant release is mitigated by the grass 
cover. 
 
The distribution of silver in the surface soil between Building 1718 down the swale to the 
culvert, and from the culvert along the southern drainage ditch to the eastern edge of the site 
suggests that silver is being transported by erosion.  The highest surface soil concentration, 1,160 
mg/kg, was in the sample collected adjacent to the south side of Building 1718.  Between 
Building 1718 and the area near the culvert, the soil concentration decreases.  Near the culvert, 
an area that would accumulate eroded surface soil, the silver concentration increases.  The 
greatest concentration observed in the samples collected from the southern drainage ditch is near 
the culvert.  From the culvert and extending east across the site, the silver concentrations tend to 
decrease along the drainage ditch.  Some downstream samples may have higher silver 
concentrations than the immediately upstream sample.  For example, IS06SS01 had a greater 
silver concentration than IS06SD02, even though IS06SS01 was collected downslope from 
IS06SD02.  The silver distribution suggests that, while much of the material eroded from the 
vicinity of Building 1718 accumulates by the culvert, some particles are transported along the 
ditch.  Depending on the water flow, the finer materials may not settle near the culvert but will 
continue to move with the surface water flow.  These finer particles may then settle out of 
suspension downstream.  In addition, during heavy precipitation events or snowmelt, the material 
accumulated within the ditch may be re-suspended and transported east along the ditch.  The 
intermittent nature of the water flow (i.e., not continuous) and the gentle slope reduce the 
potential for the offsite transport of silver. 
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Once the eroded surface soil has been deposited as sediment, it becomes a potential source for 
the dissolution of inorganic contaminants into surface water.  The low dissolved silver 
concentration in the surface water at Site 6 indicates that the extent of dissolution is small.  This 
observation is consistent with the tendency of silver to associate with organic matter and to 
precipitate under neutral conditions.  The pH of the surface water ranged from slightly acidic (pH 
6.6) to approximately neutral (pH 7.1). 
 
In summary, erosion appears to be an important transport process at Site 6.  Subsequent 
dissolution of the silver from the eroded material does not appear to be a significant transport 
mechanism. 
 
5.5.1.5  Releases from Soil to Shallow Groundwater 
 
Percolation of rainfall and snowmelt through the unsaturated soil can dissolve contaminants from 
the soil, and then transport these contaminants vertically through the soil. Both surface and 
subsurface soil can serve as sources of contaminants for deeper soil horizons and shallow 
groundwater. 
 
Three of the four subsurface soil samples collected at Site 6 had detectable levels of silver.  The 
subsurface soil sample with the highest silver concentration was collected approximately 2 feet 
below the surface soil sample with the highest silver concentration.  The data suggest that 
vertical infiltration of silver from the surface soil to the shallow subsurface soil is an important 
process at the site. 
 
Based on the shallow groundwater data, however, it appears that the vertical movement of silver 
is limited to the subsurface soil.  Silver was not detected in IS06MW01, the shallow groundwater 
monitoring well adjacent to the area of maximum surface soil and subsurface soil silver 
concentrations.  Silver was detected only in the filtered sample collected from IS06MW03, 
located downgradient from the highest concentrations of silver in the surface and subsurface 
soils.  The dissolved silver concentration was only 4.8 µg/L.  The data suggest that the silver has 
a greater affinity for the soil than the groundwater. 
 
5.5.1.6  Migration of Contaminants in Surface Water 
 
Surface water that flows off site may carry with it dissolved and suspended contaminants.  The 
surface water in the drainage ditches at Site 6 is intermittent in nature.  Field observations 
indicate that, at times of low precipitation, the drainage ditch may dry up or hold only stagnant 
water some distance downslope from the outflow pipe.  It is only periodically that the surface 
water in the drainage ditch will carry contaminants off site. 
 
Based on an estimated dissolved silver concentration of 2 µg/l in the surface water sample 
closest to the outflow pipe, the Site 6 surface water does not appear to have substantial potential 
to transport dissolved silver offsite.  The total silver concentration relative to the dissolved silver 
concentration suggests that most of the silver within the surface water is associated with small 
particles.  As the water flows along the drainage ditch, these particles will settle out of 
suspension and accumulate in flat areas where the water tends to pond. 
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The drainage ditch flows east off Site 6.  Site 6 is located on the Mattawoman Creek side of the 
facility drainage divide.  After the drainage ditch crosses under the Site 6 fence, it flows 
approximately 500 feet through a forested area until the ditch, now a small stream, intersects a 
second stream.  From this stream intersection, the surface water flows into Mattawoman Creek.  
Surface water samples collected from the inlet to Mattawoman Creek were non-detect for silver.  
It is unlikely that surface water from Site 6 poses a threat to Mattawoman Creek. 
 
5.5.1.7  Migration of Contaminants in Shallow Groundwater 
 
The shallow groundwater flows to the east under the site and eventually discharges into 
Mattawoman Creek.  Dissolved silver will be transported with the shallow groundwater flow, 
and may discharge into Mattawoman Creek.  During this transport process, advection and 
dispersion will attenuate the silver concentration.  In addition, the silver may precipitate or 
associate with the subsurface media, further decreasing the silver concentration.  Because of the 
single low silver concentration observed at the site, 4.8 µg/L, it is unlikely that the Site 6 shallow 
groundwater poses a threat to Mattawoman Creek. 
 
5.5.2 Contaminant Fate 
 
Bioaccumulation is the process by which contaminants are ingested by ecological receptors and 
concentrated within the tissues of those receptors.  Because of the wooded nature around the 
perimeter of the site, it is likely that ecological receptors (mammals) visit the area on a regular 
basis.  While foraging, these receptors may ingest contaminated surface soil.  Because of its 
tendency to precipitate or associate with organic matter, the silver may not be bioavailable.  It is 
unlikely that silver would accumulate substantially in the terrestrial ecological receptors at this 
site.  The intermittent nature of the surface water and the low silver concentration in the surface 
water suggest that bioaccumulation in aquatic receptors is not an important process. 
 
5.5.3 Conceptual Site Model 
 
Based on the preceding discussion, the fate and transport mechanisms are summarized in Table 
5.7. 
 
5.6 Baseline Human Health Risk Assessment 
 
This section presents the results of the HHRA for Site 6. 
 
5.6.1 Data Summary 
 
As described in Section 5.1, samples of surface soil, surface soil from intermittently wet areas, 
subsurface soil, surface water, and shallow groundwater were collected from Site 6 and analyzed 
for silver.  This sampling effort is summarized in Table 5.8.  From the results of the field 
investigation, the HHRA data set was developed.  The HHRA data set does not include field 
parameters, such as pH or total organic carbon content, nor does it include the site-specific 
background samples IS06SS13 and IS06SB13.  The data used in the HHRA are presented in 
Appendix E.1.1, Table E.1.1.1.  All silver results were validated as acceptable for use in the 
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HHRA.  The statistical evaluation of these data is provided in Appendix E.1.1, Table E.1.1.2.  
The sample statistics include frequency of detection, minimum and maximum detected values, 
normal and lognormal mean, normal and lognormal standard deviation, results of the Shapiro-
Wilkes W-test, and the 95% UCL for the normal and lognormal distributions. 
 
5.6.2 Exposure Assessment 
 
The exposure assessment is the process of identifying who will be exposed to a particular set of 
COPCs and quantifying the magnitude of this exposure.  This process includes identification of 
the exposure setting, the current and future site use, the potentially exposed populations, the 
potential exposure pathways, and the exposure point concentrations. 
 
5.6.2.1  Exposure Setting 
 
As described in Section 1.5.1, Site 6 consists of the area around Building 1349 (the former 
control building which is currently being used for storage), Building 1718 (the current control 
building), and Building 1140 (the radiographic accelerator building).  X-ray photographs of 
explosives are taken in Building 1140 and these x-ray photographs are developed in the control 
building using fixer and developer solutions.  Spent fixer solution contains silver. 
 
This site is surrounded by a fence with one gate for vehicles and one gate for pedestrians.  The 
buildings are on top of a grassy knoll.  Access to the buildings is provided by a paved road.  
From the top of the knoll, precipitation runs along a swale into a depression at the base of the 
hill.  Partway down the hill, a stormwater line from Building 1718 discharges adjacent to the 
swale.  The depression is beneath the outlet of a culvert.  This culvert carries stormwater from 
the wooded area west of the site and discharges the stormwater into the Site 6 drainage ditch.  
The area drained by this culvert is a mixture of woods and office buildings.  Stormwater runoff 
ponds in the depression at the culvert outlet.  From the eastern edge of the depression, a ditch 
extends northeastward along the edge of the site.  This ditch carries water intermittently.  On the 
eastern edge of the site, the ditch crosses under the fence and continues to flow through the 
adjacent woods.  Site 6 is covered with grass and, outside the fenced area, is almost surrounded 
by woods. 
 
5.6.2.2  Land Use and Potentially Exposed Populations 
 
Because Site 6 is currently used, the industrial worker is a current use receptor.  In addition, the 
adolescent trespasser/visitor and adult trespasser/visitor were considered to be potential current 
use receptors because it is possible, although difficult, for trespassers to gain access to the site. 
 
The projected future use of the site is consistent with current activities (industrial area).  
Therefore, the trespasser/visitor and industrial worker are included for evaluation under future 
land use.  It is also conservatively assumed that the site could be developed and used for 
residential activities in the future.  Although it is not expected that development of the site for 
residential use would occur, this assumption is included in the risk evaluation per Navy policy.  
Therefore, the potential future receptors include construction worker, adult resident and child 
resident receptors, in addition to the trespasser/visitor and industrial worker receptors. 
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5.6.2.3  Potential Exposure Pathways 
 
A complete exposure pathway has five elements: a source, a mechanism for release and 
migration, an environmental transport medium, a point of potential human contact, and a route of 
intake.  These elements as they apply to Site 6 are discussed below. 
 
Contaminant Sources 
According to the IAS (1983), prior to 1977, photographic liquid wastes, including spent fixer, 
may have been discharged into the drainage ditch on site.  In addition, 10 gallons of fixer 
solution were reported to have been spilled behind Building 1349. 
 
During the 1980s, a new Control Building and Darkroom (Building 1718) were constructed.  The 
design of these buildings included waste collection lines that discharge to the facility sanitary 
sewer system.  Since construction of these buildings, wastewaters from the photographic process 
have been discharged to the sanitary sewer while the spent fixer has been containerized for later 
recovery of the silver.  There has been no report of further release of wastewaters from Site 6. 
 
Release and Transport Mechanisms 
Section 5.5 contains a description of the different fate and transport processes as they apply to 
the conditions at Site 6.  The primary transport mechanisms at Site 6 appear to be:  (1) erosion to 
the drainage ditch with subsequent transport along the ditch through re-suspension of the 
sediment during periods of high water flow; and (2) vertical leaching to the shallow subsurface 
soil.  Secondary mechanisms include the leaching of silver from the subsurface soil to 
groundwater, and the dissolution of silver into the drainage ditch surface water.  Therefore, the 
risk assessment considered exposure to the shallow groundwater and intermittent surface water 
in addition to exposure to the surface soil.  Because of the intermittent nature of the drainage 
ditch, data for surface soil samples collected from within the ditch were pooled with the surface 
soil data from the rest of the site instead of being evaluated separately as sediment. 
 
Because of the vegetated nature of the site, it is unlikely that substantial amounts of fugitive dust 
would be released by the contaminated surface soils.  The risk assessment , however, considered 
the transfer of silver to air from soil through fugitive dust emissions. 
 
Potential Exposure Points and Intake Routes - Current 
Exposure points are locations where humans could contact contamination.  The current exposure 
points for the industrial worker, adult trespasser/visitor and adolescent trespasser/ visitor are the 
surface soil across the site and the intermittent surface water in the drainage ditch. 
 
The intake or exposure routes for soil included ingestion of and dermal contact with surface soil 
and surface soil from intermittently wet areas, and inhalation of fugitive dust emissions from 
these soils.  For the surface water exposure point, the exposure routes evaluated for the 
adolescent and adult trespassers/visitors are incidental ingestion and dermal contact.  Per 
USEPA’s Risk Assessment Guidance for Superfund:  Volume 1 - Human Health Evaluation 
Manual Part A, December, 1989, it is not expected that the industrial worker will incidentally 
ingest surface water during the course of normal maintenance activities.  Therefore, only dermal 
contact with the intermittent surface water was evaluated for the industrial worker. 
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Because there are no potable water wells currently located in the shallow aquifer, the current 
exposure pathway for groundwater is not complete. 
 
In summary, the current exposure routes and receptors quantitatively evaluated in this HHRA 
were: 
 
• 

• 
• 
• 

• 

• 
• 
• 

• 

• 

Trespasser/visitor (adult and adolescent): 
 

ingestion of and dermal contact with surface soil; 
inhalation of fugitive dust emissions from surface soil; and 
incidental ingestion of and dermal contact with intermittent surface water. 

 
Industrial Worker (adult): 

 
ingestion of and dermal contact with surface soil; 
inhalation of fugitive dust emissions from surface soil; and 
dermal contact with intermittent surface water. 

 
Potential Exposure Points and Intake Routes – Future 
All future receptors could be exposed to future surface soils (a mixture of surface soil, surface 
soil from intermittently wet areas and subsurface soil) through dermal absorption, incidental 
ingestion, and inhalation of fugitive emissions.  In addition, all future receptors could be exposed 
to the intermittent surface water through incidental ingestion (residents and trespassers/visitors 
only) and dermal contact.  In accordance with USEPA guidelines (1989), only dermal contact 
with surface water will be evaluated for the construction worker and the industrial worker. 
 
Shallow groundwater is not currently used as a potable water supply at the base, and is not 
anticipated to be used as such in the future.  For a conservative assessment of risks to potential 
future onsite residents, however, use of the shallow groundwater as a potable water supply was 
evaluated.  Shallow groundwater downgradient of the site could be used as a potable water 
supply in the future.  The shallow groundwater data from the site would be a conservative 
assessment of shallow groundwater quality downgradient of the site under a future offsite 
resident exposure scenario.  It is assumed that adult and child residents would be exposed 
through dermal contact while bathing or showering and through ingestion.  It is also assumed 
that construction workers may be exposed to shallow groundwater contaminants in excavation 
pits.  The construction worker receptor considers exposure to shallow groundwater contaminants 
through dermal contact and not incidental ingestion.  Typically, the risk associated with 
inhalation of chemicals volatilized from the groundwater is evaluated.  Because silver, the only 
COPC considered at Site 6, is not volatile, risk from inhalation of silver in groundwater was not 
quantitatively evaluated. 
 
In summary, the future exposure routes and receptors that were quantitatively evaluated are: 
 

Trespasser/visitor (adult and adolescent): 
 

ingestion of and dermal contact with future surface soil; 
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• 
• 

• 

• 
• 
• 

• 

• 
• 
• 
• 
• 

• 

• 
• 
• 
• 

inhalation of fugitive dust emissions from future surface soil; and 
incidental ingestion of and dermal contact with intermittent surface water. 

 
Industrial Worker (adult): 

 
ingestion of and dermal contact with future surface soil; 
inhalation of fugitive dust emissions from future surface soil; and 
dermal contact with intermittent surface water. 

 
Resident (adult, child and lifetime): 

 
ingestion of and dermal contact with future surface soil; 
inhalation of fugitive dust emissions from future surface soil; 
ingestion of groundwater; 
dermal contact with groundwater during showers (adult) or baths (child); and 
incidental ingestion of and dermal contact with intermittent surface water. 

 
Construction Worker (adult): 

 
ingestion of and dermal contact with future surface soil; 
inhalation of fugitive dust emissions from future surface soil; 
dermal contact with groundwater in a shallow excavation pit; and 
dermal contact with intermittent surface water. 

 
The future and current exposure scenarios are summarized in Table 5.9 and RAGS Table 1 
(Appendix E.1.2). 
 
5.6.3 Identification of Chemicals of Potential Concern 
 
Based on prior investigations and the historical use of the site, the only chemical that was 
identified to pose a possible threat to human health or the environment was silver.  Because of 
this determination, the only chemical analyzed for this field investigation and HHRA was silver. 
 
The maximum concentration of silver observed or estimated to be present in each of the 
exposure media was screened against a RBC.  Only the exposure media for which the maximum 
silver concentration exceeded the RBC were quantitatively evaluated in the risk assessment.  The 
results of the screening process are summarized in RAGS Tables 2.1 through 2.7 (Appendix 
E.1.2).  The maximum concentrations of silver detected in the shallow groundwater samples and 
in the surface water samples are below the corresponding RBC.  In addition, the estimated 
ambient air concentrations of silver released from the current surface soil and future surface soil 
through fugitive dust are below the RBC.  Therefore, the only environmental media 
quantitatively evaluated in the HHRA were current surface soil and future surface soil. 
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5.6.4 Exposure Point Concentrations and Intake Calculations 
 
The silver exposure point concentrations for the RME and CT exposure scenarios were estimated 
as described in Section 4.4.1.3.  These concentrations are presented in RAGS Tables 3.1 and 3.2 
(Appendix E.1.2).  From these concentrations, the estimated average daily intake for each 
potential receptor via each intake route was calculated.  The exposure parameters and intake 
equations used in these calculations are presented in RAGS Tables 4.1 through 4.7 (Appendix 
E.1.2). 
 
5.6.5 Risk Characterization 
 
Risks were evaluated for exposure to surface soil for current and future use scenarios.  For the 
future scenario, the surface soil concentration was estimated by pooling the results from the 
analysis of surface soil samples, including those from intermittently wet areas, and subsurface 
soil samples.  This approach is based on the assumption that, over time, the surface soil mixes 
with the underlying subsurface soil.  Because the only exposure medium that required 
quantitative evaluation for Site 6 was the surface soil, a summary of the risks posed by the 
surface soil to each receptor also summarizes the risks posed by the site as a whole. 
 
Risks associated with RME scenarios for current surface soil were calculated for an adolescent 
trespasser/visitor, an adult trespasser/visitor, and an industrial worker (RAGS Tables 7.1.RME, 
7.2.RME, and 7.3.RME for non-cancer hazards, and RAGS Tables 8.1.RME, 8.2.RME, and 
8.3.RME for carcinogenic risks (Appendix E.1.2)).  The results are summarized in Tables 5.10 
and 5.11, and in RAGS Tables 9.1.RME through 9.3.RME (Appendix E.1.2).  As stated in 
Section 5.6.3, the risk associated with the inhalation of fugitive emissions from the current 
surface soil was not quantified because the estimated ambient air silver concentration is below 
the RBC (RAGS Table 2.2 (Appendix E.1.2)). 
 
For future exposure to surface soil, RME risk estimates were calculated for an adult and child 
resident, a construction worker, an industrial worker, and an adult and adolescent trespasser/ 
visitor (RAGS Tables 7.4.RME through 7.9.RME for non-cancer hazards, and RAGS Tables 
8.4.RME through 8.8.RME for carcinogenic risks (Appendix E.1.2)).  The results are 
summarized in Tables 5.10 and 5.11, and in RAGS Tables 9.4.RME through 9.10.RME 
(Appendix E.1.2).  As with the current use scenario, the risk associated with the inhalation of 
fugitive emissions from the future surface soil was not quantified because the estimated ambient 
air silver concentration is below the RBC (RAGS Table 2.7 (Appendix E.1.2)).  Because the HI 
for the future child resident and the construction worker exceeded 1.0, the CT exposure scenario 
for both of these receptors was evaluated.  The results of this assessment are presented in RAGS 
Table 7.10.CT and Table 7.11.CT (Appendix E.1.2), and are summarized in Table 5.12 and 
RAGS Tables 9.11.CT and 9.12.CT (Appendix E.1.2). 
 
Because silver is classified in USEPA Carcinogen Group D, not classifiable as a human 
carcinogen, quantification of carcinogenic risk is not applicable to this site.  Therefore, the 
following text will summarize only the non-cancer risk results for each receptor at Site 6. 
 

5-18  M:\Projects\CHM_003_004_13\R04-04.102_new.doc 



5.0—SITE 6 HYPO SPILL, RADIOGRAPHIC FACILITY ACCELERATOR CONTROL BUILDING, AND 
OPEN DRAIN 

Adolescent Trespasser/Visitor 
Under the current use scenario, the non-cancer risk posed by the surface soil COPCs to the 
adolescent trespasser/visitor is estimated to be a HI of 0.081, substantially less than the HI of 1.0 
that is considered to be protective of human health.  Under the future use scenario, the HI for the 
adolescent trespasser/visitor is estimated to be 0.081, the same HI for the current use scenario.  
Health risks posed to the current and future adolescent trespasser/visitor are acceptable. 
 
Adult Trespasser/Visitor 
The HI for the current adult trespasser/visitor and the future adult trespasser/visitor is 0.064, 
substantially below the target or USEPA benchmark HI of 1.0.  Health risks posed to the current 
and future adult trespasser/visitor are acceptable. 
 
Resident 
The HI for the future adult resident is estimated to be 0.53, which is less than the USEPA 
benchmark of 1.0.  At 3.2, the HI for the future child resident exceeds the USEPA benchmark 
value.  The HI for the CT child resident is 0.024, substantially below the target value of 1.0.  The 
reason for the substantial difference between the RME future child resident and the CT future 
child resident is the exposure point concentration.  Based on the Shapiro-Wilkes W-test, it was 
determined that the silver results best fit a lognormal distribution.  The 95% UCL for this 
distribution, however, exceeded the maximum observed concentration.  Therefore, the maximum 
concentration was used for the risk calculations.  For the CT evaluation, the geometric mean was 
used.  The geometric mean was two orders of magnitude less than the maximum concentration. 
 
Construction Worker 
The HI for the future RME construction worker was 1.2.  Under the CT scenario, the HI for the 
construction worker was 0.02.  As with the child resident, the difference between the RME result 
and the CT result was primarily due to the difference in the exposure point concentration 
between the two scenarios. 
 
Industrial Worker 
The HI for the current industrial worker and future industrial worker is 0.42.  The non-cancer 
risk for this receptor is below the target HI, indicating the Site 6 poses acceptable risks to the 
current and future industrial worker. 
 
Summary 
RAGS Table 10.1.RME and Table 10.2.RME (Appendix E.1.2) present the risk associated with 
exposure to silver at Site 6 only for those exposure routes resulting in an HI greater than 1.0.  As 
described above, the only two exposure routes that meet this criterion are the RME exposure of a 
future child resident and a future construction worker to the Site 6 soil.  The RME scenario risks 
for exposure of a current adolescent trespasser/visitor, current adult trespasser/visitor, current 
industrial worker, future adult resident, future industrial worker, future adult trespasser/visitor, 
and future adolescent trespasser/visitor were below the target value. 
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5.6.6 Uncertainties Specific to Site 6 
 
Uncertainty is inherent to any risk assessment.  A discussion of uncertainties that are common to 
each risk assessment performed for this Remedial Investigation is presented in Section 4.4.1.6.  
In addition to the latter uncertainties, the nature of the information available for Site 6 creates 
site-specific uncertainty. 
 
The primary uncertainty specific to Site 6 is the reliability of the use of the maximum observed 
silver concentration in soil for both the current and future exposure point concentrations.  The 
maximum detected concentration was used because, for both the current surface soil and the 
future surface soil, the log-transformed data resulted in a 95% UCL that exceeded the maximum 
concentration.  Therefore, the HIs calculated for the RME future child resident and the RME 
future construction worker were based on the assumption that the receptor would be exposed to 
only the most heavily contaminated part of the site.  In reality, it is unlikely that a receptor would 
spend 100 percent of his/her time at the site in a single location.  It should be noted that, of the 
16 samples collected from the surface soil and subsurface soil, only three samples (IS06SS10, 
IS06SB10 and IS06SD09) have silver concentrations that result in a HI greater than one to the 
future RME child resident.  The fourth highest silver concentration, IS06SS11, located on the 
southwest side of Building 1718 not far from IS06SS10, yielded a HI of 0.78 for the future RME 
child resident.  The data suggest that only two discrete areas within Site 6, the area near 
IS06SS10 by Building 1718 and the area near IS06SD09 by the outlet pipe, contributed to the 
excessive HIs for the two RME receptors.  The exposure point concentration for the future and 
current RME scenarios likely overestimated the risk. 
 
5.7 Ecological Risk Assessment (Steps 1 – 3A) 
 
5.7.1 Screening Problem Formulation 
 
Problem formulation involves preparing descriptions of environmental setting, sources, fate and 
transport of site chemicals, chemical ecotoxicity, and potential receptors.  This information is 
used to build the conceptual model.  The conceptual model includes a discussion of exposure 
pathways, as well as assessment and measurement endpoints. 
 
Site History and Environmental Setting 
Site 6 consists of the area around Building 1349 (the former control building, currently used for 
storage), Building 1718 (the current control building), and Building 1140 (the radiographic 
accelerator building) (Figure 5.1).  X-ray photographs of explosives are taken in Building 1140.  
The x-ray photographs are developed in the control building using fixer and developer solutions.  
The spent fixer solution contains silver.  As described in Section 1.5.1, past practices may have 
resulted in the release of silver containing wastewater to the soil at Site 6. 
 
The area surrounding the Site 6 buildings is mostly maintained, mown lawn.  There is a road 
connecting Buildings 1140, 1349, 1718 and 1734 in the northwest to west area of the site.  To the 
east, there is a wooded area. 
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On site, there is a drainage ditch beginning just south of Building 1718 that turns east to 
northeast, approximately 75 feet to the south (Figure 5.1).  The ditch has an approximate 
maximum width of 2 to 3 feet and depth of 3 to 6 inches.  The widest section of the drainage 
ditch is located near Building 1718 in a low-lying area of the site (i.e., little relief and/or 
elevation).  Even though this area drains relatively poorly and collects storm water run-off, this 
section of the ditch is almost entirely covered with grass, indicating infrequent water retention.  
There is generally less water in the eastern arm of the ditch, a portion of which is lined with 
concrete.  The downstream end of the ditch corresponds to the fence line and the site boundary.  
Downstream of the fence, the ditch becomes a small stream.  Water in the stream flows 
approximately 1,000 feet to 1,500 feet and then discharges into Mattawoman Creek. 
 
Groundwater is not expected to be a source of water to the ditch.  The water table was 
encountered at depths ranging from approximately 8 feet bgs (IS06MW02) to approximately 11 
feet bgs near the ditch (IS06MW03).  The water table slopes gently to the east under the site.  
The water table is recharged by precipitation that infiltrates the ground surface area. 
 
Site 6 is habitat for some local flora and fauna.  The surrounding grassy area can provide 
foraging ground for small mammals and birds.  Even though there are no viable aquatic habitats 
at Site 6, accumulated surface water may supply wildlife with a source of drinking water.  The 
adjacent, off-site stream is expected to provide habitat for limited aquatic biota (e.g., fish, aquatic 
insects, amphibians) and is surrounded by mixed hardwood and pine forest.  The forested area 
may provide refuge and foraging habitats for some mammals and avian species using Site 6 and 
the adjacent land. 
 
The initial work plan stated that there was potential for amphibians or reptiles to use on-site 
surface water resources at Site 6.  However, following site reconnaissance in April 2001, a 
CH2M HILL ecologist deemed this statement inaccurate.  The drainage ditch does not provide 
viable habitat for aquatic receptors because the water that accumulates in it is shallow and 
transitory.  In addition, grass covers much of the bottom of the ditch and there is little cover, 
particularly for the most upstream section of ditch. 
 
Summary of Available Analytical Data 
As described in Sections 5.1.3 and 5.1.4, seven surface soil samples and five surface soil samples 
from intermittently wet areas were collected at the site as part of this RI (Figure 5.1).  For this 
ERA, it was determined to be more appropriate to evaluate the surface soil samples from 
intermittently wet areas as surface soil and not sediment.  Even though these soils were wet at the 
time of sampling, it is believed that this area is dry during much of the year and, unlike sediment, 
provides no viable aquatic habitat.  All soil samples were analyzed for silver, grain size, TOC 
and pH.  Two surface water samples, IS06SW01 and IS06SW02, co-located with IS06SD09 and 
IS06SD05, respectively, were sampled for total and dissolved silver, hardness, organic carbon, 
and pH. 
 
As described in Section 5.1.6, three shallow groundwater monitoring wells (IS06MW01, 
IS06MW02 and IS06MW03) were installed at Site 6 to sample the shallow groundwater (Figure 
5.1).  Samples were collected from each monitoring well.  All shallow groundwater samples 
were analyzed for total silver, dissolved silver, and alkalinity. 
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Ecotoxicity and Potential Receptors 
Information on silver toxicity to terrestrial plants, soil invertebrates and wildlife is limited.  
However, it has been shown that when applied to food crop species (as dissolved silver in spray), 
9.8 mg/L can be lethal to corn (Zea mays), and 100 to 1000 mg/L can be lethal to tomato 
(Lycopersison esculentum) and bean (Phaseolus spp.) (Smith and Carson, 1977).  It was found 
that silver did not significantly bioaccumulate in edible portions of several food crops grown in 
silver sulfide-contaminated soil (via sewage sludge) (Eilser, 1996).  Following exposure to 
concentrations of 10, 50 and 100 mg/kg of silver in soil, corn, lettuce, oats, turnip, soybean, 
spinach, and Chinese cabbage, all germinated and grew even at the highest concentrations 
(Hirsch et al., 1993).  However, Chinese cabbage and lettuce growth was decreased at 10 mg/kg 
silver.  In this study, bioaccumulated levels of silver in lettuce were 1.2 mg/kg following 
exposure to the 100 mg/kg treatment (Hirsch et al., 1993). 
 
There are few studies involving the exposure of mammals to silver.  Those that are available 
have been primarily conducted using doses via drinking water or injections (i.e., intraperitoneal 
or intravenously).  Chronic exposure (i.e., up to 5 months) to as high as 200 µg/L in drinking 
water yielded no significant health or metabolic effects for test mammals (USEPA, 1980).  The 
respective lethal intraperitoneal injections of ionic silver to mice, rabbits and dogs were 13.9, 20 
and 50 mg/kg body weight (BW) (Eisler, 1996).  A study conducted with mice indicated that a 
dose of 18.1 mg/kg/day caused hyperactivity (Rungby and Danscher, 1984). 
 
Silver has been shown to be toxic to various domestic avian species (Eisler, 1996).  Turkey with 
a dietary intake of 900 mg/kg have displayed enlarged hearts and reduced growth, hemoglobin 
and hematocrit (USEPA, 1980).  In ovo exposure of 0.1 mg/egg (about 1.8 mg/kg as silver 
nitrate) resulted in 50 percent survival, but developmental abnormalities for chickens (Ridgeway 
and Karnofsky, 1952).  Adverse effects developed in normal chicks either fed 200 mg/kg 
(reduced growth) or given 100 mg/L in drinking water (liver necrosis) (Smith and Cason, 1977).  
Silver exposure in chicks can elicit greater toxic effects (e.g., reduced hemoglobin, growth and 
survival) in chicks that have copper and Vitamin E-deficient diets (Eisler, 1996). 
 
Preliminary Conceptual Model 
Information on the habitat features and the fate and transport of the chemicals detected at the site 
were used to build the preliminary conceptual model (Figure 5.3).  The conceptual model 
addresses potentially complete exposure pathways, receptors, and endpoints. 
 
Exposure Pathways.  An exposure pathway links a source of contamination with one or more 
receptors through exposure via one or more media and exposure routes.  Based on the 
preliminary conceptual model for Site 6, complete exposure pathways exist between soil 
contamination in the drainage ditch and mowed areas, and terrestrial receptors.  Animals 
inhabiting the soil or foraging on soil invertebrates or plants (e.g., mice and robin) may be 
exposed through this pathway. 
 
A complete exposure pathway from surface water to higher trophic level receptors is also likely 
for accumulated surface water associated with the drainage ditch.  The portion of the ditch near 
Building 1718 is in an area of relatively low elevation, drains poorly, and collects storm water 
run-off.  Because this drainage ditch does not provide viable aquatic habitat, aquatic receptors 
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were not evaluated for this surface water pathway.  Mammals and birds may drink this water.  In 
addition, potentially complete exposure pathways may also exist for upper trophic level receptors 
that may feed on prey items at the site.  Dermal and inhalation exposures for upper trophic level 
receptor species are not considered in this ERA because of the protection offered by hair or 
feathers.  Relative to ingestion, the contribution from the dermal and inhalation routes to total 
exposure is generally low.  Incidental ingestion of soil during feeding, preening, or grooming 
activities is, however, considered in the risk estimates. 
 
There is also a potentially complete surface water exposure pathway for aquatic biota in the 
surface water downstream of the Site 6 drainage ditch after this ditch crosses the Site 6 fence and 
enters the woods.  Because Site 6 contaminants are potentially being transported via run-off to 
the drainage ditch, there may be transport to the off-site stream via this run-off and/or through 
groundwater discharge.  Based on field observations and the site topography, it is likely that this 
drainage ditch transports surface runoff only during heavy precipitation events.  Therefore, the 
downstream migration of contaminants contained within the surface runoff would occur 
infrequently.  The most likely complete surface water exposure pathway is due to the potential 
for discharge of the Site 6 groundwater to surface water.  Based on topography, and the direction 
of groundwater flow, it is hypothesized that the Site 6 groundwater intersects the surface water 
downgradient from the site. 
 
Although contaminants could potentially be introduced to the downstream reaches by surface 
water runoff or groundwater discharge, groundwater discharge was the only pathway that was 
evaluated in this investigation.  The potential accumulation of contaminants in surface water or 
sediment in the stream was not directly evaluated because sampling in this investigation stopped 
at the site boundary line (i.e., where the ditch ends and the stream begins).  However, 
groundwater data were compared to surface water screening values, allowing for the evaluation 
of the effect of groundwater from the site discharging to the stream.  Because the groundwater 
evaluation compared the groundwater data to screening values without any dilution factor, this 
approach is conservative. 
 
Assessment and Measurement Endpoints.  The conclusion of the problem formulation 
includes the selection of assessment and measurement endpoints.  Based on the habitats and 
types of chemicals present, six assessment endpoints were chosen to evaluate the potential risk to 
ecological receptor populations at Site 6.  Each assessment endpoint and corresponding 
representative species or community is described below. 
 
1.  Growth, survival, and reproduction of soil invertebrate communities — Soil invertebrates, 
such as earthworms, promote soil fertility by breaking down organic matter and releasing 
nutrients.  They also improve aeration, drainage, and aggregation of soil, and serve as a forage 
base for many terrestrial species.  The soils at the site will support fewer insectivorous birds and 
mammals if chemical concentrations are limiting the growth, survival, and reproduction of soil 
invertebrate communities. 
 
2.  Growth, survival, and reproduction of terrestrial plant communities — Plants provide food, 
cover, and nesting material for many animals.  The soils at the site will support fewer birds and 
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mammals if chemical concentrations are limiting the growth, survival, and reproduction of 
plants. 
 
3.  Growth, survival, and reproduction of avian terrestrial insectivores — These receptors 
consume insects or other soil invertebrates.  They are second order consumers, and are thus 
susceptible to exposure to bioaccumulative chemicals.  Many insectivores also have significant 
direct contact with soils while foraging.  A juvenile American robin (Turdus migratorius) was 
chosen to represent this assessment endpoint.  Robins live in a variety of habitats, including 
woodlands, swamps, suburbs, and parks.  Robins forage on the ground in open areas, along edge 
habitats, or along the edges of streams.  They forage along the ground for ground-dwelling 
invertebrates and search for fruit and foliage-dwelling insects in low tree branches (USEPA, 
1993).  While growing in the nest, earthworms constitute the majority of the diet of the juvenile 
robin. 
 
4.  Growth, survival, and reproduction of avian terrestrial carnivores — These receptors are 
top level predators and are susceptible to bioaccumulative chemicals, especially those that have 
the potential to biomagnify through terrestrial food chains.  The red-tailed hawk (Buteo 
jamaicensis) was chosen to represent this endpoint.  Red-tailed hawks nest primarily in 
woodlands.  They feed in open country on a wide variety of small- to medium-sized prey 
(USEPA, 1993). 
 
5.  Growth, survival, and reproduction of mammalian terrestrial omnivores — These receptors 
are second order consumers and are thus are susceptible to exposure to bioaccumulative 
chemicals.  The white-footed mouse (Peromyscus leucopus) was chosen to represent this 
endpoint.  These mice typically consume various kinds of plant material and insects.  White-
footed mice serve as prey for carnivorous birds and mammals. 
 
6.  Growth, survival, and reproduction of mammalian terrestrial carnivores — These receptors 
are top level consumers and are thus most susceptible to bioaccumulative chemicals, especially 
those that have the potential to biomagnify through terrestrial food chains.  The red fox (Vulpes 
vulpes) was chosen to represent this endpoint.  Red fox utilize many different types of habitats 
including salt marshes, cropland, rolling farmland, brush, pastures, hardwood stands, and 
coniferous forests.  Their diet consists primarily of small mammals including meadow voles, 
mice, and rabbits.  They also consume plant material, mainly in the summer and fall when fruits, 
berries, and nuts become available. 
 
Although potentially complete exposure pathways exist for reptiles and amphibians, they were 
not specifically selected as receptors because information on the toxicological effects of 
chemicals on adult amphibians and reptiles via ingestion is limited.  In addition, Site 6 has little 
viable habitat for these receptors.  Indirectly the assessment does evaluate reptiles and 
amphibians because there are receptors included in the assessment that have similar diets to 
reptiles and amphibians (such as the red fox and white-footed mouse). 
 
Measurement endpoints, assessment endpoints and risk hypotheses are presented in Table 5.13. 
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5.7.2 Analysis 
 
The selection of ecological effect levels and the calculation of exposure was conducted as 
described in Section 4.4.2.3.  Site-specific modifications are addressed below. 
 
Site-Specific Ecological Effects Evaluation 
The screening value for silver in soil was 2.0 mg/kg and is based on terrestrial plants (Efroymson 
et al., 1997). 
 
Accumulated surface water sampled from the ditch was not used in direct contact screening 
because the ditch does not provide viable habitat for aquatic receptors.  However, because it 
provides drinking water for wildlife, surface water exposure to upper trophic level receptors was 
included in the food chain model.  Dissolved groundwater data from the well closest to the 
stream (IS06MW03) were compared to the surface water screening value for silver (0.36 µg/L; 
Suter and Tsao, 1996) because there is a potential for groundwater to discharge into the stream at 
downstream, offsite locations. 
 
With adequate precipitation, stormwater has the potential to flow from the Site 6 drainage ditch 
into Mattawoman Creek.  To evaluate the potential impact of this transport pathway, data from 
the Mattawoman Creek study were evaluated.  Silver was not detected in the two Mattawoman 
Creek study samples collected the closest to the outlet for the stream which connects surface 
water from Site 6 to Mattawoman Creek.  The detection limit for these samples is 0.6 µg/L.  The 
surface water screening value is 0.36 µg/L.  Therefore, even with a proxy concentration equal to 
one-half the detection limit, silver does not exceed the surface water screening value.  This 
evaluation indicates that the surface water which migrates from Site 6 to Mattawoman Creek 
does not pose a concern for Mattawoman Creek. 
 
Site-Specific Ecological Exposure Estimation 
The food chain exposure parameters (i.e., ingestion rates and dietary composition) for each 
receptor species are presented in Table 5.14.  The diet of the American robin is for a 7-day old 
hatchling, instead of an adult; the diet of the hatchling includes earthworms and soil, but no plant 
material. 
 
5.7.3 Screening-Level Risk Calculations 
 
A comparison of medium-specific screening values for silver with maximum media 
concentrations indicates that silver detected in surface soils and groundwater may impact the 
growth, survival and/or reproduction of soil invertebrates and plants at Site 6 and potentially 
aquatic biota in the stream downgradient of  Site 6.  The maximum HQ for silver in soil was 580.  
This value was obtained by dividing the maximum concentration of 1,160 mg/kg by the 
screening value of 2 mg/kg.  The HQ for silver in groundwater was 13.3.  This value was 
obtained by dividing the maximum concentration of 4.8 µg/L by the screening value of 0.36 
µg/L. 
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The SERA indicated that silver is a COPC for food chain effects to ecological receptors.  The 
NOAEL-based HQs were 1.46 and 2.31 for the white-footed mouse and the American robin, 
respectively (Table 5.15). 
 
Due to the identification of silver as a COPC via direct exposure and in the food chain in the 
SERA (i.e., some HQs greater than 1), the risk assessment process was continued to Step 3A. 
 
5.7.4 Refinement of Conservative Exposure Assumptions (Step 3A) 
 
In Step 3A, exposure assumptions are refined and risk estimates (i.e., HQs) are recalculated.  
Risk is again characterized and uncertainties associated with the conclusions are described. 
 
Exposure Assumption Refinements 
The results of Steps 1 and 2 (i.e., the SERA) indicated that, based on a set of conservative 
assumptions, silver may pose a risk to several receptor communities/species used in the 
screening assessment (i.e., HQ ≥1). 
 
Assumptions and methods that were modified for the recalculation of medium-specific and food 
chain hazard quotients are listed below, along with justification for each modification. 
 
• 

• 

Maximum silver concentrations were replaced by average silver concentrations.  For 
individual mammalian and avian receptors, average chemical concentrations provide a 
better estimate of the likely level of chemical exposure because each of the receptors 
would be expected to forage in several different areas of the site, and, in many cases, off-
site.  With adequate spatial coverage, central tendency measures are also appropriate for 
evaluating impacts to populations of soil invertebrates and plants.  While locations of 
maximum concentration may be important to individuals, the average value at the site can 
be more instructive with regard to the level of impact that might be expected at the 
population level. 

 
Central tendency estimates for body weight and ingestion rate were used to develop 
exposure estimates, rather than minimum body weights and maximum ingestion rates.  
The use of central tendency parameters is more relevant because they represent the 
characteristics of a greater proportion of the individuals in the population. 

 
Refined exposure parameters are presented in Table 5.16.  Exposure parameters for the juvenile 
robin were not refined, because the ranges for body weight and ingestion rates are narrow for 
hatchlings. 
 
Refined Risk Calculations 
For soil invertebrates and plants, the mean concentrations of silver (246 mg/kg) exceeded the soil 
screening value.  Division of this mean silver concentration by the screening value of 2.0 mg/kg 
resulted in an HQ of 123.  In addition, as calculated in Section 5.7.3, the HQ for silver 
potentially discharging to surface water from groundwater was 13.3. 
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Refined risk calculations for food chain receptors are shown in Table 5.17.  There were no 
exceedances of NOAEL- or LOAEL-based HQs in Step 3A. 
 
Risk Characterization 
The mean concentration of silver in soils at Site 6 (246 mg/kg) exceeds screening values for both 
soil microbes (50.0 mg/kg; Efroymoson et al., 1997) and terrestrial plants (2.0 mg/kg; 
Efroymson et al., 1997).  In addition, the majority of the measured silver concentrations at  
individual sampling locations as Site 6 also exceeded both screening values (i.e., 10 of 12 and 7 
of 12 sampling stations for terrestrial plants and soil microbes, respectively).  A potential risk 
exists for soil flora and fauna. 
 
At Site 6, the silver within the drainage ditch is primarily associated with eroded soil.  Little 
silver is dissolved in the intermittent drainage ditch surface water.  Therefore, within the 
drainage ditch, the dominant mode of silver migration is via the suspension of fine soil particles 
during storm events and movement with the stormwater runoff.  The extent of particle transport 
downstream from the Site 6 boundary is not known.  Based on the rapid decrease in silver 
concentration in the seasonally wet surface soil samples collected between the culvert and the 
Site 6 fence, it appears that downstream transport of silver-contaminated particles is minimal.  
Therefore, it is likely that the potential risk to soil flora and fauna is limited to Site 6 and the area 
immediately downstream from the Site 6 boundary. 
 
The low levels of silver observed in the groundwater result from leaching of the silver from the 
surface soil.  Because the intermittent surface water in the drainage ditch is not hydraulically 
connected to the site groundwater, the groundwater does not contribute to the silver observed in 
the surface water within the Site 6 boundary.  It is hypothesized that the groundwater discharges 
to surface water downgradient of Site 6.  No data on this downgradient surface water, however, 
are available.  Although the HQ for aquatic biota exposed directly to groundwater was 13, it is 
unlikely that the silver in the groundwater poses a threat to ecological receptors.  Of the three 
groundwater samples collected, only one sample contained detectable levels of silver.  As this 
groundwater moves downgradient from the site, this silver concentration will be attenuated by 
advection and diffusion.  In addition, when the groundwater eventually discharges to the surface 
water, the silver concentration will be further reduced by dilution. 
 
Because none of the food chain HQs exceeded 1 for any of the ecological receptors, minimal risk 
is expected for higher trophic level receptors. 
 
Uncertainty 
Because soil sampling stopped at the end of the drainage ditch, there is uncertainty associated 
with whether the current distribution of sampling locations fully characterizes the extent of silver 
contamination.  Although there is uncertainty regarding the full extent of silver downstream from 
the Site 6 fence, the data show a declining trend by several orders of magnitude from the source. 
 
There is also uncertainty associated with the use of groundwater data from IS06MW03 to screen 
for potential risk to aquatic biota in the stream.  This shallow groundwater monitoring is located 
50 feet upgradient of the beginning of the stream.  The analysis assumed that groundwater from 
the site discharges into the headwaters of the stream and that the dissolved concentration of 
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silver in IS06MW03 will not attenuate prior to discharge.  There is further uncertainty associated 
with these groundwater data due to the fact that the dissolved silver concentration was close to 
the detection limit for silver. 
 
5.8 Summary, Conclusions and Recommendations 
 
5.8.1 Summary and Conclusions 
 
This report describes the work performed for and the results of the RI conducted at Site 6 (Hypo 
Spill, Radiographic Facility Accelerator Control Building, and Open Drain) at NDW, Indian 
Head in Indian Head, Maryland.  The objective of the RI was to determine whether suspected 
releases of photographic process wastewaters resulted in silver contamination of the soil, 
intermittent surface water and shallow groundwater at Site 6. 
 
In order to accomplish this objective, samples of surface soil, surface soil from intermittently wet 
areas, subsurface soil, surface water and shallow groundwater were collected and analyzed for 
silver.  The data were validated and evaluated in the HHRA and ERA. 
 
5.8.1.1  Geology, Hydrogeology, and Nature and Extent of Contamination 
 
Elevated levels of silver were observed in the surface soil, the surface soil from intermittently 
wet areas, and the subsurface soil.  The silver concentrations substantially exceeded the facility-
wide background concentrations and the site-specific background concentration, indicating that 
the silver resulted from the historical use of the site. 
 
No silver was detected in the unfiltered shallow groundwater samples collected during the 
facility-wide background study.  The filtered sample from IS06MW03 contained low but 
detectable levels of silver.  It is likely that this dissolved silver resulted from prior land use at the 
site. 
 
There are no facility-wide or site-specific background data against which to compare the surface 
water data.  Based on the silver contamination in the surface soil and surface soil from 
intermittently wet areas, it is likely that the silver in the surface water also resulted from past 
site-related activities. 
 
5.8.1.2  Human Health Risk Assessment 
 
The risk assessment was conducted to evaluate the potential human health risks associated with 
the presence of silver at Site 6. Potential risks were calculated for a current/future industrial 
worker, current/ future adult trespasser/ visitor, current/ future adolescent trespasser/ visitor, future 
on-site adult resident, future on-site child resident, and future construction worker.  The baseline 
risk assessment was conducted to characterize the potential future human health risks at Site 6 if 
no additional remediation were implemented. 
 
The silver concentrations in the surface water and shallow groundwater, and estimated to be in 
the ambient air (fugitive dust emissions) were below the appropriate RBC.  The risk assessment 
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indicated that the silver in the surface soil, surface soil from intermittently wet areas, and 
subsurface soil at Site 6 presented unacceptable health risks to only the RME future child 
resident and the RME future construction worker.  This excessive risk was due to elevated silver 
concentrations in two discrete areas: one area along the southeast side of Building 1718, and the 
other area adjacent to the culvert.  The CT exposure scenarios for both of these receptors resulted 
in non-cancer hazards substantially below the target value. 
 
5.8.1.3  Ecological Risk Assessment 
 
The results of the ecological risk assessment indicate that silver in Site 6 surface soils may pose a 
potential risk to soil flora (plants) and fauna (invertebrates).  It is also likely that silver is 
migrating or has migrated offsite into the stream.  Whether the silver that may have migrated 
offsite poses a potential threat to offsite ecological receptors is not known. 
 
5.8.2 Recommendations 
 
Further action is recommended to address the non-cancer hazards posed to the future RME child 
resident and the future construction worker. 
 
The ERA indicates that silver in the surface soil poses a threat to plants and soil invertebrates.  It 
is recommended that the ERA for Site 6 proceed to step 3B.  In addition, it is recommended that 
the surface water and sediment downstream from the Site 6 boundary be sampled in order to 
evaluate the potential threat to ecological receptors posed by offsite migration of silver.  Any 
additional data collected will be incorporated into the ERA. 
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TABLES



Sample ID
Sample Date

Analyte (µg/L)
Silver 5 U 4 U 4 U

All concentrations in migrograms per liter
U = Not detected, the value provided is the detection limit

Table 5.1
Silver Results, Field Quality Control Samples, Site 6

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

IS06EB0610 IS06EB0617 IS06FB0617
06/10/01 06/17/01 06/17/01



Surface Soil
Sample ID
Sample Date

Analyte (mg/kg)
Silver 12.7 154 109 180 1,160 278 0.67 J 0.56 U

Surface Soil From Intermittently Wet Areas
Station ID IS06SD05
Sample ID
Sample Date

Analyte (mg/kg)
Silver 1.1 3.4 138 49.6 867

All results in milligrams per kilogram
U = Not detected, the value provided is the detection limit
Gray fill indicates analyte was detected
J = value is estimated

Table 5.2
Silver Results, Surface Soils at Site 6

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

IS06SS060001 IS06SS070001
06/10/01

IS06SS120001IS06SS110001IS06SS080001 IS06SS100001
06/17/0106/10/01 06/10/01 06/10/01 06/10/01

IS06SS130001
06/17/01 06/10/01

IS06SS010001

IS06SD09
IS06SD020001 IS06SD030001 IS06SD040001 IS06SD050001 IS06SD090001

IS06SD02 IS06SD03 IS06SD04

06/10/0106/17/01 06/10/01 06/10/01 06/10/01



Medium

Frequency
of

Detection

Maximum 
Silver

Concentration

Site-Specific 
Background 

Concentration

Facility-Wide 
Background 

95% UCL

Number that
Exceed 95% 

UCL

Ratio of 
Maximum

Concentration/
95% UCL

Site-
Specific 
Excced 

95% UCL?
Surface Soil 7/7 1,160 mg/kg ND 0.84 mg/kg 7/7 1380 no
Subsurface Soil 3/4 1,100 mg/kg ND 2.2 mg/kg 3/4 500 no
Surface Soil from
Seasonally Wet
Areas*

5/5 867 mg/kg NA 0.92 mg/kg 5/5 942 NA

Surface Water 1/2 17.3 ug/L NA NA NA NA NA
Shallow 
Groundwater
(filtered) 1/3 4.8 ug/L NA ND 1/3 NA NA
Shallow 
Groundwater
(unfiltered)

0/3 ND NA ND 0/3 NA NA

*compared to facility-wide freshwater sediment data
NA = Not Available or Not Applicable
ND = Not Detected

Table 5.3
Inorganic Statistics, Site 6

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland



Station ID
Sample ID IS06SB120203 IS06SB120203
Sample Date

Analyte

Total Metals (mg/kg)
Silver 0.96 J 1.2 J 1,100 0.15 U 0.47 U

All results in milligrams per kilogram
U = Not detected, the value provided is the detection limit
Gray fill indicates analyte was detected
J = value is estimated

Table 5.4
Silver Results, Subsurface Soil at Site 6

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

06/10/01 06/10/01 06/10/01
IS06SB030203 IS06SB050203 IS06SB100203

IS06SB03 IS06SB12 IS06SB13IS06SB05 IS06SB10



Station ID
Sample ID
Sample Date

Analyte

Total Metals (µg/L)

Silver 17.3 5 U

Dissolved Metals (µg/L)

Silver 2 J 1.3 U

All concentrations in migrograms per liter
U = Not detected, the value provided is the detection limit
Gray fill indicates analyte was detected
J = value is estimated

Table 5.5
Silver Results, Surface Water at Site 6

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

06/10/01 06/10/01

IS06SW01 IS06SW02
IS06SW010610 IS06SW020610



StationID
SampleID IS06FD092201 IS06MW020901 IS06MW030901
SampleDate
Analyte

Total Metals (µg/L)
Silver 1.7 U 1.7 U 1.7 U

Dissolved Metals (µg/L)
Silver 1.7 U 1.7 U 4.8

All concentrations in migrograms per liter
U = Not detected, the value provided is the detection limit
Gray fill indicates analyte was detected

Table 5.6
Silver Results, Shallow Groundwater at Site 6

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

9/22/01 9/22/01 9/22/01

IS06MW02 IS06MW02 IS06MW03



Table 5.7 
Conceptual Site Model, Site 6 

RI Report for Sites 6, 39 and 45 
NDW, Indian Head, Maryland 

 
Medium Process 

Surface Soil and Surface Soil 
from Intermittently Wet Areas 

• Transport of silver via erosion and deposition as sediment.  Re-
entrainment of sediment during precipitation events and transport off 
Site 6.  To a slight extent, dissolution of silver from the eroded 
material into surface water, with subsequent transport in the surface 
water off Site 6.   

• Leaching of silver to the subsurface soil via the infiltration of 
precipitation. 

Subsurface Soil • Leaching of silver to the shallow groundwater via the infiltration of 
precipitation. 

Surface Water • Transport of dissolved silver and silver associated with suspended 
particles in the drainage ditch that flows offsite.   

Shallow Groundwater • Movement of inorganics with the shallow groundwater flow.  The flow 
is eastward from the site.  Contaminant concentration will decrease 
with distance from the source area due to the dilution caused by 
advection and dispersion and due to the removal of silver from the 
aqueous phase via chemical precipitation. 

 



Table 5.8
Summary of Data Quantitatively Used in Site 6 HHRA

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Date of
Medium Sampling Sample Parameters

Soil
Subsurface Soil 06/10/01 IS06SB030203 SILVER
   (2-3 feet) 06/10/01 IS06SB050203 SILVER

06/10/01 IS06SB100203 SILVER
06/10/01 IS06SB100203P* SILVER
06/10/01 IS06SB120203 SILVER

Surface Soil 06/17/01 IS06SS010001 SILVER
   (0-6 inches) 06/10/01 IS06SS060001 SILVER

06/10/01 IS06SS070001 SILVER
06/10/01 IS06SS080001 SILVER
06/10/01 IS06SS100001 SILVER
06/10/01 IS06SS110001 SILVER
06/10/01 IS06SS120001 SILVER

 Surface Soil from 06/17/01 IS06SD020001 SILVER
Intermittently Wet 06/10/01 IS06SD030001 SILVER
Areas (0-6 inches) 06/10/01 IS06SD040001 SILVER

06/10/01 IS06SD050001 SILVER
06/10/01 IS06SD050001P* SILVER
06/10/01 IS06SD090001 SILVER

Surface Water
06/10/01 IS06SW010610 SILVER (UNFILTERED AND FILTERED)
06/10/01 IS06SW010610P* SILVER (UNFILTERED AND FILTERED)
06/10/01 IS06SW020610 SILVER (UNFILTERED AND FILTERED)

Groundwater
09/22/01 IS06MW010901 SILVER (UNFILTERED AND FILTERED)
09/22/01 IS06MW020901 SILVER (UNFILTERED AND FILTERED)
09/22/01 IS06FD092201* SILVER (UNFILTERED AND FILTERED)
09/22/01 IS06MW030901 SILVER (UNFILTERED AND FILTERED)

* denotes a field duplicate sample



Table 5.9
Exposure Pathways for Site 6

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Media Exposure Current Future
Route Industrial Trespasser/ Visitor Construction Industrial Trespasser/ Visitor Resident

Worker Adult Adolescents Worker Worker Adult Adolescents Adult Child

Groundwater
Ingestion X X
Dermal Contact X X X
Inhalation

Surface Water
Ingestion x x x x x x
Dermal Contact x x x x x x x x x

Surface Soils
Ingestion X X X
Dermal Contact X X X
Inhalation X X X

Combined Surface and 
Subsurface Soils

Ingestion X X X X X X
Dermal Contact X X X X X X
Inhalation X X X X X X

X  Quantitative evaluation (if COPCs selected for pathway).



Table 5.10
Summary of Media-Specific Risks and Hazards for RME Scenarios, Site 6

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Media: Surface Soil*
Current Trespasser/Visitor Adolsecent Current Trespasser/Visitor Adult 

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Silver -- 6.5E-02 1.6E-02 8.1E-02 -- N/A N/A -- -- 4.7E-02 1.7E-02 6.4E-02 -- N/A N/A --
Totals 0.0E+00 6.5E-02 1.6E-02 8.1E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.7E-02 1.7E-02 6.4E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00

Media: Surface Soil*
Current Industrial Worker

HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total
Silver -- 2.3E-01 1.9E-01 4.2E-01 -- N/A N/A --
Totals 0.0E+00 2.3E-01 1.9E-01 4.2E-01 0.0E+00 0.0E+00 0.0E+00 0.0E+00

Media: Soil**
Future Residential Adult Future Residential Child

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Silver -- 3.2E-01 2.1E-01 5.3E-01 -- -- -- -- -- 3.0E+00 2.8E-01 3.3E+00 -- -- -- --
Totals 0.0E+00 3.2E-01 2.1E-01 5.3E-01 -- -- -- -- 0.0E+00 3.0E+00 2.8E-01 3.3E+00 -- -- -- --

Media: Soil**
Future Age-Adjusted Resident*

HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total
Silver -- -- -- -- -- N/A N/A --
Totals -- -- -- -- 0.0E+00 0.0E+00 0.0E+00 0.0E+00

Media: Soil**
Future Construction Worker Future Industrial Worker

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Silver -- 1.1E+00 1.4E-01 1.2E+00 -- N/A N/A -- -- 2.3E-01 1.9E-01 4.2E-01 -- N/A N/A --
Totals 0.0E+00 1.1E+00 1.4E-01 1.2E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.3E-01 1.9E-01 4.2E-01 0.0E+00 0.0E+00 0.0E+00 0.0E+00

Media: Soil**
Future Trespasser/Visitor Adolescents Future Trespasser/Visitor Adult

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Silver -- 6.5E-02 1.6E-02 8.1E-02 -- N/A N/A -- -- 4.7E-02 1.7E-02 6.4E-02 -- N/A N/A --
Totals 0.0E+00 6.5E-02 1.6E-02 8.1E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.7E-02 1.7E-02 6.4E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00

* Combined surface soil and surface soil from intermittently wet areas
** Combined surface soil, surface soil from intermittently wet areas, and subsurface soil



Table 5.11
Summary Table for all Pathways, RME Scenarios, Site 6

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Receptor Exposure Pathways Percent Contribution by Pathway

Inhalation Ingestion Dermal

Total Risk 
for 

Pathways
Total HI for 
Pathways Inhalation Ingestion Dermal

Risk HI Risk HI Risk HI % Risk % HI % Risk % HI % Risk % HI

Current Trespasser/Visitor Adolescent* -- -- N/A 6.5E-02 N/A 1.6E-02 N/A 8.1E-02 -- -- N/A 80% N/A 20%
Current Trespasser/Visitor Adult* -- -- N/A 4.7E-02 N/A 1.7E-02 N/A 6.4E-02 -- -- N/A 73% N/A 27%
Current Industrial Worker* -- -- N/A 2.3E-01 N/A 1.9E-01 N/A 4.2E-01 -- -- N/A 55% N/A 45%
Future Resident Adult** -- -- -- 3.2E-01 -- 2.1E-01 -- 5.3E-01 -- -- -- 60% -- 40%
Future Resident Child** -- -- -- 3.0E+00 -- 2.8E-01 -- 3.3E+00 -- -- -- 91% -- 9%
Future Age-Adjusted Resident** -- -- N/A -- N/A -- N/A -- -- -- N/A -- N/A --
Future Construction Worker** -- -- N/A 1.1E+00 N/A 1.4E-01 N/A 1.2E+00 -- -- N/A 89% N/A 11%
Future Industrial Worker** -- -- N/A 2.3E-01 N/A 1.9E-01 N/A 4.2E-01 -- -- N/A 55% N/A 45%
Future Trespasser/Visitor Adolescent** -- -- N/A 6.5E-02 N/A 1.6E-02 N/A 8.1E-02 -- -- N/A 80% N/A 20%
Future Trespasser/Visitor Adult** -- -- N/A 4.7E-02 N/A 1.7E-02 N/A 6.4E-02 -- -- N/A 73% N/A 27%
Risk = carcinogenic risk as determined by the risk calculations in Appendix G.1.1.
HI = Hazard index as determined by the risk calculation in Appendix G.1.1.
* = All risks and hazards from exposure to current surface soil
** = All risks and hazards from exposure to future surface soil (surface soil and subsurface soil combined)



Table 5.12
Summary of Media-Specific Risks and Hazards for CT Scenarios, Site 6

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Media: Soil*
Future Residential Child Future Construction Worker

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Silver -- 2.1E-02 3.4E-03 2.4E-02 -- -- -- -- -- 2.0E-02 1.0E-05 2.0E-02 -- -- -- --
Totals -- 2.1E-02 3.4E-03 2.4E-02 -- -- -- -- -- 2.0E-02 1.0E-05 2.0E-02 -- -- -- --

* Combined surface soil, surface soil from intermittently wet areas, and subsurface soil



Assessment Endpoint Basis for Assessment Endpoint Measurement Endpoint Receptor

Survival, growth, and reproduction of 
terrestrial soil invertebrate communities.

Healthy, viable soil invertebrate communities are necessary for a well 
developed, balanced terrestrial ecosystem. The invertebrates provide 
important functions in nutrient recycling and availability and soil 
conditioning. By serving as prey species for many upper trophic predators 
(American robin), they are critical to the sustenance of the communities of 
upper trophic level species.

Comparison of maximum chemical concentrations in surface 
soil with soil screening values.

Soil Invertebrates 
(earthworms)

Survival, growth, and reproduction of 
terrestrial plant communities.

Plants are critical to the ecosystem in their role as primary producers. 
Plants take abiotic elements and  energy and convert them into available 
organic compounds. They are the foundation of terrestrial ecosystems and 
are the first step in nutrient and energy transfer within an ecosystem. In 
addition to forage for herbivores, plants also often provide the physical 
structure in habitat necessary for animals.

Comparison of maximum chemical concentrations in surface 
soil with soil screening values.

Terrestrial plants

Survival, growth, and reproduction of 
avian terrestrial insectivores.

Avian terrestrial omnivores (e.g. American robin) are important consumers 
of both vegetation (seeds) and invertebrates (as well as other animals in 
some cases). They often play an important role in the colonization of areas 
by plants through spreading seed in their feces. Such birds are prey for 
many species of mammals and raptors (hawks and owls). Many birds are 
also valued by society for their visual and vocal traits. 

Comparison of literature-derived chronic No Observed 
Adverse Effect Level (NOAEL) values for survival, growth, 
and/or reproductive effects with modeled dietary exposure 
doses based on maximum soil concentrations.

American robin

Survival, growth, and reproduction of 
avian terrestrial carnivores.

Avian carnivores are important upper trophic level consumers in terrestrial 
ecosystems. In this function, they are often reflective of ecosystem health, 
and are particularly susceptible to toxin that bioaccumulate in the food 
chain. In their function as a predator, they serve to maintain a balance in 
small mammal and bird populations versus forage abundance and 
available habitat. Many such birds are also valued by society for their 
visual traits.

Comparison of literature-derived chronic No Observed 
Adverse Effect Level (NOAEL) values for survival, growth, 
and/or reproductive effects with modeled dietary exposure 
doses based on maximum soil concentrations.

Red-tailed hawk

Table 5.13
Preliminary Assessment Endpoints, Risk Hypotheses, and Measurement Endpoints, Site 6

NDW, Indian Head, Maryland

Terrestrial Habitats

RI Report for Sites 6, 39 and 45

Page 1 of 2



Assessment Endpoint Basis for Assessment Endpoint Measurement Endpoint Receptor

Table 5.13
Preliminary Assessment Endpoints, Risk Hypotheses, and Measurement Endpoints, Site 6

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

Survival, growth, and reproduction of 
mammalian terrestrial omnivores.

Mammalian terrestrial omnivores are consumers of vegetation and 
invertebrates. As such, they provide a critical second link in the transfer of 
energy and nutrients in an ecosystem, changing plant compounds and 
invertebrate biomass into more biologically available compounds for other 
animals. They often play an important role in the colonization of areas by 
plants through spreading seed in their feces. Such mammals are prey for 
many species of predatory mammals and raptors. 

Comparison of literature-derived chronic No Observed 
Adverse Effect Level (NOAEL) values for survival, growth, 
and/or reproductive effects with modeled dietary exposure 
doses based on maximum soil concentrations.

White-footed mouse

Survival, growth, and reproduction of 
mammalian terrestrial carnivores.

Mammalian carnivores are important upper trophic level consumers in 
terrestrial ecosystems. In this function, they are often reflective of 
ecosystem health, and are particularly susceptible to toxin that 
bioaccumulate in the food chain. In their function as a predator, they serve 
to maintain a balance in small mammal populations versus forage 
abundance and available habitat. Many such mammals are also valued by 
society for their visual traits.

Comparison of literature-derived chronic No Observed 
Adverse Effect Level (NOAEL) values for survival, growth, 
and/or reproductive effects with modeled dietary exposure 
doses based on maximum soil concentrations.

Red fox

Page 2 of 2



Value Reference Value Reference Value Reference

Birds
American robin 0.0452 USEPA 1993 0.00741 allometric equation 0.01015 Levey and Karasov 1989

Red-tailed hawk 0.957 USEPA 1993 0.06796 allometric equation 0.03952 Sample and Suter 1994
Mammals
Red fox 3.17 Silva and Downing 1995 0.41154 allometric equation 0.14763 Sample and Suter 1994

White-footed mouse 0.0141 Silva and Downing 1995 0.00915 Sample and Suter 1994 0.00073 Sample and Suter 1994

Food Ingestion Rate (kg/day - dry)

RI Report for Sites 6, 39 and 45

Receptor

Body Weight (kg) Water Ingestion Rate (L/day)

Table 5.14

NDW, Indian Head, Maryland

Exposure Parameters for Upper Trophic Level Ecological Receptors - Maximum Exposure Case

Page 1 of 2 



Terr. 
Plants Soil Invert.

Small 
Mammals Fish/ Frogs

Aquatic 
Plants

Aquatic 
Invert. Reference Value Reference

Birds
American robin 0 95 0 0 0 0 Martin et al. 1951 5 Sample and Suter 1994

Red-tailed hawk 0 0 100 0 0 0
USEPA 1993; Sample and Suter 

1994 0 Sample and Suter 1994
Mammals
Red fox 7 2.8 87.4 0 0 0 USEPA 1993 2.8 Beyer et al. 1994

White-footed mouse 51 47 0 0 0 0
Martin et al. 1951; Sample and 

Suter 1994 2 Beyer et al. 1994

Table 5.14

Dietary Composition (percent) Soil/ Sediment Ingestion (percent)

Exposure Parameters for Upper Trophic Level Ecological Receptors - Maximum Exposure Case

NDW, Indian Head, Maryland

Receptor

RI Report for Sites 6, 39 and 45

Page 2 of 2 



Table 5.15 
Screening Level Food Chain Hazard Quotients 

RI Report for Sites 6, 39 and 45 
NDW, Indian Head, Maryland 

 
 HQs 
Receptor Based on the NOAEL Based on the LOAEL 
White-footed mouse 2.31 0.23 
Red fox 0.83 0.08 
American robin 1.46 0.15 
Red-tailed hawk 0.03 <0.01 

 



Value Reference Value Reference Value Reference

Birds
American robin 0.0452 USEPA 1993 0.00741 allometric equation 0.01015 Levey and Karasov 1989

Red-tailed hawk 1.126 Sample and Suter 1994 0.06388 allometric equation 0.03603 Sample and Suter 1994
Mammals
Red fox 4.06 Silva and Downing 1995 0.34939 allometric equation 0.12308 Sample and Suter 1994

White-footed mouse 0.0208 Silva and Downing 1995 0.00624 Sample and Suter 1994 0.00050 Sample and Suter 1994

Receptor

Body Weight (kg) Water Ingestion Rate (L/day) Food Ingestion Rate (kg/day - dry)

Table 5.16
Exposure Parameters for Upper Trophic Level Ecological Receptors - Average Exposure Case

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Page 1 of 2



Terr. 
Plants Soil Invert.

Small 
Mammals Fish/ Frogs

Aquatic 
Plants

Aquatic 
Invert. Reference Value Reference

Birds
American robin 0 95 0 0 0 0 Martin et al. 1951 5 Sample and Suter 1994

Red-tailed hawk 0 0 100 0 0 0
USEPA 1993; Sample and Suter 

1994 0 Sample and Suter 1994
Mammals
Red fox 7 2.8 87.4 0 0 0 USEPA 1993 2.8 Beyer et al. 1994

White-footed mouse 51 47 0 0 0 0
Martin et al. 1951; Sample and 

Suter 1994 2 Beyer et al. 1994

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Soil/ Sediment Ingestion (percent)

Table 5.16

Dietary Composition (percent)

Exposure Parameters for Upper Trophic Level Ecological Receptors - Average Exposure Case

Receptor

Page 2 of 2



Table 5.17 
Refined Food Chain Hazard Quotients 

RI Report for Sites 6, 39 and 45 
NDW, Indian Head, Maryland 

 
 HQs 
Receptor Based on the NOAEL Based on the LOAEL 
White-footed mouse 0.23 0.02 
Red fox 0.08 <0.01 
American robin 0.31 0.03 
Red-tailed hawk <0.01 <0.01 
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Distribution of Silver

at Site 6 
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Figure 5.3
Preliminary Conceptual Model

for Ecological Receptors
Site 6
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6.0 Site 39 Stack Emissions 
 
This section describes the scope and rationale for the field activities that were conducted during 
the RI at Site 39 (Stack Emissions) at the NDW, Indian Head facility.  The objectives of this RI 
were to: 
 
• 

• 

• 

• 

Determine whether the surface and subsurface soil at Site 39 were contaminated by stack 
emissions associated with the explosives drying and curing process. 

 
Based on the surface soil and subsurface soil data, determine the need to install 
groundwater monitoring wells at the site. 

 
Identify actual or potential human or environmental receptors and potential contaminant 
migration pathways, and determine human health and ecological risks. 

 
Determine whether additional investigation and characterization is needed and whether 
further action is required. 

 
6.1 Field Investigation 
 
6.1.1 Analyte List and Rationale 
 
As described in Section 1.5.2, industrial, storm and sanitary wastewaters from Site 39 flowed 
through aboveground piping and then discharged via two outfalls, IW05 and IW42, directly to 
Mattawoman Creek.  Although Site 39 is located on the edge of Mattawoman Creek, it was 
decided to address the potential contamination of the sediment from these wastewater releases 
under the Mattawoman Creek Ecological Study.  Because of the tendency for contaminants in 
the creek to move downstream, investigation of the entire creek would have less overlap of work 
and should provide a more complete assessment of risk than performing individual risk 
assessments for each segment of the creek adjacent to a different site.  Thus, the RI for Site 39 
addresses only the soil and the potential for soil contaminants to migrate to underlying 
groundwater.  Because the shallow groundwater beneath Site 39 discharges to Mattawoman 
Creek, there is no downgradient groundwater that could potentially be affected by Site 39.  The 
surface water in Mattawoman Creek is being addressed under the Mattawoman Creek Ecological 
Study and will not be considered in the RI for Site 39. 
 
The only documented or known contaminant source for the soils at Site 39 were the stack 
emissions from Buildings 497 and 498.  The Site 39 facility produced a number of explosives, 
including UDMH, HBNQ, and acetal/formal.  In the production of acetal/formal, silver nitrate us 
used as a catalyst.  Silver nitrate is the only metal documented to have been used at Site 39.  The 
explosives production process includes a drying and curing phase.  As described in Section 1.5.2, 
the stacks on Buildings 497 and 498 were used for the drying and curing of explosives.  The 
particulate emissions from the stack may have settled on the soil surrounding Buildings 497 and 
498.  Therefore, the purpose of the field activities was to determine whether these stack 
emissions contaminated the surface and subsurface soils in the vicinity of Buildings 497 and 498.  
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All samples were analyzed for Target Compound List (TCL) SVOCs, TAL metals, and 
explosives (including UDMH, pentaerythritol tetranitrate (PETN), nitroglycerin, nitrocellulose, 
nitroguanidine, perchlorate and acetal/formal).  The analyte list did not include VOCs because 
those compounds would be dispersed by the ambient air and would not be associated with the 
particulates that would settle on the surrounding soil.  In addition, to provide data for the 
ecological risk assessment, the surface soil samples were analyzed for grain size distribution, 
TOC, and pH.  All samples were submitted for analysis with a standard 28-day turn-around time 
(TAT). 
 
6.1.2 Field Sampling Activities 
 
The field sampling activities were conducted from March 26, 2001 through March 30, 2001, and 
on April 11, 2001.  The field sampling activities included the following: 
 
• 
• 
• 
• 

• 

• 

Surface soil sampling 
Subsurface soil sampling 
Background soil sampling 
GPS Survey 

 
The analytical results from the soil sampling effort were evaluated to determine if shallow 
groundwater monitoring wells should be installed.  Based on this evaluation, it was determined 
that the COPCs identified for Site 39 posed minimal threat to the shallow groundwater and that 
the installation of monitoring wells was not warranted.  Therefore, no shallow groundwater data 
for Site 39 were collected. 
 
The subsequent sections specify the number of samples collected and the location of each sample 
for each environmental medium investigated at Site 39.  The last four digits of the sample 
identifications for the soil samples denote the depth, measured in feet, at which the sample was 
collected.  For ease of reading, after the initial identification of each sample, subsequent 
references to a particular sample will omit the last four digits of the sample identification. 
 
6.1.3 Surface Soil Sampling 
 
Between March 26 and March 30, 2001, 20 surface soil samples (IS39SS010001 through 
IS39SS200001) were collected.  All surface soil samples were collected using the procedure 
described in Section 3.1.  Ten of the samples were obtained from along the perimeters of 
Buildings 497, 497A, and 498, and ten samples were collected approximately 50 feet from these 
buildings at the locations shown in Figure 6.1. 
 
The specific location of each surface soil sample is described below. 
 
March 2001 Surface Soil Samples 
 

IS39SS010001 – Southeast of Building 498, about 5 feet from the site perimeter fence 
line. 
IS39SS020001 – South of Building 498, on the edge of the woods. 
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• 
• 

• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 

• 
• 
• 

• 
• 
• 
• 

 IS39SS030001 – East of Building 498, in low area near sidewalk. 
IS39SS040001 – Top of hill west of Building 498, 6 feet west of covered conveyor 
building. 
IS39SS050001 – In drainage swale south of Building 498. 
IS39SS060001 – East of Building 498, along the site perimeter fence line. 
IS39SS070001 – Uphill from IS39SS06, south of Building 497. 
IS39SS080001 – Adjacent to the south corner and along the southeast wall of Building 
497. 
IS39SS090001 – East of Building 497, along the site perimeter fence line. 
IS39SS100001 – In the grassy area between Buildings 497A and 1599. 
IS39SS110001 – 10 feet north and uphill from Building 1599. 
IS39SS120001 – North of Building 497A, between Buildings 497 and 226. 
IS39SS130001 – About 15 feet southeast of the southern corner of Building 501. 
IS39SS140001 – In drainage ditch at base of the hill northwest of Building 497. 
IS39SS150001 – About 45 feet northwest of IS39SS14 in the drainage ditch.  
IS39SS160001 – About 20 feet northeast of Building 837, next to railroad tracks. 
IS39SS170001 – North of Building 497, about 25 feet north of the storage tanks. 
IS39SS180001 – 5 feet southwest of Building 1314, next to 10,000 gallon tank. 
IS39SS190001 – On the slope between Buildings 497 and 498. 
IS39SS200001 – 10 feet northwest of Building 498 at the base of the hill. 

 
6.1.4 Subsurface Soil Sampling 
 
Twenty subsurface soil samples (IS39SB010203 through IS39SB200203) were collected 
between March 26 and March 30, 2001, at the locations shown in Figure 6.1.  Each subsurface 
soil sample was obtained from directly beneath or in the vicinity of the surface soil sample with 
the corresponding station identifier (the station identifier is indicated by the seventh and eighth 
characters of the sample name).  All subsurface soil samples were collected with a hand auger 
from 30 to 36 inches bgs, as described in Section 3.1. 
 
The specific locations for each of the subsurface soil samples are described below. 
 
March 2001 Subsurface Soil Samples 
 

IS39SB010203 – Southeast of Building 498, about 5 feet from the site perimeter fence 
line. 
IS39SB020203 – South of Building 498, on the edge of the woods. 
IS39SB030203 – East of Building 498, in low area near sidewalk. 
IS39SB040203 – Top of hill west of Building 498, 6 feet west of covered conveyor 
building. 
IS39SB050203 – In drainage swale south of Building 498. 
IS39SB060203 – East of Building 498, along the site perimeter fence line. 
IS39SB070203 – Uphill from IS39SS06, south of Building 497. 
IS39SB080203 – Adjacent to the south corner and along the southeast wall of Building 
497. 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

IS39SB090203 – East of Building 497, along the site perimeter fence line. 
IS39SB100203 – In the grassy area between Buildings 497A and 1599. 
IS39SB110203 – 10 feet north and uphill from Building 1599. 
IS39SB120203 – North of Building 497A, between Buildings 497 and 226. 
IS39SB130203 – About 15 feet southeast of the southern corner of Building 501. 
IS39SB140203 – In drainage ditch at base of the hill northwest of Building 497. 
IS39SB150203 – About 45 feet northwest of IS39SS14 in drainage ditch.  
IS39SB160203 – About 20 feet northeast of Building 837, next to railroad tracks. 
IS39SB170203 – North of Building 497, about 25 feet north of the storage tanks. 
IS39SB180203 – 5 feet southwest of Building 1314, next to 10,000 gallon tank. 
IS39SB190203 – On the slope between Buildings 497 and 498. 
IS39SB200203 – 10 feet northwest of Building 498 at the base of the hill. 

 
6.1.5 Background Soil Sampling 
 
On March 30, 2001, one background surface-soil sample (IS39SS210001) and one background 
subsurface soil sample (IS39SB210203) were collected upslope of Site 39 at a location northwest 
of Building 497 (Figure 6.1).  The purpose of these samples is to provide background 
concentrations against which to compare the analytical data for the samples collected within Site 
39. 
 
Surface soil was collected from 0 to 6 inches bgs using the procedure described in Section 3.1.  
Subsurface soil was collected with a hand auger from 30 to 36 inches bgs, as described in 
Section 3.1.  These samples were analyzed for TCL SVOCs, TAL metals, and explosives 
(including UDMH, PETN, nitroglycerin, nitrocellulose, nitroguanidine, perchlorate and acetal/ 
formal).  The surface soil sample was also analyzed for grain size distribution, TOC and pH. 
 
Both IS39SS210001 and IS39SB210201 were collected in the wooded area 20 feet north of the 
road running parallel to Mattawoman Creek on the northwest side of Site 39. 
 
6.1.6 GPS Survey 
 
A GPS survey was conducted on April 11, 2001, using a Trimble ProXRS 9661 backpack unit.  
All soil sample locations were surveyed for the Northing and Easting coordinates. 
 
6.2 Site Geology 
 
As described in the previous section, twenty surface soil and twenty subsurface soil samples 
were collected at Site 39.  The surface samples were collected from 0 to 6 inches bgs while the 
subsurface samples were collected from 30 inches to 36 inches bgs.  The soil ranged from orange 
to brown in color.  The majority of the sampled soil was fine sand to cobbles in texture.  Clay 
was encountered in the subsurface soil at the sample locations for IS39SB04, IS39SB12, and 
IS39SB14.  Silty clay was observed in the subsurface soil at the location for sample IS39SB18.  
At the sample location for IS39SB17, concrete was encountered at 36 inches bgs. 
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No other geological data for Site 39 are available. 
 
6.3 Site Hydrology 
 
As discussed in Section 6.2, there is a limited amount of geologic information on Site 39 
available.  The predominance of soil textures ranging from sand to cobbles observed within the 
upper 3 feet of the soil horizon suggest that water will tend to infiltrate this portion of the soil.  
As described in the Master Work Plan, there is a drainage divide that extends the length of the 
peninsula and that runs approximately parallel to Route 210 (Brown & Root Environmental, 
1997).  The majority of the surface water and runoff at NDW, Indian Head flow into 
Mattawoman Creek, while the remainder flows into the Potomac River.  Site 39 borders 
Mattawoman Creek.  The buildings associated with Site 39 are located on top of a hill.  While it 
appears that most of the surface runoff would drain to the south and east into Mattawoman 
Creek, surface runoff from the northern and western sides of the buildings would flow down the 
hill into the drainage ditch that flows in a northeasterly direction off the site. 
 
No data on groundwater elevation or groundwater flow are available for Site 39. 
 
6.4 Nature and Extent of Contamination 
 
6.4.1 Introduction 
 
This section discusses the nature and extent of contamination found in surface soil and 
subsurface soil at Site 39.  Analytical results for the contaminants that were detected in the 
surface soil or subsurface soil samples are presented in tables throughout this section.  Complete 
analytical results are presented in Appendix G.2.  
 
This section begins with a discussion of data quality, and then describes the nature and extent of 
contamination observed in the surface soil and subsurface soil samples from Site 39.  Inclusion 
of a detailed discussion of each chemical detected in the samples collected at Site 39 would 
result in a lengthy RI report.  In order to focus the presentation, some analytes within each 
environmental medium were selected for detailed discussion.  The selection of which 
contaminants to discuss in detail was not based on regulatory or human health criteria even 
though the selected contaminants typically contribute to health risks at sufficient concentrations. 
 
Organic and explosive analytes were selected on the basis of frequency of detection, observed 
concentrations, and general toxicity.  To identify metals of potential concern at Site 39, the data 
for inorganic analytes were compared to data presented in the Background Soil Investigation 
Report (TetraTech NUS, 2002).  As described in Section 5.4.1, the Background Soil 
Investigation Report provides facility-wide background data for surface soil and subsurface soil 
to be used in the site-specific RIs.  The facility-wide background statistics are presented in 
Appendix H. 
 
Sampling results for inorganic analytes in various media at Site 39 were compared to background 
concentrations in the following manner: 
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• 

• 

• 

The maximum concentration of each inorganic analyte detected at Site 39 during this 
investigation was compared to the corresponding 95% UCL for the facility-wide 
background data; 

 
The site-specific background concentration was compared to the facility-wide 
background 95% UCL to assess whether the presence of the chemical resulted from site-
related activities; 

 
Finally, the frequency at which the analyte exceeded the facility-wide background 95% 
UCL, and the magnitude by which the maximum site-specific concentration exceeded the 
facility-wide background 95% UCL were considered. 

 
It should be noted that, if a metal were detected in a sample and a corresponding duplicate, the 
higher of the two values was used.  In addition, according to the Background Soil Investigation 
Report, claylike subsurface soils and non-claylike subsurface soils at NDW, Indian Head have 
statistically different background concentrations.  Therefore, the maximum concentration of each 
type of subsurface soil encountered at Site 39 was compared to the appropriate facility-wide 
background 95% UCL.  As described in Section 6.2, claylike subsurface soil was encountered in 
samples IS39SB04, IS39SB12, IS39SB14 and IS39SB18. 
 
Some inorganics that exceeded the facility-wide background 95% UCL in one medium (e.g., 
surface soil) were included in the discussion of another medium (e.g., subsurface soil) even if the 
latter concentrations were within the facility-wide background 95% UCL.  This approach 
allowed for a more comprehensive description of the fate and transport mechanisms at the site.  
Because calcium, magnesium, potassium and sodium are essential nutrients and, typically, pose 
little threat to human health or ecological receptors, these analytes were not discussed in detail 
even if their concentrations exceeded the facility-wide background 95% UCL. 
 
Figures 6.2, 6.3 and 6.4 present selected analytical data that illustrate the nature and extent of 
contamination at the site.  The focus on this “short list” of contaminants is not meant to serve as 
a formal contaminant screening, but simply a way to focus this discussion on chemicals that have 
the potential to pose a concern.  The baseline human health risk assessment and ecological risk 
assessment presented in Sections 6.6 and 6.7 formally screen and evaluate all chemicals analyzed 
for in the various media at Site 39 in accordance with established USEPA Region III guidance. 
 
6.4.2 Data Quality 
 
The analytical data collected during this investigation were reviewed in accordance with 
OASQA control review procedures.  Validated data packages were reviewed for completeness 
and accuracy before use in the RI.  Corrections to the data packages, provided by the validators, 
are included with the packages.  All data obtained during this RI and used in the evaluation were 
properly validated according to USEPA guidelines and procedures. 
 
Field QC performed during the investigation included collecting duplicate samples, equipment 
blanks, and field blanks.  The analyses of QC samples were evaluated during the data review at 
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the laboratory, before the data packages were completed.  The analytical results for equipment 
and field blanks are shown in Table 6.1.  
 
6.4.3 Surface Soil 
 
As described in Section 6.1.1, 20 surface soil samples were collected from Site 39.  For 
comparison purposes, one site-specific background surface soil sample was collected upslope 
from Site 39.  The results for the chemicals detected in these samples are presented in Table 6.2. 
 
6.4.3.1  Organics 
 
Twenty-five SVOCs were detected in the surface soils at Site 39 (Table 6.2).  Two of these 
SVOCs, bis(2-ethylhexyl)phthalate and di-n-butylphthalate, were also detected in the site-
specific background surface soil sample collected upslope of the site.  The detection frequency 
ranged from one out of 20 samples for acenaphthylene, benzaldehyde, di-n-octyl phthalate, 
fluorene and phenol to eighteen out of twenty samples for bis(2-ethylhexylphthalate).  No 
SVOCs were detected in IS39SS13, while 19 SVOCs were detected in IS39SS03.  Out of the 20 
surface soil samples collected from Site 13, eight contained detectable levels of only one or two 
SVOCs.  In seven of the surface soil samples, 12 or more SVOCs were detected.  The discussion 
on the nature and extent of SVOC contamination will focus on benzo(a)anthracene, bis(2-
ethylhexyl)phthalate (abbreviated as DEHP), fluoranthene and pyrene.  The distribution of these 
analytes in the Site 39 surface soil is shown in Figure 6.2. 
 
Benzo(a)anthracene was detected in the following eight surface soil samples:  IS39SS03, 
IS39SS04, IS39SS05, IS39SS08, IS39SS09, IS39SS10, IS39SS14, and IS39SS20 (Figure 6.2).  
Concentrations ranged from an estimated value of 71 µg/kg (IS39SS05) to an estimated value of 
1,200 (IS39SS09) µg/kg.  Benzo(a)anthracene was observed in samples collected upslope from 
and adjacent to Building 498, but not downslope from Building 498 (samples IS39SS02, 
IS39SS01 and IS39SS06).  Another cluster of benzo(a)anthracene was found in three samples 
along the edge of the hill near Buildings 497 and 1599.  The final sample containing detectable 
levels of benzo(a)anthracene was located along the drainage between Buildings 497 and 501.  
Benzo(a)pyrene, benzo(b)fluoranthene, and benzo(k)fluoranthene were distributed in the same 
manner as benzo(a)anthracene, suggesting that these PAHs derived from the same source(s).  
None of these PAHs was detected in the site-specific background sample IS39SS21.  
Benzo(a)anthracene was detected, however, in one of the facility-wide background surface soil 
samples at a concentration of 480 µg/kg. 
 
Bis(2-ethylhexyl)phthalate was detected in 18 surface soil samples (Figure 6.2).  The only 
samples that did not contain bis(2-ethylhexyl)phthalate were IS39SS11 and IS39SS13.  
Concentrations ranged from an estimated value of 40 µg/kg in sample IS39SS16 to 530 µg/kg in 
sample IS39SS03.  Bis(2-ethylhexyl)phthalate was detected in the site-specific background 
sample IS39SS21 at an estimated concentration of 47 µg/kg.  In addition, bis(2-
ethylhexyl)phthalate was found in the surface soil samples collected for the facility-wide 
background study.  The facility-wide background 95% UCL for bis(2-ethylhexyl)phthalate, 
7,500 µg/kg, exceeded the maximum concentration observed in the site-specific samples.  Bis(2-
ethylhexyl)phthalate and other phthalates, such as di-n-butylphthalate, are used as plasticizers.  
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As a result, these chemicals are present in gloves and other equipment used during field sampling 
and laboratory analysis activities.  Because there is little contact of plastic equipment (e.g., 
gloves) with the soil during sampling, it is unlikely that the field equipment resulted in phthalate 
contamination of the samples.  It is possible that bis(2-ethylhexyl)phthalate and other phthalate 
contamination occurred during extraction of the soil samples in the laboratory.  Phthalates are 
common laboratory contaminants. 
 
Fluoranthene was found in the following 12 samples:  IS39SS03, IS39SS04, IS39SS05, 
IS39SS07, IS39SS08, IS39SS09, IS39SS10, IS39SS11, IS39SS14, IS39SS15, IS39SS16 and 
IS39SS20 (Figure 6.2).  The concentrations ranged from an estimated value of 39 µg/kg 
(IS39SS11) to 1,500 µg/kg (IS39SS03).  Fluoranthene was observed in samples collected 
upslope from and adjacent to Building 498, but not downslope from Building 498 (samples 
IS39SS02, IS39SS01 and IS39SS06).  Another cluster of fluoranthene was found in four samples 
along the edge of the hill near Buildings 497 and 1599.  The lowest fluoranthene concentration 
was observed in the sample collected between Buildings 1599 and 226.  Fluoranthene was 
detected in two samples from the drainage between Buildings 497 and 501, and in the sample 
from the drainage along the northwest portion of the site.  Fluoranthene was not detected in the 
site-specific background surface soil sample.  Fluoranthene was detected, however, in two of the 
facility-wide background surface soil samples, at an estimated concentration of 65 µg/kg and a 
concentration of 1,100 µg/kg. 
 
Pyrene was detected in the following nine samples:  IS39SS03, IS39SS04, IS39SS05, IS39SS08, 
IS39SS09, IS39SS10, IS39SS14, IS39SS16 and IS39SS20.  The concentrations ranged from 48 J 
µg/kg (IS39SS16) to 2,400 J µg/kg (IS39SS09).  Pyrene was distributed in a manner similar to 
that of benzo(a)anthracene, with the exception that pyrene was also found in the sample collected 
from the drainage along the northwest portion of the site.  As with benzo(a)anthracene, pyrene 
was not found in the site-specific background sample.  Pyrene was observed in two of the 
facility-wide background samples, at an estimated concentration of 120 µg/kg and a 
concentration of 880 µg/kg. 
In general, it is assumed that the presence of organic compounds results from human activities.  
It is acknowledged, however, that some organics are so ubiquitous in the environment that their 
presence might not be related to the activities that occurred at a particular site.  This statement is 
supported by the fact that, of the 25 SVOCs observed in the Site 39 surface soil samples, 18 were 
also detected in at least one of the facility-wide background surface soil samples.  The presence 
at Site 39 of the SVOCs observed in the facility-wide background samples might be related to 
activities at NDW, Indian Head not associated with Site 39. 
 
6.4.3.2  Inorganics 
 
Twenty-three metals were detected in the surface soils at Site 39 (Table 6.2).  Thirteen metals, 
(aluminum, barium, calcium, chromium, cobalt, iron, lead, magnesium, manganese, nickel, 
potassium, vanadium, and zinc,) were detected in all 20 surface soil samples.  The concentrations 
are compared to the facility-wide background concentrations in Table 6.3.  The maximum 
concentration of three inorganic analytes (beryllium, manganese and thallium) did not exceed the 
facility-wide background 95% UCL.  For nine analytes (aluminum, antimony, chromium, iron, 
magnesium, nickel, selenium, vanadium and zinc) the concentration in the site-specific 
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background sample exceeded the facility-wide background 95% UCL.  For antimony and 
selenium, the site-specific background concentration was greater than the maximum 
concentration observed in the Site 39 samples. 
 
Based on whether the analyte appeared to have resulted from site-related activities, the frequency 
that each metal exceeded the facility-wide background 95% UCL, and the magnitude by which 
the facility-wide background 95% UCL was exceeded, cobalt, copper, lead, mercury, nickel, 
silver and zinc were selected for detailed discussion in this section.  The distribution of these 
metals in the Site 39 surface soil are shown in Figure 6.3.  Nickel and zinc were selected 
because, even though their site-specific background concentrations exceed the facility-wide 
background 95% UCL, the maximum concentrations detected were several times greater than the 
site-specific background concentrations.  Lead is discussed because of the magnitude by which it 
exceeds the facility-wide background levels and its abundance in the subsurface soil samples 
obtained from Site 39.  Copper and silver were selected because of the frequency by which their 
concentrations exceed background levels and because the concentrations in the site-specific 
background sample were less than the facility-wide background 95% UCLs.  Cobalt and mercury 
were selected because of their elevated concentrations observed in both the surface soil and 
subsurface soil. 
 
Cobalt was observed in all 20 surface soil samples at concentrations ranging from 0.58 mg/kg in 
sample IS39SS06 to 14.9 mg/kg in sample IS39SS01 (Figure 6.3).  Seven samples contained 
cobalt in concentrations that exceeded the facility-wide background 95% UCL of 7.5 mg/kg.  
The maximum cobalt concentration exceeded the facility-wide background concentration by 
approximately two times.  The site-specific background sample had a cobalt concentration of 5.5 
mg/kg, which is less than the facility-wide background 95% UCL.  Based on these data, it 
appears that the elevated cobalt levels resulted from prior land use at Site 39. 
 
Copper was detected in 19 surface soil samples (Figure 6.3).  The only sample that did not 
contain detectable levels of copper was IS39SS02.  Copper concentrations ranged from 1.5 
mg/kg (IS39SS06) to 57.9 mg/kg (IS39SS08).  The maximum copper concentration exceeded the 
facility-wide background 95% UCL by 7.2 times.  The site-specific background sample had a 
copper concentration less than the facility-wide background 95% UCL of 8 mg/kg.  Of the 19 
samples that contained detectable levels of copper, 16 samples had copper concentrations in 
excess of the facility-wide background 95% UCL.  The samples that had copper at 
concentrations below the facility-wide background 95% UCL were IS39SS01, IS39SS06, and 
IS39SS07.  These three samples were collected along the edge of the hill to the east of Building 
498.  These data suggest that elevated levels of copper observed at Site 39 resulted from prior 
land use. 
 
Detectable levels of lead were found in all 20 surface soil samples collected at Site 39 and in the 
site-specific background sample (Figure 6.3).  The site-specific background sample contained 
lead at a concentration less than the facility-wide background 95% UCL.  Lead concentrations in 
the surface soil samples ranged from 3.5 mg/kg (IS39SS06) to 552 mg/kg (IS39SS08).  Thirteen 
samples had lead concentrations that were greater than the facility-wide background 95% UCL 
of 21.7 mg/kg.  The maximum lead concentration was 25.4 times that of the facility-wide 
background 95% UCL.  Lead was not a component of any of the explosives manufacturing 
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processes performed at Site 39.  The elevated lead detections were observed in samples collected 
adjacent to buildings and access roads.  Because Site 39 dates back to 1915, the access roads 
were historically used by vehicles fueled by leaded gasoline.  The lead in the emissions would 
have settled along the access roads, resulting in elevated lead concentrations.  In addition, 
historically the building exteriors would have been painted with lead-based paint.  Currently, the 
exterior paint is in a degraded condition, with chips visible in the adjacent soil.  The historical 
use of the site combined with the distribution of the elevated lead concentrations indicate that the 
sources of lead were leaded gasoline emissions and exterior building paint.  These sources were 
ordinary consumer goods used in the ordinary manner.  In accordance with USEPA guidance, 
lead from these sources should be considered anthropogenic background conditions (USEPA, 
2002). 
 
Mercury was observed in surface soil samples IS39SS04 and IS39SS13.  Concentrations were 
0.13 mg/kg in sample IS39SS04 and 0.16 mg/kg in sample IS39SS13.  Mercury was not detected 
in the site-specific background sample.  Both mercury detections exceeded the facility-wide 
background 95% UCL of 0.06 mg/kg by 2.2 and 2.67 times, respectively.  Sample IS39SS04 was 
collected upslope of Building 498.  Sample IS39SS13 was collected near Building 501.  These 
sample locations are in different parts of the site.  The low frequency of detection and the 
distance between the locations of samples IS39SS04 and IS39SS13 argue against the presence of 
a mercury source at Site 39.  In addition, there is no documented use of mercury at Site 39 
(Dolph, 2000).  It should be noted that, in the facility-wide background samples, 23 out of 34 
samples contained detectable levels of mercury.  These concentrations ranged from 0.03 mg/kg 
to 0.13 L mg/kg.  The maximum mercury concentration of 0.16 L mg/kg observed at Site 39 was 
only slightly higher than the maximum concentration detected in the facility-wide background 
study.  The maximum mercury concentration of the facility-wide background samples and the 
maximum mercury concentration of the Site 39 surface soil samples are within each other’s 
range of analytical error.  The low frequency of detection, the sample locations, and the low 
concentrations suggest that the mercury at Site 39 may have resulted from elevated levels of 
naturally-occurring mercury or from offsite influences. 
 
Nickel was detected in all 20 of the surface soil samples.  Nickel concentrations ranged from 1.5 
mg/kg (IS39SS06) to 107 mg/kg (IS39SS16) (Figure 6.3).  Twelve samples contained nickel in 
excess of the facility-wide background 95% UCL of 6.6 mg/kg.  The maximum concentration 
was 16.2 times the facility-wide background 95% UCL.  The site-specific background sample 
had a nickel concentration that was 3.7 times the facility-wide background 95% UCL.  Five 
samples had nickel concentrations greater than the nickel concentration of the site-specific 
background sample.  These five samples were collected from the drainages on the northwest 
corner of the site and from along the edge of the hill east of Building 497.  The data suggest that 
the nickel observed in the surface soils at Site 39 is related to past land use but not necessarily 
the activities at Site 39. 
 
Silver was detected in 17 surface soil samples (Figure 6.3).  Silver was not detected in samples 
IS39SS02 and IS39SS06, located along the edge of the hill to the south and east of Building 498, 
and sample IS39SS20, located northwest of Building 498.  The concentrations ranged from 0.39 
mg/kg (IS39SS03) to 7.9 mg/kg (IS39SS08).  Silver was not detected in the site-specific 
background surface soil sample.  Silver was present in the facility-wide background samples at a 
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95% UCL concentration of 0.84 mg/kg.  The maximum silver concentration at Site 39 exceeded 
this facility-wide background concentration by 9.4 times.  In addition, 11 of the Site 39 surface 
soil samples had silver concentrations greater than the facility-wide background 95% UCL.  The 
data suggest that the silver observed in the surface soils at Site 39 is related to past land use at 
Site 39. 
 
Zinc was detected in all 20 of the surface soil samples (Figure 6.3).  Concentrations ranged from 
9.2 mg/kg in sample IS39SS06 to 1,450 mg/kg in sample IS39SS18.  The only samples that had 
zinc concentrations less than the facility-wide background 95% UCL were IS39SS06 and 
IS39SS02, located along the edge of the hill to the south and east of Building 498.  Although the 
site-specific background sample zinc concentration of 27.4 mg/kg was slightly higher than the 
facility-wide background 95% UCL of 23.6 mg/kg, 17 surface soil samples contained zinc at 
even higher concentrations.  The maximum zinc concentration at Site 39 was 61.4 times the 
facility-wide background 95% UCL and 52.9 times the concentration in the site-specific 
background sample.  As with lead, zinc was not a component of the explosives manufacturing 
processes performed at Site 39.  The elevated zinc concentrations were observed along the fence 
line, along the access roads, and in the vicinity of the buildings.  Zinc oxide is a component of 
paint.  The elevated zinc concentrations adjacent to the buildings were likely due to the degraded 
building exterior paint.  Zinc is used in the manufacture of rubber.  Therefore, the zinc detected 
along the access roads was likely from the abrasion of vehicle tires.  Zinc is also used in 
galvanization.  The zinc detected along the fence line likely resulted from the use of galvanized 
fence materials.  As with lead, these zinc sources should be considered anthropogenic 
background conditions. 
 
Except for silver, the metals present at elevated levels have no documented prior use at the site 
(Dolph, 2000).  In addition, the site-specific background sample contained elevated levels of ten 
inorganic analytes.  Based on this information, it is possible that a coal combustion stack upwind 
of Site 39 is contributing to the elevated levels of some of the metals, such as antimony and 
selenium.  Based on the wind rose in Figure 6.5, the dominant wind directions at the facility are 
from the northwest, south, and north-northwest.  Site 39 is approximately a half-mile south of 
Building 873, which has stacks associated with coal combustion (correspondence with Shawn 
Jorgensen, NDW, Indian Head, December 2001).  The elevated zinc and lead concentrations are 
likely due to the use of galvanized fencing (zinc only), degraded exterior building paint, and use 
of the access roads by vehicles. 
 
6.4.3.3  Explosives 
 
Nitrocellulose was detected in the following seven surface soil samples: IS39SS01, IS39SS02, 
IS39SS03, IS39SS08, IS39SS09, IS39SS16, and IS39SS20 (Figure 6.4, Table 6.2).  
Concentrations ranged from 2.7 mg/kg in IS39SS02 to 25 mg/kg in IS39SS16.  Nitrocellulose 
was observed in four of the seven samples collected in the vicinity of Building 498, and in both 
samples collected east of Building 497.  Sample IS39SS16 was collected from the drainage 
northwest of Building 497. 
 
Perchlorate was detected in one surface soil sample, IS13SS04, at a concentration of 0.006 
mg/kg (Figure 6.4, Table 6.2).  This perchlorate concentration is at the sample quantitation limit. 
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No explosives were detected in the site-specific background surface soil sample (Figure 6.4).  
Based on the historical use of the site and these data, it is likely that the presence of explosives 
resulted from prior land use activities at the site. 
 
6.4.4 Subsurface Soil 
 
Twenty subsurface soil samples (IS39SB010203 through IS39SB200203) and one site-specific 
background sample (IS39SS21) were collected at the locations shown in Figure 6.1.  Except for 
samples IS39SB05 and IS39SB09, the subsurface soil samples were collected from directly 
beneath the surface soil samples.  Sample IS39SB05 was not located directly beneath IS39SS05 
because the auger hit concrete and rocks before reaching the required depth.  Sample IS39SB09 
was not collected from beneath sample IS39SS09 because the hand auger could not bore through 
the subsurface matrix at 1.5 feet bgs.  The results of these subsurface soil samples are presented 
in Table 6.4. 
 
6.4.4.1  Organics 
 
Seven SVOCs were detected in the subsurface soils at Site 39: bis(2-ethylhexyl)phthalate, 
diethlyphthalate, di-n-butlyphthalate, butylbenzylphthalate, fluoranthene, phenanthrene, and 
pyrene.  The frequency of detection ranged from 19 out of 20 for bis(2-ethylhexyl)phthalate to 
one out of 20 for buytlbenzylphthalate, fluoranthene, phenanthrene and pyrene.  Fluoranthene, 
phenanthrene and pyrene were detected in only IS39SB20 (Figure 6.2).  No SVOCs were 
detected in sample IS39SB08, while six SVOCs were detected in sample IS39SB20.  Based on 
the frequency of detection, this discussion focuses on bis(2-ethylhexyl)phthalate. 
 
Bis(2-ethylhexyl)phthalate was detected in all samples except for IS39SB08 (Figure 6.2).  The 
concentrations ranged from an estimated value of 42 µg/kg (IS39SB18) to an estimated value of 
160 µg/kg (IS39SB09).  Bis(2-ethylhexyl)phthtalate was not detected in the site-specific 
background sample.  This SVOC, however, was observed in the subsurface soils included in the 
facility-wide background study.  The facility-wide background 95% UCL is 79 µg/kg for non-
claylike soils and 120 µg/kg for claylike soils.  The maximum bis(2-ethylhexyl)phthalate 
concentration was found in a non-claylike sample.  As described in Section 6.4.3.1, the 
detections of phthalates may be a laboratory artifact from the plastic equipment (e.g., gloves, 
clips) used during solvent extraction of the soil samples. 
 
In general, most of the SVOC concentrations in the subsurface soil are less than the SVOC 
concentration in the corresponding surface soil sample (Figure 6.2).  It is likely that the SVOCs 
present in the subsurface soil resulted from the same activities as the SVOCs observed in the 
surface soil samples. 
 
6.4.4.2  Inorganics 
 
Twenty-two metals were detected in the subsurface soils at Site 39 (Table 6.4).  Cadmium was 
not detected in the subsurface soil samples.  Twelve of these metals were detected in all 20 
subsurface soil borings: aluminum, barium, calcium, chromium, cobalt, iron, lead, magnesium, 
manganese, potassium, vanadium, and zinc.  For each soil type (claylike and non-claylike), the 

6-12  M:\Projects\CHM_003_004_13\R04-04.102_new.doc 



6.0—SITE 39 STACK EMISSIONS 

maximum concentration of each inorganic analyte is compared to the corresponding facility-
wide background 95% UCL concentration in Table 6.5.  The concentrations of six chemicals 
(aluminum, arsenic, chromium, selenium, thallium and vanadium,) did not exceed the facility-
wide background 95% UCLs.  Based on whether the analyte appeared to have resulted from site-
related activities, the frequency that each metal exceeded the facility-wide background 95% 
UCL, and/or the magnitude by which the facility-wide background 95% UCL was exceeded, 
cobalt, lead, mercury, nickel, silver and zinc were selected for detailed discussion in this section.  
In addition, copper was included in the discussion because of the presence of copper at elevated 
concentrations in the Site 39 surface soil.  The distribution of these metals in the subsurface soil 
is shown in Figure 6.3. 
 
Cobalt was detected in all 20 subsurface soil samples.  Concentrations ranged from 1.4 mg/kg in 
sample IS39SB09 to 23.9 mg/kg in sample IS39SB01 (Figure 6.3).  The maximum cobalt 
concentration in the four claylike samples was 7.8 mg/kg (sample IS39SB14), which was 5.9% 
of the facility-wide background 95% UCL of 133 mg/kg.  Four of the non-claylike soil samples 
exceeded the facility-wide background 95% UCL for cobalt of 4.9 mg/kg by ratios ranging from 
1.1 to 4.9.  The sample associated with the ratio of 4.9, sample IS39SB01, was collected from 
beneath the location of the surface soil sample with the maximum cobalt concentration.  The site-
specific background sample, a non-claylike soil type, had a cobalt concentration of 4.1, which 
was 84 percent of the corresponding facility-wide background concentration.  The data indicate 
that the elevated levels of cobalt observed in the surface soil have affected the subsurface soil. 
 
Nineteen of the 20 subsurface soil samples contained detectable amounts of copper.  Copper was 
not detected in sample IS39SB02.  The copper concentrations in claylike soils ranged from 9 
mg/kg (sample IS39SB18) to 17.7 mg/kg (IS39SB14).  These concentrations are below the 
facility-wide background 95% UCL of 17.9 mg/kg.  For the non-claylike soil samples, the 
copper concentrations ranged from 0.27 mg/kg (IS39SB01) to 23 mg/kg (IS39SB16).  Two non-
claylike samples, sample IS39SB13 and IS39SB16, had concentrations that exceeded the 
facility-wide background 95% UCL of 13.8 mg/kg.  These sample concentrations exceeded the 
facility-wide background value by 1.3 and 1.7 times.  The non-claylike, site-specific background 
sample had a copper concentration of 10.9 mg/kg, which is within the facility-wide background 
levels.  As described in Section 6.4.3.2, 16 of the 20 surface soil samples contained copper in 
excess of the facility-wide background 95% UCL.  For the subsurface soil samples, only two had 
copper concentrations above facility-wide background levels.  Although some of the subsurface 
soil has been affected by the elevated copper concentrations in the surface soil, this effect seems 
to be limited. 
 
Lead was detected in all 20 of the subsurface soil samples.  Lead concentrations ranged from 2 
mg/kg in sample IS39SB06 to 32.8 mg/kg in sample IS39SB12 (Figure 6.3).  Two of the claylike 
samples, IS39SB04 and IS39SB12, had lead concentrations greater than the facility-wide 
background 95% UCL of 17.4 mg/kg.  Sample IS39SB04 exceeded this concentration by 1.03 
times, while sample IS39SB12 exceeded this concentration by 1.9 times.  Three non-claylike soil 
samples (IS39SB08, IS39SB11 and IS39SB17) exceeded the facility-wide background 95% 
UCL of 13.5 mg/kg by ratios of 1.1 to 2.1.  The lead concentration of the site-specific 
background sample, a non-claylike soil, was less than the facility-wide background 95% UCL.  
Four of the samples with elevated lead concentrations were collected from the vicinity of 

M:\Projects\CHM_003_004_13\R04-04.102_new.doc  6-13 



6.0—SITE 39 STACK EMISSIONS 

Buildings 497, 1598 and 226.  The elevated lead detections in the Site 39 subsurface soil are 
likely due to degraded exterior building paint. 
 
Mercury was detected in only subsurface soil sample IS39SB10 (Figure 6.3).  This mercury 
concentration was 0.22 mg/kg, which was 4.6 times greater than the facility-wide background 
95% UCL for non-claylike soils of 0.048 mg/kg.  No mercury was detected in the site-specific 
subsurface soil sample.  During the facility-wide background study, the mercury concentrations 
in 11 out of 17 non-claylike subsurface soil samples ranged from 0.01 mg/kg to 0.08 L mg/kg (L 
indicates qualified as biased low).  The only mercury detection in the Site 39 subsurface soil 
samples was almost three times the maximum mercury concentration in the facility-wide 
background study.  This observation indicates that the mercury in sample IS39SB10 was not 
naturally-occurring.  On the other hand, the low frequency of detection, the materials 
documented to have been used at the site, and the random distribution of mercury across Site 39 
do not support the presence of an onsite mercury source.  For example, of the 40 surface soil and 
shallow subsurface soils collected at Site 39, only three had validated mercury detections.  These 
three samples were collected from different areas within Site 39.  In addition, the mercury 
concentrations in the two surface soil samples were consistent with the maximum concentration 
in the facility-wide background surface soil samples (Section 6.4.3.2).  It is possible that the 
single elevated mercury detection resulted from naturally-elevated mercury levels or from an 
upwind offsite source. 
 
Nickel was detected in 19 subsurface soil samples.  Nickel was not detected in sample 
IS39SB18.  Nickel concentrations ranged from 1.6 mg/kg in sample IS39SB02 to 74.7 mg/kg in 
sample IS39SB17 (Figure 6.3).  The nickel concentrations of the four claylike soil samples did 
not exceed the facility-wide background 95% UCL of 12.2 mg/kg (Table 6.5).  Four of the non-
claylike soil samples, however, had nickel concentrations greater than the facility-wide 
background 95% UCL of 6.9 mg/kg.  The sample concentrations exceeded the facility-wide 
background concentration by 1.2 to 11 times.  The highest nickel concentration was observed in 
sample IS39SB17.  The corresponding surface soil sample, IS39SS17, had 8.3 mg/kg of nickel, 
which was only 1.3 times the corresponding facility-wide background concentration.  Because 
the source of contamination at Site 39 was particulate deposition on the surface soil, it is 
expected that the subsurface soil concentration would not exceed the facility-wide background 
concentrations by a greater ratio than the corresponding surface soil concentration.  Perhaps the 
soil at location IS39SS17/IS39SB17 had been previously disturbed. 
 
Silver was found in the following ten subsurface soil samples:  IS39SB08, IS39SB10, IS39SB11, 
IS39SB12, IS39SB13, IS39SB14, IS39SB15, IS39SB16, IS39SB17, and IS39SB18 (Figure 6.3).  
Concentrations ranged from 0.53 mg/kg (IS39SB15) to 1.9 mg/kg (IS39SB12).  The silver 
concentrations in the claylike soil samples did not exceed the facility-wide background 95% 
UCL of 2.2 mg/kg.  Two non-claylike soil samples, IS39SB16 and IS39SB17, exceeded the 
facility-wide background 95% UCL of 1.1 mg/kg by 1.2 and 1.4 times, respectively.  Silver was 
not detected in the site-specific background subsurface soil sample, which was a non-claylike 
soil.  These data further indicate that the presence of silver at Site 39 is related to past land use. 
Similar to the nickel results discussed above, the silver concentration in the surface soil sample 
IS39SS17 was within facility-wide background levels, while the silver concentration of the 
corresponding subsurface soil sample, IS39SB17, exceeded the facility-wide background 
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concentration.  This observation further supports the suggestion that the soil at that particular 
location may have been previously disturbed. 
 
Zinc was detected in all 20 subsurface soil samples.  Concentrations ranged from 2.8 mg/kg in 
sample IS39SB06 to 78.8 mg/kg in sample IS39SB08 (Figure 6.3).  None of the four claylike 
soil samples had zinc concentrations greater than the facility-wide background 95% UCL of 70.4 
mg/kg.  Eight of the non-claylike subsurface soil samples exceeded the facility-wide background 
95% UCL of 22.2 mg/kg.  The ratio by which these concentrations exceeded the facility-wide 
background levels ranged from 1.2 (sample IS39SB01) to 3.5 (sample IS39SB08).  The zinc 
concentration in the site-specific background concentration exceeded the facility-wide 
background 95% UCL by a ratio of 1.5.  As described in Section 6.4.3.2, the elevated zinc 
concentrations are due to the use of galvanized fencing, degraded exterior building paint, and 
vehicle use of the access roads. 
 
Although silver was the only inorganic analyte documented to have been used at Site 39, 
elevated levels of several inorganics were observed in the subsurface soils.  In addition, the site-
specific background subsurface soil sample contained elevated levels of several metals, including 
antimony, nickel and zinc.  Based on the site-specific background data and the evaluation of the 
surface soil data, it appears that the elevated concentrations of inorganics in the subsurface soils 
at Site 39 are related to prior land use activities at other sites on the facility (antimony) and 
anthropogenic background activities (zinc and lead).  It is likely that the elevated concentrations 
observed in the surface soils caused vertical leaching of some inorganics to the underlying soils.  
Although contaminant migration from the surface soil to the subsurface soil has occurred, the 
data indicate that many of the inorganics present at elevated levels in the surface soil are 
relatively immobile.  Compared to the surface soil results, the subsurface soil had fewer samples 
with concentrations that exceeded the facility-wide background concentrations, and the ratios of 
the exceedances were typically lower.  In short, the data suggest that the inorganic analytes 
observed in the Site 39 soils have a greater tendency to remain within the surface soil than to be 
transported to the underlying subsurface soil. 
 
6.4.4.3  Explosives 
 
Two explosives, nitrocellulose and 2-amino-4,6-dinitrotoluene, were detected in the subsurface 
soil samples from Site 39 (Figure 6.4).  No explosives were detected in the site-specific 
background subsurface soil sample. 
 
Nitrocellulose was detected in the following seven subsurface soil samples:  IS39SB02, 
IS39SB03, IS39SB04, IS39SB05, IS39SB06, IS39SB07 and IS39SB09.  The concentrations 
ranged from 2.7 mg (IS30SB02 and IS39SB06) to 3.1 mg (IS39SB04).  The nitrocellulose was 
observed in one sample to the east of Building 497, in five samples to the south of Building 497, 
and in one sample to the southwest of Building 497. 
 
The explosive 2-amino-4,6-dinitrotoluene was detected in IS39SB19 at an estimated 
concentration of 0.485 mg/kg.  This sample was located directly south of Building 497. 
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As with the explosives found in the surface soil samples, it is likely that the explosives observed 
in the subsurface soil samples resulted from prior land use at Site 39. 
 
6.5 Fate and Transport 
 
The fate and transport of chemicals found in soil at Site 39 of NDW, Indian Head are discussed 
in this section.  The fate and transport are described to support the human-health and ecological 
risk assessments and to aid in defining remedial alternatives. 
 
6.5.1 Contaminant Migration 
 
This section discusses the site-specific source areas and potential mechanisms for contaminant 
release and migration from the source areas at Site 39.  The discussion is organized by media 
within the site that may contribute to contaminant movement. 
 
The dominant fate and transport mechanisms are summarized in the conceptual site model in 
Section 6.5.3. 
 
6.5.1.1  Source Area 
 
Based on the chemical and physical data gathered for the site and information provided by 
NDW, Indian Head, the following potential contaminant sources have been identified or may 
exist at the site: 
 
• 

• 

• 

• 

Emissions from a stack on Building 497 and two stacks on Building 498.  The stacks 
were part of the curing/drying process for explosives production.  
The dominant mechanisms for the transport of contaminants within Site 39 and away 
from Site 39 are hypothesized to be: 

 
Leaching of contaminants from the surface soil by precipitation and transport of 
dissolved contaminants by overland flow or flow through the surface soil to drainage 
ditches; and 

 
Erosion of surface soil and deposition in drainage ditches or Mattawoman Creek. 

 
6.5.1.2  Releases from Soil to the Atmosphere 
 
Wind erosion and vehicular traffic are typically the primary mechanisms for the release of 
surface soil or exposed subsurface soil to the air.  A contaminant associated with the entrained 
soil particles will be transported away from the contaminant source.  Inorganics and many 
SVOCs tend to bind strongly to the soil, particularly the fine particulates that are more readily 
suspended by wind or vehicular traffic.  The majority of the site is vegetated.  Vegetation 
minimizes the number of soil particles that are entrained by wind or disturbance to the ground 
surface.  If people drive off the pavement and damage the vegetative cover, then the potential for 
entrainment of soil particles increases.  However, it is not likely that such activities occur often at 
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the site.  The potential for release of site contaminants to the atmosphere via this mechanism is 
considered to be minimal. 
 
Volatilization is the primary mechanism for the transfer of volatile contaminants from soil to the 
atmosphere.  Based on the historical use of the site, no soil samples were analyzed for VOCs.  
Volatilization is not considered to be an important transport process at this site. 
 
6.5.1.3  Leaching from Surface Soil to Surface Water 
 
During storm events and in the spring during snowmelt, contaminants associated with the surface 
soil may dissolve into the surrounding soil water and be transported away from the source in 
overland flow (runoff) or through horizontal leaching in the uppermost soil horizon. The height 
of land at Site 39 is at an elevation of 79 ft above msl.  Runoff from the vicinity of Building 498 
will flow into Mattawoman Creek.  The steep slope that separates the buildings from 
Mattawoman Creek is heavily vegetated and is covered with leaf litter.  The leaf litter will slow 
the surface runoff and will encourage infiltration into the soil.  Runoff from the area adjacent to 
Building 497 will flow either toward Mattawoman Creek or to the drainage that runs between 
Buildings 497 and 501.  This drainage ditch flows to the north and intersects another drainage 
ditch flowing to the northeast off the site.  It is unlikely that, except under the heaviest of rain 
storms, there would be adequate precipitation to transport contaminants offsite via these shallow 
stormwater ditches. 
 
To be transported in this manner, the compound must be dissolved in the water.  In general, the 
SVOCs that were detected in the Site 39 soils are characterized by low solubility in water and 
high affinity for soil organic matter.  The aqueous solubility of the SVOCs detected at Site 39 
ranged from 2.2 x 10-5 mg/L (indeno(1,2,3-cd)pyrene) to 82,800 mg/L (phenol)(EPA 1996, pp. 
134-136).  The majority of the SVOCs at Site 39 have an aqueous solubility less than 10 mg/L.  
The log Kocs of the SVOCs at Site 39 ranged from 1.46 (phenol) to 7.92 (di-n-octyl phthalate) 
(USEPA 1996, pp. 143-145).  The majority of the SVOCs had a log Koc greater than 4.  Based on 
their physico-chemical characteristics, most of the SVOCs will associate with the soil and resist 
leaching from the soil to surface water. 
 
As described in Section 4.1.2, the dissolution of inorganic chemicals depends on several 
variables, including the solution pH, redox potential, and the concentrations of other inorganic 
constituents.  The more mobile inorganics, such as arsenic, may be transported by leaching from 
surface soil to surface water.  The metals that tend to associate with organic matter, such as 
silver, or that tend to precipitate out of solution, such as iron, will not be readily transported in 
the runoff or leachate from surface soils.  Perchlorate, a very mobile anion, is one compound 
detected at Site 39 that would be readily transported via this process.  Because perchlorate was 
detected in only one sample and the concentration was close to the detection limit, perchlorate is 
unlikely to migrate offsite in detectable amounts. 
 
6.5.1.4  Erosion of Surface Soil 
 
During storm events, surface soil particles are suspended and transported with the stormwater 
runoff downgrade until the particles settle out by gravity.  At Site 39, the eroded surface soil will 
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be transported towards Mattawoman Creek or the drainages between Buildings 497 and 501 and 
to the northwest of Building 497.  The steep slope between the buildings and Mattawoman Creek 
contributes to the erosion potential in that area.  The vegetation and leaf litter on that slope, 
however, will inhibit entrainment of particles in the runoff and will capture eroded particles, 
slowing the movement of contaminants towards Mattawoman Creek. 
 
Any contaminants, organic or inorganic, associated with the eroded soil will be transported 
during the erosion process.  As discussed in the prior section, the majority of the SVOCs found 
at Site 39 will readily sorb to the soil.  Less mobile inorganics, such as iron in its oxidized form 
or silver, will also tend to be transported via erosion.  Based on the nature of the chemicals found 
at Site 39 and the topography, it is likely that erosion is an important transport process at Site 39. 
 
The distribution of chemicals across the site suggests that some chemicals are being transported 
via erosion.  For example, elevated levels of zinc, silver, mercury and copper were found in 
samples IS39SS14 and IS39SS15.  The concentrations in IS39SS15 were lower than those in 
IS39SS14.  Sample IS39SS15 is located along the stormwater runoff ditch between Buildings 
497 and 501, downslope from IS39SS14. 
 
Once the eroded surface soil has been deposited as sediment in either the stormwater runoff ditch 
or Mattawoman Creek, it becomes a potential source for the desorption of organic contaminants 
and the dissolution of inorganic contaminants into surface water.  Contaminants that are 
deposited as sediment in Mattawoman Creek may dissolve into the creek water and be 
transported with the current.  Due to the fact that chemicals transported via soil erosion have a 
greater tendency to remain associated with the soil than to move into surrounding water, the 
chemicals will not readily transfer from the sediment to the surface water.  The contaminants, 
however, may be transported further downstream or further along the stormwater runoff ditch as 
the sediment particles are re-suspended by heavy or turbulent water flow.  In this manner, the 
contaminants in the northern part of the site may be transported offsite in the stormwater runoff 
ditches.  Based on the topography and the small size of the stormwater runoff ditches, it is 
unlikely that substantial amounts of contaminants would be transported offsite through these 
ditches. 
 
6.5.1.5  Releases from Soil to Groundwater 
 
Percolation of precipitation, both rainfall and snowmelt, through the unsaturated soil can dissolve 
contaminants from the soil, and then transport them to the underlying groundwater. Both surface 
and subsurface soil can serve as sources of contaminants to groundwater. 
 
With the exception of IS39SB05 and IS39SB09, each subsurface soil sample was collected 
directly beneath the corresponding surface soil sample.  While 25 SVOCs were detected in the 
surface soil samples, only seven SVOCs were detected in the subsurface soil samples.  In 
addition, with the exception of bis(2-ethylhexyl)phthalate, the seven SVOCs were detected in 
fewer subsurface soil samples than surface soil samples.  The data indicate that, while some 
vertical movement of the SVOCs is occurring, this migration is not substantial. 
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In general, the majority of the inorganics detected at Site 39 had higher concentrations in the 
surface soil samples than in the corresponding subsurface soil samples.  In addition, fewer 
subsurface soil samples had concentrations that exceeded the facility-wide background 95% 
UCLs.  For example, the surface soil sample IS39SS18 had a zinc concentration of 1,450 mg/kg, 
while the corresponding subsurface soil sample IS39SB18 had a zinc concentration of 27.4 
mg/kg.  The surface soil sample exceeded the facility-wide background 95% UCL by 61.4 times 
while the subsurface soil zinc concentration was less than the facility-wide background 95% 
UCL.  The data suggest that, while some vertical movement of inorganic analytes does occur, the 
rate of migration is not substantial. 
 
The nitrocellulose data are not as consistent as the SVOC and inorganic data.  For example, 
surface soil sample IS06SS16 contained 25 mg/kg of nitrocellulose, while the corresponding 
subsurface soil sample IS06SB16 did not have detectable levels of nitrocellulose.  On the other 
hand, subsurface soil samples IS06SB05, IS06SB07 and IS06SB06 had 2.7 mg/kg to 2.8 mg/kg 
of nitrocellulose, while nitrocellulose was not detected in the corresponding surface soil samples.  
Because these concentrations are close to the detection limit, it is possible that these results are 
due to the variability associated with the analysis of compounds at concentrations close to the 
detection limit.  Although nitrocellulose has a low solubility, the detection of nitrocellulose in 
some of the subsurface soil samples suggests that some minimal amount of vertical leaching of 
nitrocellulose has occurred. 
 
Based on these results and on a comparison of the concentrations to the soil screening levels with 
a dilution and attenuation factor of 20 (Table 6.3 and Table 6.5), it was determined that vertical 
leaching was not a significant process at the site and that a threat to groundwater was not posed. 
 
6.5.1.6  Migration of Contaminants in Groundwater 
 
Because it was determined that the contaminant levels in the surface and subsurface soils did not 
pose a potential threat to groundwater, no groundwater sampling occurred at Site 39.  This 
transport mechanism is not considered for Site 39. 
 
6.5.2 Contaminant Fate 
 
Some of the organic compounds may be subject to transformation through microbial activity.  
The vegetated nature of the site would support a strong microbial community in the surface soil.  
While SVOCs, such as benzo(a)anthracene, do biodegrade, the size and complex chemical 
structure of the SVOCs may cause biodegradation to proceed slowly.  Depending on the 
structure of the compound, sorption may also hinder biodegradation.  In spite of the factors 
which hinder biodegradation of the SVOCs, biodegradation may play an important role in the 
fate of the SVOCs at Site 39 because these chemicals are less susceptible to other fate and 
transport processes, such as vertical leaching or volatilization. 
 
Bioaccumulation is the process by which contaminants are ingested by ecological receptors and 
concentrated within the tissues of those receptors.  Because of the wooded nature of the site, it is 
likely that ecological receptors (mammals) visit the area on a regular basis.  While foraging, 
these receptors may ingest contaminated surface soil.  Those compounds with a tendency to 
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associate with the soil, such as lead and silver, may accumulate in these ecological receptors over 
time. 
 
6.5.3 Conceptual Site Model 
 
In Table 6.6, the above fate and transport discussions are summarized into the site-specific 
conceptual model. 
 
6.6 Baseline Human Health Risk Assessment 
 
This section presents the results of the HHRA for Site 39. 
 
6.6.1 Data Summary 
 
As described in Section 6.1, samples of surface soil and subsurface soil were collected from Site 
39 and analyzed for SVOCs, explosives, metals, grain size distribution (surface soil samples), 
TOC and pH.  Comparison of the soil data to the SSLs with a DAF of 20 did not indicate a 
potential threat to groundwater quality at the site. Therefore, no groundwater monitoring wells 
were installed at Site 39.  From the analytical results, the HHRA data set was developed.  The 
HHRA data set does not include pH, TOC or grain size distribution, nor does it include the site-
specific background samples IS39SS210001 and IS39SB210203.  The samples and associated 
analyses that form the HHRA data set are presented in Table 6.7.  The data used in the HHRA 
are presented in Appendix E.2.1, Table E.2.1.1.  All results were validated as acceptable for use 
in the HHRA.  The statistical evaluation of these data is provided in Appendix E.2.1, Tables 
E.2.1.2 and E.2.1.3.  The sample statistics include frequency of detection, minimum and 
maximum detected values, normal and lognormal mean, normal and lognormal standard 
deviation, results of the Shapiro-Wilkes W-test, and the 95% UCL for the normal and lognormal 
distributions. 
 
6.6.2 Potential Receptors and Exposure Pathways 
 
As described in Section 4.4.1.3, it is necessary to identify the different populations that may be 
exposed to COPCs at a site and the manner(s) in which these populations may be exposed.  The 
exposure setting, current land use and projected land use are evaluated to identify the potential 
receptors and exposure pathways. 
 
6.6.2.1  Exposure Setting 
 
Site 39 encompasses the soils in the area surrounding Buildings 497, 497A and 498.  The organic 
chemical plant, Building 497 and the nearby facilities, have been used for the large-scale 
manufacture of weapons chemicals and explosives.  Established originally to produce Explosive 
D (ammonium picrate), this facility was also used to manufacture a number of other materials, 
including: nitroguanidine, DNPOH, bis-dinitropropyl acetal/formal, plastisol nitrocellulose, 
dimethyl ammonium nitrate, dimethyl nitramine, UDMH, and HBNQ (NEESA, 1983).  Because 
the contamination in the sediment and surface water of Mattawoman Creek from the discharge of 
Site 39 wastewaters to the creek is being addressed under the ongoing Mattawoman Creek 
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Ecological Study, this RI report addresses only the potentially contaminated soils in the area 
around Buildings 497, 497A, and 498. With respect to the soils, the known sources of 
contamination are the emissions from the three stacks associated with the explosives drying or 
curing process. 
 
Site 39 overlooks Mattawoman Creek, which flows along the southeastern side of the site 
(Figure 6.1).  From the edge of the site, the land slopes steeply to the creek.  On the southwestern 
side of the site, the land slopes steeply up.  On the northern part of the site, the land slopes gently 
away from the buildings.  The area immediately surrounding the buildings is covered with grass, 
while the perimeter of the site is wooded.  Paved roads provide access from along the edge of 
Mattawoman Creek and from the northwestern side of the site.  Shallow stormwater runoff 
ditches parallel the access road from the northwestern side of the site. 
 
6.6.2.2  Land Use and Potentially Exposed Populations 
 
Because Site 39 is an industrial area, the industrial worker is a current use receptor.  In addition, 
because the site is not entirely restricted by a fence, it is possible for trespassers to gain access to 
the site.  The adult industrial worker, adolescent trespasser/visitor and adult trespasser/visitor are 
the three receptors identified under the current land use conditions. 
 
The projected future use of the site is consistent with current activities (industrial area).  
Therefore, the trespasser/visitor and industrial worker are included for evaluation under future 
land use.  It is also conservatively assumed that the site could be developed and used for 
residential activities in the future.  Although it is not expected that development of the site for 
residential use would occur, this assumption is included in the risk evaluation per Navy policy.  
Therefore, the potential future receptors include the construction worker, the adult resident and 
the child resident, in addition to the trespasser/visitor and industrial worker receptors. 
 
6.6.2.3  Potential Exposure Pathways 
 
A complete exposure pathway has five elements: a source, a mechanism for release and 
migration, an environmental transport medium, a point of potential human contact, and a route of 
intake.  These elements as they apply to Site 39 are discussed below. 
 
In the past, the stacks on Buildings 497 and 498, three stacks in total, may have released SVOCs 
and explosives to the atmosphere.  Particulates from these stacks may have settled on the ground 
surrounding the buildings.  These stack emissions have been discontinued. 
 
Release and Transport Mechanisms 
Section 6.5 contains a description of the different fate and transport processes as they apply to 
the conditions at Site 39.  The primary transport mechanisms at Site 39 appear to be:  (1) erosion 
to Mattawoman Creek and stormwater runoff ditches, and (2) vertical leaching to the shallow 
subsurface soil.  Comparison of the surface soil and subsurface soil data to the SSLs with a DAF 
of 20, indicated that the chemicals detected in the soil did not pose a threat to groundwater 
quality.  Groundwater was not considered as a potential exposure medium in this HHRA.  
Secondary mechanisms include the dissolution of contaminants from the eroded material into the 
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surrounding surface water, and re-suspension of eroded material that had settled out of solution.  
The shallow stormwater runoff ditches carry water only during and immediately following storm 
events.  Because the risks due to the contaminants transported to Mattawoman Creek will be 
addressed in the Mattawoman Creek study, the surface water and sediment exposure pathways 
associated with Mattawoman Creek will not be evaluated in this HHRA.  Therefore, the HRHA 
was confined to exposures associated with the Site 39 surface soil and subsurface soil. 
 
Because of the vegetated nature of the site, it is unlikely that substantial amounts of fugitive dust 
would be released by the surface soils.  The risk assessment, however, considered the transfer of 
COPCs to air from soil through fugitive dust emissions. 
 
Potential Exposure Points and Intake Routes - Current 
Exposure points are locations where humans could contact contamination.  The current exposure 
points for the industrial worker, adult trespasser/visitor and adolescent trespasser/ visitor are the 
surface soil across the site and any fugitive dust emissions from the surface soil.  Therefore, the 
intake or exposure routes include ingestion of and dermal contact with the surface soil, and the 
inhalation of fugitive dust emissions from the surface soil. 
 
The current exposure routes and receptors quantitatively evaluated were: 
 
• 

• 
• 

• 

• 
• 

• 

• 
• 

• 

• 

Trespasser/visitor (adult and adolescent): 
 

ingestion of and dermal contact with surface soil; and 
inhalation of fugitive dust emissions from surface soil. 

 
Industrial Worker (adult): 

 
ingestion of and dermal contact with surface soil; and 
inhalation of fugitive dust emissions from surface soil. 

 
Potential Exposure Points and Intake Routes - Future 
All future receptors could be exposed to future surface soils (a mixture of surface soil and 
subsurface soil) through dermal absorption, ingestion, and inhalation of fugitive emissions.  
Because the data indicated that the soil contaminants did not pose a threat to groundwater 
quality, future use of the site groundwater was not considered an exposure pathway. 
 
In summary, the future exposure routes and receptors quantitatively evaluated were: 
 

Trespasser/visitor (adult and adolescent): 
 

ingestion of and dermal contact with future surface soil; and 
inhalation of fugitive dust emissions from future surface soil. 

 
Industrial Worker (adult): 

 
ingestion of and dermal contact with future surface soil; and 
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• 

• 

• 
• 

• 

• 
• 

inhalation of fugitive dust emissions from future surface soil. 
 

Resident (adult, child and lifetime): 
 

ingestion of and dermal contact with future surface soil; and 
inhalation of fugitive dust emissions from future surface soil. 

 
Construction Worker (adult): 

 
ingestion of and dermal contact with future surface soil; and 
inhalation of fugitive dust emissions from future surface soil. 

 
The future and current exposure scenarios are summarized in Table 6.8 and RAGS Table 1 
(Appendix E.2.2). 
 
6.6.3 Identification of Chemicals of Potential Concern 
 
The analytical data were screened to identify the COPCs associated with each exposure pathway. 
Two sets of data were evaluated: surface soil results (for current land use scenario); and pooled 
surface soil and subsurface soil results (for future land use scenario).  Chemicals that were not 
detected in a given data set were eliminated from the HHRA.  The maximum soil concentration 
was used to estimate the maximum ambient air concentration caused by fugitive dust emissions.  
As described in Section 4.4.1.2, the maximum concentration was compared to the appropriate 
RBC.  If the maximum concentration was less than the RBC, the contaminant was eliminated 
from the risk assessment. 
 
The results of this screening process are presented in RAGS Table 2.1 through Table 2.4 
(Appendix E.2.2), and are summarized in Table 6.9.  The estimated maximum ambient air 
concentration of each COPC released from the current surface soil and future surface soil is 
below the RBC.  Therefore, the only environmental media quantitatively evaluated in the HHRA 
were current surface soil and future surface soil. 
 
6.6.4 Exposure Point Concentrations and Intake Calculations 
 
For the COPCs identified in Table 6.9, the exposure point concentrations for the RME and CT 
exposure scenarios were estimated.  These concentrations are presented in RAGS Tables 3.1 and 
3.2 (Appendix E.2.2).  From these concentrations, the estimated average daily intake for each 
potential receptor via each intake route was calculated.  The exposure parameters and intake 
equations used in these calculations are presented in RAGS Tables 4.1 through 4.7 (Appendix 
E.2.2). 
 
6.6.5 Risk Characterization 
 
Risks were evaluated for exposure to surface soil for current and future use scenarios.  For the 
future scenario, the surface soil concentration was estimated by pooling the results from the 
analysis of surface soil samples and subsurface soil samples.  This approach is based on the 
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assumption that, over time, the surface soil mixes with the underlying subsurface soil.  Because 
the only exposure medium that required quantitative evaluation for Site 39 was the surface soil, a 
summary of the risks posed by the surface soil to each receptor also summarizes the risks posed 
by the site as a whole. 
 
Under the current land use scenario, RME risk estimates for exposure to surface soil were 
calculated for an adolescent trespasser/visitor, an adult trespasser/visitor, and an industrial 
worker (RAGS Tables 7.1.RME, 7.2.RME, and 7.3.RME for non-cancer hazards, and RAGS 
Tables 8.1.RME, 8.2.RME, and 8.3.RME for carcinogenic risks (Appendix E.2.2)).  The results 
are summarized in Tables 6.10 and 6.11, and in RAGS Tables 9.1 through 9.3 (Appendix E.2.2).  
As stated in Section 6.6.3, the risk associated with the inhalation of fugitive emissions from the 
current surface soil was not quantified because the estimated ambient air COPC concentrations 
were below the RBC (RAGS Table 2.2 (Appendix E.2.2)). 
 
RME risk estimates for future exposure to surface soil were calculated for an adult and child 
resident, a construction worker, an industrial worker, an adolescent trespasser/visitor  and an 
adult trespasser/visitor (RAGS Tables 7.4.RME through 7.9.RME for non-cancer hazards, and 
RAGS Tables 8.4.RME through 8.8.RME for carcinogenic risks (Appendix E.2.2)).  The results 
are summarized in Tables 6.10 and 6.11, and RAGS Tables 9.4 through 9.10 (Appendix E.2.2).  
As with the current use scenario, the risk associated with the inhalation of fugitive emissions 
from the future surface soil was not quantified because the estimated ambient air silver 
concentration is below the RBC (RAGS Table 2.4 (Appendix E.2.2)).  Because the HI for the 
future child resident exceeded 1.0, the corresponding CT exposure scenario was evaluated.  The 
results of this assessment are presented in Table 6.12 and RAGS Table 7.10.CT (Appendix 
E.2.2).  The risks to the CT future child resident are summarized in RAGS Table 9.11.CT 
(Appendix E.2.2). 
 
Adolescent Trespasser/Visitor 
Under the current use scenario, the non-cancer risk posed by the surface soil COPCs to the 
adolescent trespasser/visitor is estimated to be a HI of 0.056, substantially less than the HI of 1.0 
that is considered to be protective of human health.  At 0.048, the HI for the future adolescent 
trespasser/visitor is less than that for the current adolescent trespasser/visitor. 
 
The ILCR for the adolescent trespasser/visitor is 5.8 x 10-7 under current conditions, and 4.5 x 
10-7 for future land use.  Both of these estimates are less than the USEPA target risk range of 10-6 
to 10-4. 
 
The health risks posed to the current and future adolescent trespasser/visitor at Site 39 are 
acceptable. 
 
Adult Trespasser/Visitor 
The HI for the current adult trespasser/visitor is 0.048 and the HI for the future adult trespasser/ 
visitor is 0.040.  Both of these HIs are substantially below the USEPA benchmark HI of 1.0. 
 
The ILCR for the adult trespasser/visitor under the current land use scenario is 1.2 x 10-6.  Under 
the future land use scenario, the ILCR for the adult trespasser/visitor is 9.2 x 10-7.  The former 
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ILCR is within the USEPA target risk range, while the latter ILCR is less than the USEPA target 
risk range. 
The COPCs at Site 39 pose acceptable health risks to the current and future adult trespasser/ 
visitor. 
 
Resident 
The HI for the future adult resident is estimated to be 0.36, which is less than the USEPA 
benchmark of 1.0.  The HI for the future RME child resident is 1.2, which exceeds the target 
value of 1.0.  The HI for each of the target organs potentially affected for the future RME child 
resident is less than 1.0.  The HI for the future CT child resident is 0.33, which is below the 
target value of 1.0. 
 
The ILCR for the future lifetime resident is 3.0 x 10-5, which is within the USEPA target risk 
range. 
 
Lead was found in the Site 39 surface soil at concentrations above the screening level of 400 
mg/kg.  As described in Section 4.4.1.5, the risk associated with exposure to lead is evaluated 
separately from the other compounds.  The USEPA model IEUBK was used to estimate the 
probable lead concentration in the blood of future child residents at the site.  The RME exposure 
point concentration for lead presented in Appendix E.2.2, Table 3.2 and default values for all 
other parameters were used for this model analysis.  The acceptable concentration of lead in the 
bloodstream of a future child resident is 10 µg/dL.  The average (lognormal distribution) blood 
lead concentration is estimated to be 2.17 µg/dL, and there is a 0.9995 probability that the blood 
lead concentration of an exposed future resident would be less than 10 µg/dL.  The lead observed 
in the soil at Site 39 poses acceptable risks to the future child resident. 
 
The only excessive health risk posed to a future hypothetical resident at Site 39 is the non-cancer 
risk to the RME child resident. 
 
Construction Worker 
The HI for the future construction worker was 0.59, which is less than the target HI of 1.0.  The 
ILCR for the future construction worker was 7.9 x 10-7, which is below the target risk range of 
10-6 to 10-4. 
 
As described in Section 4.4.1.5, the adult lead methodology was used to estimate the maximum 
concentration of lead in the soil at Site 39 to which an adult female construction worker may be 
exposed without resulting in a fetal blood lead concentration of greater than 10 µg/dL.  Based on 
this methodology, presented in Table 7.11.Lead of Appendix E.2.2, a soil lead concentration less 
than 87.4 mg/kg would result in a 95% chance that the fetal blood lead concentration would be 
less than 10 µg/dL.  The expected concentration of lead in the Site 39 soil is 17.2 mg/kg 
(geometric mean) while the 95% UCL for this concentration is 62.9 mg/kg. 
 
The COPCs at Site 39 pose acceptable health risks to the current and future construction worker. 
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Industrial Worker 
The HI for the current industrial worker was 0.37 and for the future industrial worker was 0.30.  
The non-cancer risk for this receptor under both land use scenarios was below the target HI. 
 
The ILCR for the current industrial worker is 7.2 x 10-6, which is within the USEPA target risk 
range.  For the future industrial worker, the ILCR is 5.6 x 10-6.  This ILCR is also within the 
USEPA target risk range. 
 
As with the construction worker, the adult lead methodology was used to evaluate the risks posed 
by lead at Site 39.  For the industrial worker, a lead soil concentration of 419 mg/kg was 
estimated to result in a 0.95 probability of a fetal blood lead concentration of 10 µg/dL.  Under 
current surface soil conditions, the expected lead concentration is 35.7 mg/kg with a 95% UCL 
of 158 mg/kg.  Under future surface soil conditions, the expected lead concentration is 17.2 
mg/kg with a 95% UCL of 62.9 mg/kg.  Because these concentrations are less than the 
concentration associated with a 95% chance of a fetal blood concentration of 10 µg/dL, the lead 
in the soil at Site 39 does not pose an unacceptable risk to industrial workers.  These results are 
summarized in Appendix E.2.2, Table 7.12.Lead for the current industrial worker and Table 
7.13.Lead for the future industrial worker. 
 
A current industrial worker and a future industrial worker face acceptable health risks from the 
COPCs at Site 39. 
 
Summary 
RAGS Table 10.1.RME and Table 10.2.RME (Appendix E.2.2) present the risk associated with 
exposure to the COPCs at Site 39 only for those exposure routes resulting in an HI greater than 
1.0 or an ILCR greater than 10-5.  Although an ILCR of 10-5 is within the EPA target risk range, 
CERCLA allows risk managers to decide to remediate a site with an ILCR within the target risk 
range if site-specific conditions warrant.  Therefore, the RAGS Table 10 summarizes those 
chemicals that are primary contributors to a cumulative ILCR of 10-5 or greater in order to 
provide additional information to the risk managers. 
 
Only two exposure scenarios met the above criteria: the future RME child resident and the future 
RME lifetime resident.  For the future RME child resident, no target organ has a HI greater than 
1.0.  As shown in Table 10.1.RME, the greatest non-cancer hazard is posed by arsenic and 
thallium to the skin and vascular system (HI = 0.43).  All thallium detections at Site 39 were 
below the corresponding facility-wide background 95% UCL, indicating that the presence of 
thallium in the soils was not related to prior land use at Site 39.  For the lifetime resident, the 
dominant contributor to an ILCR of 3 x 10-5 was the ingestion of and dermal contact with 
arsenic.  This ILCR is within the USEPA target risk range. 
 
6.6.6 Uncertainties Specific to Site 6 
 
Uncertainty is inherent to any risk assessment.  A discussion of uncertainties that are common to 
each risk assessment performed for this RI is presented in Section 4.4.1.6. 
 

6-26  M:\Projects\CHM_003_004_13\R04-04.102_new.doc 



6.0—SITE 39 STACK EMISSIONS 

Nitrocellulose was not quantitatively evaluated in the HHRA because of a lack of toxicity data.  
Some studies on nitrocellulose have been conducted.  Those studies indicate that nitrocellulose is 
relatively non-toxic (Alvarado, 2002).  Therefore, it is unlikely that the inability to quantify a 
health risk for nitrocellulose had a substantial effect on the HHRA. 
 
6.7 Site 39 Ecological Risk Assessment (Steps 1 – 3A) 
 
6.7.1 Screening Problem Formulation 
 
Problem formulation involves preparing descriptions of the environmental setting, sources, fate 
and transport of site chemicals, chemical ecotoxicity, and potential receptors.  This information 
is used to build the conceptual model.  The conceptual model includes a discussion of exposure 
pathways, as well as assessment and measurement endpoints. 
 
Site History and Environmental Setting 
Site 39 includes the area around Buildings 497, 497A and 498 (Figure 6.1).  As described in 
Section 1.5.2, these buildings were used for the curing and drying of explosives.  As part of these 
processes, airborne emissions were released through one stack at Building 497 and two stacks on 
the roof of Building 498.  In addition, process wastewaters were released to Mattawoman Creek 
via aboveground piping that discharged into two industrial outfalls.  As described in Section 
1.5.2, the sediment contamination associated with these wastewater discharges to the creek is 
being addressed as part of the Mattawoman Creek Ecological Study.  Therefore, this ERA will 
consider only the soils potentially affected by the stack emissions. 
 
Pavement and mowed grassy areas surround all of the buildings at Site 39.  The area to the 
southeast of the fence line, between the site and Mattawoman Creek, is forested with mixed oak 
and pine.  From the fence line, the land slopes steeply to Mattawoman Creek. 
 
Summary of Available Analytical Data 
As described in Sections 6.1.3 and 6.1.5, 20 surface soil samples and one site-specific surface 
soil background sample were collected as part of the RI (Figure 6.1).  The site-specific 
background sample was collected upslope of Site 39, directly north of Building 497 and 
northwest of Building 501.  This sample was taken for the purpose of comparing the site area 
samples to a relatively uncontaminated sample and was not considered in the determination of 
site maximum and mean concentrations or in the evaluation of potential ecological risks.  The 
majority of the Site 39 samples were taken from around Buildings 497, 497A and 498 (southwest 
of Building 497). 
 
All samples were analyzed for TAL metals, SVOCs, explosives, TOC, and pH. 
 
Ecotoxicity and Potential Receptors 
As described in Section 6.1.1, the known source of contamination is the stack emissions.  The 
compounds associated with these emissions were expected to be explosive, metals and SVOCs.  
VOCs were not analyzed because any VOCs released by the stacks would have been dispersed in 
the ambient air and would not have settled on the ground. 
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Receptors potentially exposed to site-related chemicals in surface soils at Site 39 include 
organisms that have significant direct contact with soil or consume prey that live in the soil or 
leaf litter.  At Site 39, these could include plants, soil invertebrates, and birds or mammals that 
consume plants and invertebrates.  If chemicals that biomagnify are present, top consumers such 
as raptors or foxes could also be exposed to potentially significant levels of chemicals in their 
diet. 
 
Preliminary Conceptual Model 
Information on the habitat features and the fate and transport of the chemicals detected at the site 
were used to build the preliminary conceptual model (Figure 6.6).  The conceptual model 
addresses complete exposure pathways, receptors, and endpoints. 
 
Exposure Pathways.  At Site 39, complete exposure pathways exist for ecological receptors via 
surface soils that were contaminated by stack emissions. 
 
Key exposure routes for organisms inhabiting the area include ingestion of chemicals adsorbed 
to soil (invertebrates) and direct contact with chemicals in the soil (invertebrates and plants).  
Other organisms that forage in the area are also potentially exposed to chemicals by incidental 
ingestion of soil, and ingestion of invertebrates and/or plants that have accumulated body 
burdens.  Drinking water exposures are not considered because there is no permanent source of 
freshwater at the site. 
 
Aquatic organisms in Mattawoman Creek may also be exposed to site contaminants.  Chemicals 
released at Site 39 may have migrated, via surface runoff, down the slope into the creek.  As 
stated above, however, these receptors are being addressed as part of the Mattawoman Creek 
Ecological Study and are not included in the scope of this ERA. 
 
Assessment and Measurement Endpoints.  The conclusion of the problem formulation 
includes the selection of assessment and measurement endpoints.  Based on the habitat and types 
of chemicals present, six assessment endpoints were chosen to evaluate the potential risk to 
ecological receptor populations at Site 39.  Each assessment endpoint and corresponding 
representative species or community is described below. 
 
1.  Growth, survival, and reproduction of soil invertebrate communities — Soil invertebrates, 
such as earthworms, promote soil fertility by breaking down organic matter and releasing 
nutrients.  They also improve aeration, drainage, and aggregation of soil, and serve as a forage 
base for many terrestrial species.  The soils at the site will support fewer insectivorous birds and 
mammals if chemical concentrations are limiting the growth, survival, and reproduction of soil 
invertebrate communities. 
 
2.  Growth, survival, and reproduction of terrestrial plant communities —Plants provide food, 
cover, and nesting material for many animals.  The soils at the site will support fewer birds and 
mammals if chemical concentrations are limiting the growth, survival, and reproduction of 
plants. 
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3.  Growth, survival, and reproduction of avian terrestrial insectivores — These receptors 
consume insects or other soil invertebrates.  They are second order consumers, and are thus 
susceptible to exposure to bioaccumulative chemicals.  Many insectivores also have significant 
direct contact with soils while foraging.  A juvenile American robin was chosen to represent this 
assessment endpoint.  Robins live in a variety of habitats, including woodlands, swamps, 
suburbs, and parks.  Robins forage on the ground in open areas, along edge habitats, or along the 
edges of streams.  They forage along the ground for ground-dwelling invertebrates and search for 
fruit and foliage-dwelling insects in low tree branches (USEPA, 1993).  While growing in the 
nest, earthworms constitute the majority of the diet of the juvenile robin. 
 
4.  Growth, survival, and reproduction of avian terrestrial carnivores — These receptors are 
top level predators and are susceptible to bioaccumulative chemicals, especially those that have 
the potential to biomagnify through terrestrial food chains.  The red-tailed hawk was chosen to 
represent this endpoint.  Red-tailed hawks nest primarily in woodlands.  They feed in open 
country on a wide variety of small- to medium-sized prey (USEPA, 1993). 
 
5.  Growth, survival, and reproduction of mammalian terrestrial omnivores — These receptors 
are second order consumers and are thus are susceptible to exposure to bioaccumulative 
chemicals.  The white-footed mouse was chosen to represent this endpoint.  These mice typically 
consume various kinds of plant material and insects.  White-footed mice serve as prey for 
carnivorous birds and mammals. 
 
6.  Growth, survival, and reproduction of mammalian terrestrial carnivores — These receptors 
are top level consumers and are thus most susceptible to bioaccumulative chemicals, especially 
those that have the potential to biomagnify through terrestrial food chains.  The red fox  was 
chosen to represent this endpoint.  The diet of a red fox typically includes various small 
mammals such as mice, shrew, and voles and could potentially include small birds (e.g., 
fledglings). 
 
Although potentially complete exposure pathways exist for reptiles and amphibians, they were 
not specifically selected as receptors because information on the toxicological effects of 
chemicals on adult amphibians and reptiles via ingestion is limited.  The assessment indirectly 
evaluates these groups because there are receptors included in the assessment that have similar 
diets to reptiles and amphibians (such as the red fox and white-footed mouse). 
 
Preliminary assessment and measurement endpoints are presented in Table 6.13. 
 
6.7.2 Analysis 
 
The selection of ecological effect levels and the calculation of exposure was conducted as 
described in Section 4.4.2.3. 
 
Exposure parameters (i.e., ingestion rates and dietary composition) for each receptor species are 
presented in Table 6.14.  The diet of the American robin is for a 7-day old hatchling, instead of 
an adult; the diet of the hatchling includes earthworms and soil, but no plant material. 
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6.7.3 Screening-Level Risk Calculations 
 
Maximum soil concentrations or ingestion doses were compared with screening values using the 
HQ approach.  These comparisons indicated that some detected organic and inorganic chemicals 
may potentially adversely impact the growth, survival and/or reproduction of soil invertebrates, 
plants, birds and mammals (Tables 6.15 and 6.16).  COPCs for soil invertebrates and plants 
included 13 metals and 24 organic chemicals (mostly PAHs).  Many of the organic COPCs were 
not detected but had maximum detection limits in excess of screening values, or were detected 
and no medium-specific screening value was available. 
 
COPCs for food chain effects included arsenic, cadmium, chromium, lead, mercury, nickel, 
selenium and zinc (Table 6.16).  The only organic compound which was identified as a COPC in 
the food chain at Site 39 was hexachlorobenzene.  Due to the identification of COPCs, the risk 
assessment process was continued to Step 3A. 
 
6.7.4 Refinement of Conservative Exposure Assumptions (Step 3A) 
 
In Step 3A, exposure assumptions are refined and risk estimates (i.e., HQs) are recalculated.  
Risk is again characterized and uncertainties associated with the conclusions are described. 
 
Exposure Assumption Refinements 
The results of Steps 1 and 2 (i.e., the SERA) indicated that, based on a set of conservative 
assumptions, there are multiple chemicals that may pose a risk to several receptor 
communities/species used in the screening assessment.  The set of COPCs includes chemicals 
with HQs in excess of 1 (regardless of whether or not the chemical was detected) and chemicals 
for which assessment data were unavailable. 
 
Assumptions and methods that were modified for the calculation of medium-specific and food 
chain hazard quotients are listed below, along with justification for each modification. 
 
• 

• 

Maximum chemical concentrations were replaced by average chemical concentrations.  
For individual mammalian and avian receptors, average chemical concentrations provide 
a better estimate of the likely level of chemical exposure because each of the receptors 
would be expected to forage in several different areas of the site, and, in many cases, off-
site.  With adequate spatial coverage, central tendency measures are also appropriate for 
evaluating impacts to populations of soil invertebrates and plants. While locations of 
maximum concentration may be important to individuals, the average value at the site can 
be more instructive with regard to the level of impact that might be expected at the 
population level. 

 
Central tendency estimates for body weight and ingestion rate were used to develop 
exposure estimates, rather than minimum body weights and maximum ingestion rates.  
The use of central tendency parameters is more relevant because they represent the 
characteristics of a greater proportion of the individuals in the population. 

 
Exposure parameters for each species are presented in Table 6.17. 
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Refined Risk Calculations 
For soil invertebrates and plants, the mean concentrations of six inorganics (aluminum, 
chromium, iron, lead, vanadium, and zinc) exceeded soil screening values (Table 6.18).  The 
HQs for these inorganics ranged from 4.09 to 120.  There were 24 SVOCs and explosives that 
also exceeded screening values or were detected but had no screening value (Table 6.18).  This 
included five phenolics that were not detected in Site 39 samples.  Six SVOCs and 2 explosive 
compounds were detected in site samples, but had no available soil screening values.  The 
remaining 11 SVOCs were all PAHs with levels measured above soil screening values. 
 
Refined risk calculations for food chain receptors are shown in Table 6.19.  There were no 
exceedances of LOAEL-based HQs in Step 3A.  There were two low-magnitude exceedences of 
NOAELs for the American robin (lead - 1.26 and zinc - 1.24). 
 
Risk Characterization 
 
Inorganic COPCs 
Concentrations of aluminum, chromium, iron, lead, vanadium and zinc at Site 39 exceeded soil 
screening values.  Of these, aluminum, chromium, iron and vanadium were present at 
concentrations that were consistent with NDW, Indian Head background levels (Tetra Tech 
NUS, 2002), as demonstrated below. 
 
 

Inorganic Site Average (mg/kg) (N = 20) Surface Soil Background Average (mg/kg) (N = 32 or 34) Ratio
Aluminum 6006 7540 0.80 
Chromium 18.5 13.6 1.36 
Iron 14455 13,000 1.11 
Lead 73.4 17.9 4.10 
Vanadium 22.8 23.3 0.98 
Zinc 205 20.2 10.1 
 
Lead and zinc were the only inorganic COPCs present at substantially higher concentrations than 
those found at background locations at the base.  Lead was detected in soil at all 20 sampling 
stations.  Most of the stations where lead was elevated were in the vicinity of buildings and along 
the access roads (Figure 6.3).  Zinc exceeded soil screening values at 12 of the 20 sampling 
stations spread throughout Site 39.  The maximum zinc concentration (1,450 mg/kg) was 
detected at station IS39SS18 (Figure 6.3).  Elevated zinc concentrations were observed in the 
vicinity of buildings, along the access roads, and along the fence line.  As described in Section 
6.4.3.2, the elevated lead and zinc detections were likely due to anthropogenic background 
activities, such as use of the access roads by vehicles and painting the exteriors of the buildings. 
 
The average lead concentration at Site 39 was 73.4 mg/kg, which exceeds the direct contact 
screening value of 50 mg/kg.  This average concentration, however, is likely to pose minimal 
risk to site receptors.  Of the 20 stations where lead was detected, lead exceeded the soil 
screening benchmark at only seven locations (IS39SS01, IS39SS03, IS39SS05, IS39SS08, 
IS39SS09, IS39SS14, and IS39SS18), or 35 percent of the locations.  These samples tended to be 
collected in the vicinity of buildings with peeling, degraded exterior paint.  During the site visit, 
paint chips were visible on the ground adjacent to the buildings.  Therefore, degraded building 
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paint is the likely lead source for the elevated concentrations observed in these samples.  Most of 
the lead compounds used as pigments in paint are insoluble (Merck, 1989).  The screening value 
of 50 mg/kg was obtained from a plant study reported in Efroymson et al. (1997) in which red 
oak seedlings were exposed to 50 mg/kg lead administered as lead chloride, a soluble salt.  
Because of the presence of the paint chips, it is unlikely that the lead in the soil at Site 39 is 
present solely in the form of a soluble salt.  Therefore, the bioavailability of lead detected in the 
Site 39 surface soil is likely to be less than that of the lead used in the study on which the 
screening value was based.  Furthermore, sample IS39SS08 (the sample with the maximum 
detection of lead at 552 mg/kg) skews the site mean.  If this data point were excluded from 
calculation of the mean concentration, the mean lead concentration (i.e., the mean of 
concentrations at 19 of the 20 stations) would be reduced to 48.2 mg/kg.  This concentration is 
below the soil screening value.  Based on these lines of evidence, the observed lead 
concentrations at the site is expected to pose minimal risks to plants. 
 
Lead at this site is also expected to pose minimal risks to soil invertebrates. Efroymson et al. 
(1997) provides a screening benchmark for toxicity of lead to earthworms of 500 mg/kg.  This is 
substantially higher than the average lead concentration at Site 39 (73.4 mg/kg), including 
IS39SS08, and just below the maximum detected lead concentration in surface soils. 
 
The average zinc concentration at Site 39 was 205 mg/kg.  The screening level of 50 mg/kg, 
summarized in Efroymson et al. (1997), is based on several plant studies of seedlings exposed to 
zinc administered in a soluble form.  The screening value is equivalent to a 10th percentile 
LOEC.  Zinc levels at 12 out of the 20 sampling locations exceeded the 50 mg/kg screening 
value.  The average site concentration of 205 mg/kg also slightly exceeded the screening 
benchmark of 200 mg/kg for earthworms provided by Efroymson et al (1997).  Samples 
IS39SS08, IS39SS09, and IS39SS18, which were collected adjacent to buildings in areas of poor 
quality habitat, had notably elevated zinc concentrations of 486 mg/kg, 1,070 mg/kg, and 1,450 
mg/kg, respectively.  As described in Section 6.4.3.2, the elevated zinc concentrations were due 
to anthropogenic background activities. 
 
Organic COPCs 
Five phenolics (2,4,5-trichlorophenol, 2,4-dimethylphenol, 2-chlorophenol, 2-methylphenol and 
4-nitrophenol) were not detected, but had mean detection limit-based concentrations in excess of 
screening values.  Hazard quotients for these five compounds ranged from 1.14 to 1.95.  The 
screening value for three of the five compounds is the Canadian background value of 100 µg/kg.  
In general, toxicologically-based screening values for phenol (see Table 6.15) were either similar 
to the detection limit mean or much greater.  As such, the five phenolic compounds are expected 
to pose minimal risk to terrestrial plants and soil invertebrates at the site. 
 
Benzaldehyde (IS39SS19; 48 µg/kg), di-n-octylphthalate (IS39SS15; 170 µg/kg) and perclorate 
(IS39SS04; 6 µg/kg) were each detected in one of 20 samples.  These compounds are also 
expected to pose minimal risk to soil receptors because of the limited occurrence and extremely 
low concentrations.  Toxicologically-based screening values for phthalates tend to be orders of 
magnitude greater than the concentrations detected at Site 39. 
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Bis(2-ethylhexyl)phthalate was detected in every surface soil sample from Site 39 except 
samples IS39SS13 and IS39SS18.  Bis(2-ethylhexyl)phthalate, which is a common laboratory 
contaminant, was also detected in the site-specific background sample (Figure 6.2).  There was 
no available screening value.  Mean and maximum (IS39SS03) concentrations were 142 and 530 
µg/kg, respectively.  Although there is no screening value for bis(2-ethylhexyl)phthalate, the 
total phthalate concentration at Site 39 can be evaluated by comparison to the TOC-adjusted 
(Site 39 average TOC = 2.2%) Dutch soil quality standard screening value of 6,611 µg/kg 
(MHSPE, 1994).  The total maximum detected concentrations for individual phthalates was 
1,338 µg/kg.  As this concentration is less than the total phthalate screening value, bis(2-
ethylhexyl)phthalate is expected to pose minimal risks to soil invertebrates and terrestrial plants. 
 
Eleven of the SVOCs identified as COPCs at Site 39 were PAHs.  Although most of the detected 
PAHs occurred in eight samples (IS39SS03, IS39SS04, IS39SS05, IS39SS08, IS39SS09, 
IS39SS10, IS39SS14 and IS39SS20), all of the maximum detected concentrations were observed 
in two samples (IS39SS03 and IS39SS09) (Table 6.2).  Four samples (i.e., IS39SS07, IS39SS11, 
IS39SS15 and IS39SS16) had only one or two PAH detections. 
 
Mean concentrations of all detected PAHs exceeded the screening value of 0.1 mg/kg.  This 
screening value is a Biological Technical Assistance Group (BTAG) Region III value reportedly 
based on carcinogenic effects in mice treated with benzo(a)pyrene.  Because the objective of this 
analysis is to evaluate potential effects to soil invertebrates (i.e., direct soil invertebrate exposure 
or potential exposures for upper trophic level receptors via ingestion of soil invertebrates) this 
screening value is not applicable to this evaluation.  In addition, this screening value does not 
account for site-specific TOC levels and the cumulative effect PAH compounds can elicit.  In 
many cases, calculating a total PAH measure (i.e., sum of all individual compounds) allows for a 
more realistic screen of potential risks. 
 
There is no Region III BTAG screening value for total PAHs.  The TOC-adjusted Dutch soil 
quality standard screening value for total PAHs is 4,510 µg/kg (i.e., at Site 39 average TOC of 
2.2 percent) (Ministry of Housing, Spatial Planning and Environment, 1994).  This value was 
compared to the sum of the detected PAHs in each Site 39 sample.  The total PAH 
concentrations in ten of the 13 samples that contained detectable levels of PAHs were below this 
screening value.  Total PAH concentrations in only three samples (IS39SS03, IS39SS09 and 
IS39SS10) exceeded this screening value.  The HQs for these samples ranged from 1.59 to 2.91.  
It is likely that these PAH levels pose minimal risk to terrestrial plants and soil invertebrates due 
to their location and the fact that Site 39 is a developed area with paved roads and buildings.  The 
three samples were collected adjacent to buildings and an asphalt access road.  The elevated 
PAH levels are likely due to particulates from the asphalt, vehicles or minor oil spills localized 
around the buildings.  In addition, the areas where PAH concentrations were highest represent 
poor quality habitat for plants and soil invertebrates because the soils are likely compacted from 
vehicles and activities which occur around the buildings. 
 
The explosive chemical nitrocellulose was detected in seven samples (IS39SS01, IS39SS02, 
IS39SS03, IS39SS08, IS39SS09, IS39SS16 and IS39SS20) which were primarily situated close 
to Buildings 497, 497A and 498.  The mean nitrocellulose concentration was 3,263 µg/kg.  The 
average is skewed because the maximum concentration (25,000 µg/kg) in sample IS39SS16 was 
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substantially higher than the levels of nitrocellulose in the other six samples (<5,100 µg/kg).  
There is no available screening value for nitrocellulose.  However, according to the U.S. Army 
Environmental Center (2001), nitrocellulose is relatively non-toxic.  It has been shown that 
relatively high levels (540 mg/kg in sediment; 1,000 mg/L in water) had no effect on several 
invertebrates, fish and algal species (Bentley et al., 1976; Sullivan et al., 1978).  As the levels in 
Site 39 soils are one or more orders of magnitude lower than those shown not to adversely 
impact sediment invertebrates, nitrocellulose is expected to pose minimal risks to soil 
invertebrates. 
 
Uncertainty 
There is uncertainty associated with the fact that there were some organic chemicals identified as 
potential COPCs that were not detected, but had mean concentrations (based on one-half the 
detection limits) that exceeded direct contact screening values.  These occurrences were limited 
to five chemicals out of the 24 organics identified as COPCs (21% of the cases).  Of these, the 
range of the detection limits to site average HQs was 1.14 to 1.95.  The potential for these 
chemicals to pose a risk was discussed in the Risk Characterization. 
 
There is also some uncertainty associated with the lack of screening values for many undetected 
organic compounds.  However, the detection limits for organics without screening values were 
generally consistent with the detection limits for organics with screening values.  Therefore, 
since the undetected organics with screening values were determined to pose minimal risks, the 
undetected organics without screening values are also expected to pose minimal risks if present 
at the site. 
 
Three of the COPCs for food chain effects selected during the screening process (Section 6.7.3), 
cadmium, mercury and selenium, had some analytical results rejected either due to blank 
contamination or unreliability.  These results were used in the ERA as if they were unqualified 
data.  This approach is conservative.  In addition, during the calculations with the refined risk 
assumptions, these three metals were eliminated as COPCs.  It is unlikely that the use of the 
unreliable and blank-contaminated results as if the data were not qualified affected the outcome 
of the ERA. 
 
6.8 Summary, Conclusions and Recommendations 
 
6.8.1 Summary and Conclusions 
 
6.8.1.1  Nature and Extent of Contamination 
 
This report describes the work performed for and the results of the RI conducted at Site 39 
(Stack Emissions) at the NDW, Indian Head.  The RI was performed for the Atlantic Division of 
the Naval Facilities Engineering Command, Department of the Navy as CTO 0122 under U.S. 
Navy Contract N62470-95-D-6007. 
 
The objectives of the RI were to: 
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• 

• 

• 

• 

Determine whether the surface and subsurface soil at Site 39 were contaminated by stack 
emissions associated with the explosives drying and curing process. 

 
Based on the surface soil and subsurface soil data, determine the need to install 
groundwater monitoring wells at the site. 

 
Identify actual or potential human or environmental receptors and potential contaminant 
migration pathways, and determine human health and ecological risks. 

 
Determine whether additional investigation and characterization is needed and whether 
further action is required. 

 
In order to accomplish these objectives, surface and subsurface soils samples were collected and 
analyzed.  Based on the analytical results, it was determined that the chemicals present at Site 39 
posed minimal threat to the groundwater.  The surface soil and subsurface soil data were 
validated for use in the human health and ecological risk assessments. 
 
The extent of contamination from explosives is limited.  Of the three explosives detected in the 
soil samples, two explosives, perchlorate and 2-amino-4,6-dinitrotoluene, were found in only one 
sample and at low concentrations.  Nitrocellulose was found in seven surface soil samples and 
seven subsurface soil samples, with the maximum detection observed in the surface soil sample 
IS39SS16.  Except for the samples IS39SS16 and IS39SB04, the nitrocellulose detections were 
clustered around Building 498 and along the access road to Buildings 497 and 498. 
 
SVOCs are present at the site.  Most of the SVOC contamination is clustered around Buildings 
498 and 497.  Little vertical migration of the SVOCs has occurred, suggesting that the SVOCs 
are strongly sorbed to the soil and would be transported primarily by erosion. 
 
Although silver was the only inorganic documented to have been used at Site 39, 18 metals had 
more than one detection that exceeded facility-wide background 95% UCLs.  In addition, in the 
site-specific background sample, the concentrations of 12 inorganics exceeded the facility-wide 
95% UCL.  The lack of historical use of these metals at the site, the presence of these metals in 
the site-specific background sample, and the widespread distribution of the contamination 
suggest that some of the metals, such as antimony and selenium were carried to Site 39 by the 
wind from another source.  There is a facility upwind of Site 39 that has a documented history of 
fossil fuel combustion.  In addition, the sources of zinc and lead are likely the use of galvanized 
fencing (zinc only), degraded exterior building paint, and use of the access roads by vehicles.  
Under CERCLA, these activities represent anthropogenic background activities.  “The CERCLA  
program, generally, does not clean up to concentrations below natural or anthropogenic 
background levels” (USEPA, 2002). 
 
6.8.1.2  Human Health Risk Assessment 
 
The risk assessment was conducted to evaluate the potential human health risks associated with 
the concentrations of chemicals observed in the soils at Site 39.  Potential risks were calculated 
for a current/future industrial worker, current/future adult trespasser/visitor, current/future 
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adolescent trespasser/visitor, future on-site adult resident, future on-site child resident, and future 
construction worker. The baseline risk assessment was conducted to characterize the potential 
future human health risks at Site 39 if no additional remediation is implemented. 
None of the exposure pathways resulted in a cancer risk above the USEPA target value of 10-6 to 
10-4.  Only one potential receptor, the future RME child resident, had a non-cancer hazard greater 
than the USEPA benchmark of 1.0.  For this receptor, none of the target organs had a HI greater 
than the USEPA benchmark value of 1.0.  Therefore, current conditions are protective of human 
health.  The non-cancer hazard for the future CT child resident receptor was less than 1.0.   
 
6.8.1.3  Ecological Risk Assessment 
 
The results of the ERA indicate that zinc in the Site 39 soil may pose a risk to plants and soil 
invertebrates.  The presence of zinc is related to anthropogenic background activities, and not to 
the CERCLA release (the Site 39 stack emissions) under investigation. 
 
6.8.2 Recommendations 
 
Based on the results of the HHRA, the ecological risk assessment, and the evaluation of the 
nature and extent of contamination, no further action under CERCLA is recommended for Site 
39. 
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TABLES



Sample ID

Sample Date

Analyte Name Frequency

VOCs (µg/L)
No Detections

SVOCs (µg/L)
Hexachloroethane  1 / 6 10 10.00 UJ 10.00 UJ 10.00 UJ 10.00 UJ 10.00 UJ NA

Explosives (µg/L)
No Detections

Total Metals (µg/L)
Aluminum  4 / 6 166 J 95.2 J 83.6 U 83.6 U 36.8 B 56.5 B NA
Arsenic  1 / 6 4.5 U 5.6 J 5.5 U 5.5 U 4.5 U 4.5 U NA
Barium  1 / 6 0.3 U 0.3 U 0.8 U 0.8 U 0.3 U 0.38 L NA
Calcium  4 / 6 10.9 J 39.5 B 27.1 U 27.1 U 45.8 B 41.2 B NA
Iron  3 / 6 234 20.6 U 20.0 U 20.0 U 27.9 J 44.2 J NA
Lead  1 / 6 1.5 U 1.5 U 2.1 U 2.1 U 1.5 U 1.8 J NA
Magnesium  1 / 6 5.5 U 5.5 U 16.4 U 16.4 U 5.5 U 8.8 J NA
Manganese  3 / 6 0.88 J 0.3 U 0.3 U 0.3 U 0.35 J 0.66 J NA
Thallium  1 / 6 7.1 J 5.2 U 5.3 U 5.3 U 5.2 U 5.2 U NA
Vanadium  3 / 6 0.8 U 1.1 J 1.7 U 1.7 U 1.8 B 1.4 B NA
Zinc  3 / 6 9.8 J 1.2 U 1.2 U 1.2 U 15.4 J 17.3 J NA

All groundwater concentrations provided in micrograms per liter.
NA = Not Analyzed
Gray fill indicates analyte was detected 
J = Reported value is estimated
L = Reported value may be biased low
B = Analyte not detected above associated blank
U = Not detected, associated value is the quantitation limit
UJ = Not detected, quantitation limit may be inaccurate

IS39TB0331
3/31/2001

IS39EB0330
3/31/2001

IS39FB0330
3/31/20013/30/2001

IS39EB0301
3/26/2001

IS39EB0327
3/27/2001

IS39EB0328
3/28/2001

IS39EB0329

Table 6.1
Analytes Detected in Field Quality Control Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland



Table 6.2
Analytes Detected in Surface Soil Samples at Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Sample ID Frequency of 
Sample Date Detection *
Analyte Name

SVOCs (µg/kg)
Acenaphthene 3/20 370 U 350 U 220 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 76 J 59 J 390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 350 U 430 U
Acenaphthylene 1/20 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ 390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 46 J 430 U
Anthracene 6/20 370 U 350 U 260 J 58 J 380 UJ 360 UJ 370 UJ 52 J 230 J 160 J 390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 48 J 430 U
Benzaldehyde 1/20 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ 390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 410 UJ 370 UJ 400 UJ 48 J 350 UJ 430 UJ
Benzo(a)anthracene 8/20 370 U 350 U 960 180 J 71 J 360 UJ 370 UJ 220 J 1,200 J 680 J 390 UJ 400 UJ 420 UJ 150 J 430 UJ 400 UJ 370 UJ 400 UJ 410 U 130 J 430 U
Benzo(a)pyrene 8/20 370 UJ 350 U 850 130 J 74 J 360 UJ 370 UJ 240 J 1,300 J 740 J 390 UJ 400 UJ 420 UJ 150 J 430 UJ 400 UJ 370 UJ 400 UJ 410 U 88 J 430 U
Benzo(b)fluoranthene 8/20 370 UJ 350 U 980 160 J 93 J 360 UJ 370 UJ 270 J 1,700 J 830 J 390 UJ 400 UJ 420 UJ 300 J 430 UJ 400 UJ 370 UJ 400 UJ 410 U 160 J 430 U
Benzo(g,h,i)perylene 5/20 370 UJ 350 U 370 76 J 380 UJ 360 UJ 370 UJ 86 J 580 J 300 J 390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 350 U 430 U
Benzo(k)fluoranthene 8/20 370 UJ 350 U 690 140 J 88 J 360 UJ 370 UJ 260 J 1,500 J 810 J 390 UJ 400 UJ 420 UJ 240 J 430 UJ 400 UJ 370 UJ 400 UJ 410 U 140 J 430 U
Butylbenzylphthalate 18/20 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ 390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 720 J 400 UJ 370 UJ 400 UJ 48 J 350 U 430 U
Carbazole 2/20 370 U 350 U 230 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 160 J 120 J 390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 52 J 430 U
Chrysene 4/20 370 U 350 U 1,000 190 J 80 J 360 UJ 370 UJ 240 J 1,300 J 690 J 390 UJ 400 UJ 420 UJ 190 J 430 UJ 400 UJ 370 UJ 400 UJ 410 U 270 J 430 U
Di-n-butylphthalate 8/20 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 64 J 370 UJ 54 J 390 UJ 81 J 420 UJ 110 J 170 J 74 J 370 UJ 93 J 250 J 350 U 290 J
Di-n-octylphthalate 2/20 370 UJ 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ 390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 88 J 400 UJ 370 UJ 400 UJ 410 U 350 U 430 U
Dibenz(a,h)anthracene 2/20 370 UJ 350 U 43 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 61 J 390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 350 U 430 U
Dibenzofuran 7/20 370 U 350 U 96 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 43 J 390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 350 U 430 U
Diethylphthalate 8/20 370 U 42 J 370 U 66 J 380 UJ 360 UJ 370 UJ 400 UJ 57 J 390 UJ 52 J 400 UJ 420 UJ 100 J 78 J 400 UJ 370 UJ 400 UJ 190 J 350 U 430 U
Fluoranthene 1/20 370 U 350 U 1,500 380 J 130 J 360 UJ 40 J 370 J 1,400 J 1,000 J 39 J 400 UJ 420 UJ 240 J 51 J 61 J 370 UJ 400 UJ 410 U 670 430 U
Fluorene 12/20 370 U 350 U 160 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ 390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 350 U 430 U
Indeno(1,2,3-cd)pyrene 1/20 370 UJ 350 U 380 72 J 380 UJ 360 UJ 370 UJ 88 J 530 J 300 J 390 UJ 400 UJ 420 UJ 50 J 430 UJ 400 UJ 370 UJ 400 UJ 410 U 350 U 430 U
Naphthalene 6/20 370 U 350 U 77 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ 45 J 390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 350 U 430 U
Phenanthrene 2/20 370 U 350 U 1,200 220 J 57 J 360 UJ 370 UJ 210 J 980 J 680 J 390 UJ 400 UJ 420 UJ 110 J 430 UJ 400 UJ 370 UJ 400 UJ 410 U 390 430 U
Phenol 8/20 370 U 350 U 43 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ 390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 350 U 430 U
Pyrene 1/20 370 U 350 U 1,400 290 J 110 J 360 UJ 370 UJ 340 J 2,400 J 980 J 390 UJ 400 UJ 420 UJ 190 J 430 UJ 48 J 370 UJ 400 UJ 410 U 510 430 U
bis(2-Ethylhexyl)phthalate 9/20 390 140 J 530 64 J 54 J 45 J 94 J 78 J 130 J 130 J 390 UJ 71 J 420 UJ 150 J 110 J 40 J 50 J 44 J 91 J 230 J 47 J

Explosives (µg/kg)
Nitrocellulose 7/20 3,900 2,700 2,800 2,500 U 2,500 U 2,500 U 2,500 U 4,900 5,100 2,500 U 2,900 U 3,000 U 2,500 U 3,300 U 3,200 U 25,000 2,800 U 3,000 U 3,100 U 2,700 3,200 U
Perchlorate 1/20 5 U 5 U 5 U 6 5 U 5 U 5 U 6 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 6 U 5 U 6 U

Total Metals (mg/kg)
Aluminum 20/20 3,590 1,980 1,880 8,650 1,980 695 1,350 3,650 2,440 9,650 6,550 5,870 12,100 14,400 9,030 3,620 9,760 8,600 8,770 5,560 12,100
Antimony 2/20 1.7 U 1.5 U 1.6 U 1.9 U 1.7 U 1.6 U 1.7 U 1.7 U 1.6 U 1.4 U 1.4 U 1.4 U 1.5 U 1.5 U 1.5 U 1.4 U 1.3 U 1.5 U 1.3 J 0.96 J 1.5 J
Arsenic 17/20 3.2 1.9 J 1.7 J 12.5 1 U 0.98 U 1 U 1.7 J 2.9 7.2 4.1 5.3 10.5 11.3 12.5 8.5 8.6 7.6 6.6 4.7 4.7
Barium 20/20 13.6 J 9.6 J 9.1 J 28.9 J 12.6 J 4.8 J 9.6 J 35.7 J 11.7 J 42.2 J 24.7 J 42.8 J 40.9 J 41.8 J 38.1 J 18.7 J 36.4 J 72.9 27.4 J 16.1 J 37.7 J
Beryllium 16/20 0.16 J 0.09 J 0.13 J 0.37 J 0.13 J 0.04 J 0.07 J 0.43 J 0.17 J 0.51 J 0.35 U 0.77 J 0.48 J 0.54 J 0.38 U 0.35 U 0.51 J 0.53 J 0.45 J 0.31 B 0.43 J
Cadmium 6/20 0.47 J 0.1 U 0.23 J 0.13 U 0.11 U 0.11 U 0.11 U 2.9 0.67 J 0.26 U 0.26 U 0.26 U 0.28 U 0.31 J 0.28 U 0.26 U 0.25 U 1.8 0.48 B 0.29 B 0.26 B
Calcium 20/20 2,630 555 J 470 J 217 J 524 J 462 J 1,480 2,510 15,700 1,510 697 J 808 J 711 J 5,440 2,220 814 J 906 J 8,280 1,200 J 316 J 404 J
Chromium 20/20 10.5 3.6 4.7 14.1 5.9 1.7 J 5 43.9 16.1 15 10.4 11.6 18.7 75.6 43.8 27.8 17.9 18.9 14.8 J 10.9 J 30.1 J
Cobalt 20/20 14.9 2.9 J 3.4 J 5.9 J 3.3 J 0.58 J 2.1 J 14.3 10.5 J 3.8 J 3.1 J 9.7 J 3.2 J 12.1 J 8.1 J 7.7 J 2.7 J 3.8 J 3.7 J 3.3 J 5.5 J
Copper 19/20 6.2 0.25 U 39.4 10.6 15.3 1.5 J 3.2 J 57.9 16.1 17.5 11.1 14.4 18.3 34.9 22.4 15.6 10.4 33.2 15.6 J 12.6 J 6.5 J
Iron 20/20 7,880 4,010 5,120 16,300 6,970 1,560 3,160 14,100 11,400 21,000 14,700 17,400 27,800 23,500 17,100 10,400 24,000 21,400 23,400 J 17,900 J 16,800 J
Lead 20/20 67.6 9.4 67.7 25.2 58.4 3.5 6.4 552 182 37.6 47.5 20.9 36.3 137 44.1 14.9 15.2 99.3 18.2 24 10.6
Magnesium 20/20 1,330 239 J 224 J 479 J 569 J 111 J 561 J 2,640 3,930 923 J 698 J 1,030 J 653 J 10,600 6,940 7,560 740 J 1,150 J 747 J 357 J 1,910
Manganese 20/20 151 61.2 64.9 161 67 33.9 66.1 286 178 92.7 58.2 138 66.4 233 128 98.9 51.6 151 136 J 109 J 79.9 J
Mercury 2/20 0.11 U 0.11 U 0.11 U 0.13 K 0.11 U 0.1 U 0.11 U 0.12 U 0.11 U 0.12 R 0.12 R 0.12 R 0.16 L 0.13 R 0.13 R 0.11 R 0.11 R 0.12 R 0.11 U 0.1 U 0.13 U
Nickel 20/20 12.5 3.5 J 2.7 J 4.5 J 16 1.5 J 10.6 36.4 96.4 8 J 7 J 11.3 4.9 J 105 91.8 107 8.3 J 6.2 J 6.1 J 4.8 J 24.5
Potassium 20/20 295 J 264 J 311 J 420 J 153 J 120 J 200 J 171 J 261 J 1,050 J 692 J 672 J 1,000 J 1,140 J 568 J 516 J 495 J 579 J 647 J 470 J 505 J
Selenium 2/20 1.1 U 0.98 U 1 U 1.2 U 1.8 1 U 1.1 U 1.1 U 1 U 0.77 U 0.77 U 0.78 U 0.83 U 0.85 U 0.85 U 0.78 U 0.81 B 0.8 U 1.7 0.68 U 1.9
Silver 17/20 0.88 J 0.33 U 0.39 J 0.45 J 0.48 J 0.35 U 0.49 J 7.9 5.7 1.7 J 0.69 J 0.91 J 2.9 1.3 J 1.1 J 1.5 J 0.65 J 1.3 J 1.9 J 1.3 B 1.2 B
Sodium 8/20 65 U 59.1 U 62.9 U 73.4 U 70.6 J 95.2 J 80.7 J 113 J 276 J 72.9 U 72.2 U 73.1 U 78 U 314 J 113 J 73.4 U 69.8 U 244 J 76.1 B 89.4 B 94.2 B
Thallium 6/20 1.2 U 1.1 U 1.1 U 1.3 U 1.2 U 1.1 U 1.2 U 1.2 U 1.1 U 1.4 J 1.3 J 1.2 U 2 J 1.7 J 1.4 U 1.3 U 2.1 J 2.1 J 0.96 U 0.83 U 0.98 U
Vanadium 20/20 19.5 7.4 J 9.1 J 33.2 11.4 J 3.6 J 6.6 J 34.2 14.6 29.2 21.6 21.7 38.1 36.9 28.7 15.8 33.8 33.9 32.7 23 33.8
Zinc 20/20 226 19 45.4 23.6 J 52.5 J 9.2 J 68.1 J 486 J 1,070 J 75.8 51.5 49.7 57.8 130 93.7 75.2 40.7 1,450 34.5 33 27.4

Metals concentrations provided in milligrams per kilogram.  Organics concentrations provided in micrograms per kilogram.
* Does not include site-specific background sample IS39SS210001
Gray fill indicates analyte was detected
J = Reported value is estimated
K = Reported value may be biased high
L = Reported value may be biased low
B = Analyte not detected above associated blank
R = Unreliable result
U = Not detected, associated value is the quantitation limit
UJ = Not detected, quantitation limit may be inaccurate

IS39SS200001 IS39SS210001
03/30/01 03/30/01

IS39SS010001 IS39SS020001 IS39SS030001 IS39SS040001 IS39SS120001IS39SS050001 IS39SS060001 IS39SS070001 IS39SS080001
03/26/01 03/26/01 03/26/01

IS39SS180001IS39SS130001 IS39SS140001IS39SS090001 IS39SS100001 IS39SS110001
03/27/01 03/27/01 03/27/01 03/27/01 03/28/01 03/28/01 03/28/0103/27/01 03/27/01 03/28/01 03/28/01 03/28/01 03/29/01 03/29/01

IS39SS190001
03/30/0103/29/01

IS39SS150001 IS39SS160001 IS39SS170001



Analyte

Frequency
of

Detection

Maximum 
Concentration 

(mg/kg)

Site-Specific 
Background 

Concentration 
(mg/kg)

Facility-Wide 
Background 

95% UCL 
(mg/kg)

Number that
Exceed 95% 

UCL

Ratio of 
Maximum

Concentration/
95% UCL

Site-Specific
Background

Exceed
95% UCL?

SSL with
DAF = 20
(mg/kg)

Aluminum 20/20 14,400 12,100 9,000 5 1.6 yes NA
Antimony 2/20 1.4 1.5 ND 2 NA yes 13.2
Arsenic 17/20 12.5 4.7 5.2 10 2.4 no 0.0261
Barium 20/20 72.9 37.7 47.6 1 1.53 no 2,110
Beryllium 16/20 0.77 0.43 1.1 0 0.7 no 1,150
Cadmium 6/20 2.9 ND 2.5 1 1.2 no 54.9
Calcium 20/20 15,700 404 573 14 27.4 no NA
Chromium 20/20 75.6 30.1 15.9 8 4.75 yes 42.0
Cobalt 20/20 14.9 5.5 7.5 7 1.99 no NA
Copper 19/20 57.9 6.5 8 16 7.24 no 10,500
Iron 20/20 27,800 16,800 16,000 10 1.74 yes NA
Lead 20/20 552 10.6 21.7 13 25.44 no NA
Magnesium 20/20 10,600 1,910 722 11 14.7 yes NA
Manganese 20/20 286 79.9 388 0 0.74 no 952
Mercury 2/20 0.16 ND 0.06 2 2.67 no NA
Nickel 20/20 107 24.5 6.6 12 16.21 yes NA
Potassium 20/20 1,140 505 597 6 1.91 no NA
Selenium 4/20 1.8 1.9 0.62 4 2.9 yes 19.0
Silver 17/20 7.9 ND 0.84 11 9.4 no 31.0
Sodium 8/20 314 94.2 120 3 2.62 no NA
Thallium 6/20 2.1 ND 2.3 0 0.91 no 3.64
Vanadium 20/20 38.1 33.8 26.7 9 1.43 yes 5,110
Zinc 20/20 1450 27.4 23.6 17 61.4 yes 13,600

ND = Not Detected
NA = Not Applicable

Table 6.3
Inorganic Statistics, Surface Soil, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland



Table 6.4
Analytes Detected in Subsurface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Sample ID Frequency
Sample Date of Detection*
Soil Type Claylike
Chemical Name

SVOCs (µg/kg)
Butylbenzylphthalate 1/20 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 52 J 440 U 400 U
Di-n-butylphthalate 8/20 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 82 J 370 UJ 120 J 410 UJ 67 J 45 J 90 J 50 J 410 UJ 180 J 160 J 400 U
Diethylphthalate 6/20 95 J 360 U 400 U 43 J 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ 84 J 410 UJ 100 J 380 UJ 410 UJ 410 UJ 410 UJ 230 J 49 J 400 U
Fluoranthene 1/20 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 85 J 400 U
Phenanthrene 1/20 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 75 J 400 U
Pyrene 1/20 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 61 J 400 U
bis(2-Ethylhexyl)phthalate 19/20 72 J 48 J 58 J 56 J 59 J 45 J 54 J 370 UJ 160 J 44 J 46 J 140 J 56 J 59 J 54 J 45 J 47 J 42 J 110 J 47 J 400 U

Explosives (µg/kg)
2-AMINO-4,6-DNT 1/20 540 U 540 U 600 U 6.2 U 5.6 U 540 U 550 U 550 U 590 U 580 U 560 U 630 U 600 U 610 U 560 U 605 U 605 U 598 U 485 J 658 U 595 U
Nitrocellulose 7/20 2,500 U 2,700 3,000 3,100 2,800 2,700 2,800 2,500 U 2,900 3,000 U 2,800 U 3,100 U 3,000 U 3,100 U 2,800 U 3,100 U 3,100 U 3,100 U 2,900 U 3,300 U 3,000 U

Total Metals (mg/kg)
Aluminum 20/20 2,270 1,650 4,130 19,300 2,300 1,340 2,910 5,490 3,830 8,910 3,540 12,000 9,510 9,030 6,460 7,570 10,100 10,500 2,490 1,780 19,300
Antimony 2/20 1.6 U 1.6 U 1.8 U 1.8 U 1.6 U 1.6 U 1.6 U 1.6 U 1.7 U 1.4 U 1.3 U 1.5 U 1.4 U 1.4 U 1.4 U 1.5 U 1.5 U 1.5 U 0.78 J 1.4 J 1.6 J
Arsenic 16/20 0.96 U 0.95 U 1.3 J 7.5 0.99 U 1.3 J 0.98 U 4.2 2.3 J 5.1 2.9 7.7 7.2 6.4 5.6 7.8 7.4 5.7 2.3 3.4 7.9
Barium 20/20 9.7 J 7.6 J 15.4 J 41.6 J 10.1 J 4 J 12.5 J 16.5 J 14.2 J 31 J 15.1 J 45.4 J 43.9 J 43.5 J 29.7 J 29.1 J 37.4 J 33 J 31.1 J 8.3 J 42.4 J
Beryllium 18/20 0.13 J 0.08 J 0.22 J 0.41 J 0.14 J 0.04 J 0.16 J 0.28 J 0.17 J 0.37 J 0.33 U 0.63 J 0.75 J 0.95 J 0.58 J 0.47 J 0.44 J 0.48 J 0.3 B 0.56 J 0.45 J
Calcium 20/20 537 J 202 J 809 J 116 J 447 J 252 J 325 J 372 J 353 J 442 J 219 J 1,460 208 J 274 J 208 J 774 J 1,330 374 J 182 J 187 J 211 J
Chromium 20/20 6.1 3.2 5.5 24.2 5 3.9 4.3 8.6 4.6 12.1 9 17.2 13 12.4 8.9 10.1 19.8 20.7 6.8 J 12 J 31.1 J
Cobalt 20/20 23.9 2.3 J 8.2 J 3.6 J 2.2 J 1.6 J 3.5 J 3.6 J 1.4 J 2.7 J 1.9 J 6.4 J 5.9 J 7.8 J 4.9 J 2.9 J 4.6 J 2.2 J 2.3 J 5.5 J 4.1 J
Copper 19/20 0.27 J 0.25 U 0.77 J 15.9 3.8 J 1.5 J 3.5 J 9.1 3.7 J 10.5 5.2 J 17.1 18 17.7 12.8 23 12 9 3.8 J 5.3 J 10.9 J
Iron 20/20 4,300 2,820 7,200 32,700 5,440 3,030 5,750 12,600 7,110 16,900 10,700 28,000 27,100 23,200 17,300 11,900 26,200 37,100 6,070 J 13,400 J 29,300 J
Lead 20/20 6.1 2.3 4.8 18 4.9 2 2.6 27.7 6.2 13.3 14.7 32.8 12.7 8.8 5.6 11.2 18.3 10.9 10.5 4.5 9.5
Magnesium 20/20 174 J 104 J 368 J 858 J 197 J 1,730 219 J 343 J 360 J 548 J 209 J 904 J 784 J 1,140 J 700 J 674 J 10,400 297 J 171 J 189 J 1,400
Manganese 20/20 115 15.7 57.2 62.2 31.4 15.8 34.2 63.3 66.1 57 33.2 135.0 137 191 122 50.9 61.7 39.6 71.1 J 113 J 27.9 J
Mercury 1/20 0.11 U 0.11 U 0.11 U 0.12 U 0.11 U 0.1 U 0.11 U 0.1 U 0.12 U 0.22 L 0.11 R 0.12 R 0.12 R 0.12 R 0.11 R 0.12 R 0.12 R 0.12 R 0.12 U 0.13 U 0.12 U
Nickel 19/20 3.4 J 1.6 J 3.8 J 4.6 J 2.9 J 37 3.1 J 6 J 3.4 J 5.2 J 3.3 J 8.7 J 8.4 J 12.2 8.2 J 6.5 J 74.7 0.56 U 2.7 J 5.1 J 10.6
Potassium 20/20 191 J 185 J 475 J 889 J 212 J 89.6 J 281 J 282 J 307 J 845 J 307 J 1,110 J 726 J 802 J 578 J 697 J 594 J 434 J 203 J 142 J 1,030 J
Selenium 4/20 1 U 1 U 1.1 U 1.2 U 1.1 U 1 U 1 U 1 U 1.1 U 0.77 U 0.73 U 1.1 J 0.79 U 1.5 0.89 J 0.81 U 0.81 U 0.8 U 1.1 J 0.83 U 2.6
Silver 10/20 0.34 U 0.34 U 0.38 U 0.39 U 0.35 U 0.35 U 0.35 U 0.56 J 0.37 U 0.66 J 0.61 J 1.9 J 0.98 J 0.98 J 0.53 J 1.3 J 1.5 J 1.3 J 0.85 B 0.96 B 1.6 B
Sodium 6/20 61.8 U 61.3 U 67.9 U 91.9 J 72.8 J 62.4 U 73.1 J 80.7 J 67 U 72.9 U 85.4 J 77.3 U 74.8 U 239 J 70.5 U 76.1 U 76.6 U 75.6 U 123 B 131 B 107 B
Thallium 2/20 1.1 U 1.1 U 1.2 U 1.3 U 1.1 U 1.1 U 1.1 U 1.1 U 1.2 U 1.2 U 1.2 U 1.8 J 1.3 U 1.3 U 1.2 U 1.3 U 1.3 U 1.6 J 0.89 U 1 U 1.1 J
Vanadium 20/20 9 J 6 J 13.1 53.9 11.6 5.7 J 11.1 16.8 9.9 J 22.4 12.2 33.4 29.9 26.6 18.6 19.4 31.3 38.5 9.2 J 12.9 J 49.1
Zinc 20/20 26.9 8.1 34.7 33.6 J 10.1 J 2.8 J 10 J 78.8 J 14.8 J 28.8 17.7 61.1 38.6 51.4 31.9 69.0 38.8 27.4 11.4 20.4 33.2

Metals concentrations provided in milligrams per kilogram.  Organics concentrations provided in micrograms per kilogram.
* Does not include site-specific background sample IS39SS210001
Gray fill indicates analyte was detected
J = Reported value is estimated
K = Reported value may be biased high
L = Reported value may be biased low
B = Analyte not detected above associated blank
R = Unreliable result
U = Not detected, associated value is the quantitation limit
UJ = Not detected, quantitation limit may be inaccurate

03/30/0103/29/01 03/29/0103/28/01 03/29/0103/27/01 03/27/01 03/28/01 03/28/0103/27/01 03/28/01 03/28/0103/26/01 03/26/01 03/26/01 03/27/01
IS39SB120203 IS39SB130203 IS39SB140203

03/28/01
IS39SB090203 IS39SB100203 IS39SB110203

03/27/01
IS39SB180203 IS39SB190203IS39SB150203 IS39SB160203 IS39SB170203 IS39SB200203 IS39SB210203IS39SB010203 IS39SB020203 IS39SB030203 IS39SB040203 IS39SB050203 IS39SB060203 IS39SB070203 IS39SB080203

03/30/01 03/30/01
Non-claylike Non-claylike Non-claylike Non-claylike Non-claylike Non-claylike Non-claylike

03/27/01
Non-claylike Non-claylike Non-claylike Non-claylike Non-claylike Non-claylikeClaylikeClaylike Claylike Non-claylike Non-claylike Non-claylike Non-claylike



Analyte

Frequency
of

Detection

Maximum 
Concentration, 

Non-claylike 
Soil (mg/kg)

Facility-Wide 
Background 

95% UCL, Non-
Claylike Soil 

(mg/kg)

Maximum 
Concentration, 

Claylike Soil 
(mg/kg)

Facility-Wide 
Background 

95% UCL, 
Claylike Soil 

(mg/kg)

Site-Specific 
Background 

Concentration 
(Non-Claylike 
Soil, mg/kg)

Number that
Exceed Facility-

Wide 
Background 

Concentration

Range of Ratio 
of Maximum

Concentration/
95% UCL

Site-Specific
Background

Exceed
95% UCL?

SSL with
DAF = 20
(mg/kg)

Aluminum 20/20 10,100 11,400 19,300 20,400 19,300 0 0.89 - 0.95 yes NA
Antimony 2/20 1.4 ND ND 1.8 1.6 2 NA yes 13.2
Arsenic 16/20 7.8 7.9 7.7 9.8 7.9 0 0.79 - 0.99 no 0.0261
Barium 20/20 43.9 36.6 45.4 68 42.4 2 0.67 - 1.2 yes 2,110
Beryllium 18/20 0.75 0.51 0.63 0.96 0.45 3 0.66 - 1.5 no 1,150
Calcium 20/20 1330 353 1460 479 211 8 3.0 - 3.8 no NA
Chromium 20/20 19.8 23.7 24.2 33.9 31.1 0 0.71 - 0.84 yes 42.0
Cobalt 20/20 23.9 4.9 7.8 133 4.1 4 0.059 - 4.9 no NA
Copper 19/20 23 13.8 17.7 17.9 10.9 2 0.99 - 1.7 no 10,500
Iron 20/20 27,100 18,800 37,100 45,400 29,300 2 0.82 - 1.4 yes NA
Lead 20/20 27.7 13.5 32.8 17.4 9.5 5 1.9 - 2.1 no NA
Magnesium 20/20 10400 1,070 1,140 1,220 1,400 2 0.93 - 9.7 yes NA
Manganese 20/20 137 78.7 191 1,150 27.9 4 0.17 - 1.7 no 952
Mercury 1/20 0.22 0.048 0.13 0.18 ND 1 0.72 - 4.6 no NA
Nickel 19/20 74.7 6.9 12.2 18.2 10.6 4 0.67 - 11 yes NA
Potassium 20/20 845 1140 1110 1,050 1,030 1 0.74 - 1.1 no NA
Selenium 4/20 1.1 1.1 1.5 2.6 2.6 0 0.58 - 1.0 yes 19.0
Silver 10/20 1.5 1.1 1.9 ND 1.6 2 0.86 - 1.4 no 31.0
Sodium 6/20 131 128 239 ND 107 1 1.0 - 1.9 no NA
Thallium 2/20 ND 1.1 1.8 5.5 1.1 0 0.33 no 3.64
Vanadium 20/20 31.3 38.8 53.9 72.7 49.1 0 0.74 - 0.81 yes 5,110
Zinc 20/20 78.8 22.2 61.1 70.4 33.2 8 0.87 - 3.5 yes 13,600

ND = Not Detected
NA = Not Available or Not Applicable

Table 6.5
Inorganic Statistics, Subsurface Soil, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland



Table 6.6 
Conceptual Model for Site 39 

RI Report for Sites 6, 39 and 45 
NDW, Indian Head, Maryland 

 
 

Medium Process 

Surface Soil • Transport of organic and inorganic contaminants via erosion and 
deposition as sediment.  Once deposited as sediment, desorption of 
organic contaminants and desorption/dissolution of inorganic 
contaminants into the surrounding surface water or re-suspension of the 
eroded particles.   Contaminants transported to the stormwater runoff 
ditches in the northwest corner of the site may be moved down the ditches 
and off the site in a northeasterly direction.  The extent of offsite migration 
in this direction is likely minimal.  Contaminants transported to 
Mattawoman Creek may be transported downstream.   

• Leaching of organic and inorganic contaminants to the subsurface soil via 
the infiltration of precipitation. 

• Biodegradation of organic compounds. 

Subsurface 
Soil 

• No significant processes. 

 

Groundwater • No significant processes. 

 

 
 



Table 6.7
Summary of Analyses Performed in Support of the HHRA, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Date of
Medium Sampling Sample Parameters

Soil
Subsurface Soil 03/26/01 IS39SB010203 SVOCS, EXPLOSIVES, METALS
   (2-3 feet) 03/26/01 IS39SB020203 SVOCS, EXPLOSIVES, METALS

03/26/01 IS39SB030203 SVOCS, EXPLOSIVES, METALS
03/27/01 IS39SB040203 SVOCS, EXPLOSIVES, METALS
03/27/01 IS39SB050203 SVOCS, EXPLOSIVES, METALS
03/27/01 IS39SB060203 SVOCS, EXPLOSIVES, METALS
03/27/01 IS39SB070203 SVOCS, EXPLOSIVES, METALS
03/27/01 IS39SB080203 SVOCS, EXPLOSIVES, METALS
03/27/01 IS39SB090203 SVOCS, EXPLOSIVES, METALS
03/28/01 IS39SB100203 SVOCS, EXPLOSIVES, METALS
03/28/01 IS39SB110203 SVOCS, EXPLOSIVES, METALS
03/28/01 IS39SB120203 SVOCS, EXPLOSIVES, METALS
03/28/01 IS39SB120203P* SVOCS, EXPLOSIVES, METALS
03/28/01 IS39SB130203 SVOCS, EXPLOSIVES, METALS
03/28/01 IS39SB140203 SVOCS, EXPLOSIVES, METALS
03/28/01 IS39SB150203 SVOCS, EXPLOSIVES, METALS
03/29/01 IS39SB160203 SVOCS, EXPLOSIVES, METALS
03/29/01 IS39SB160203P* SVOCS, EXPLOSIVES, METALS
03/29/01 IS39SB170203 SVOCS, EXPLOSIVES, METALS
03/29/01 IS39SB180203 SVOCS, EXPLOSIVES, METALS
03/30/01 IS39SB190203 SVOCS, EXPLOSIVES, METALS
03/30/01 IS39SB190203P* SVOCS, EXPLOSIVES, METALS
03/30/01 IS39SB200203 SVOCS, EXPLOSIVES, METALS

Surface Soil 03/26/01 IS39SS010001 SVOCS, EXPLOSIVES, METALS
   (0 to 6 inches) 03/26/01 IS39SS020001 SVOCS, EXPLOSIVES, METALS

03/26/01 IS39SS030001 SVOCS, EXPLOSIVES, METALS
03/27/01 IS39SS040001 SVOCS, EXPLOSIVES, METALS
03/27/01 IS39SS050001 SVOCS, EXPLOSIVES, METALS
03/27/01 IS39SS060001 SVOCS, EXPLOSIVES, METALS
03/27/01 IS39SS070001 SVOCS, EXPLOSIVES, METALS
03/27/01 IS39SS080001 SVOCS, EXPLOSIVES, METALS
03/27/01 IS39SS090001 SVOCS, EXPLOSIVES, METALS
03/28/01 IS39SS100001 SVOCS, EXPLOSIVES, METALS
03/28/01 IS39SS110001 SVOCS, EXPLOSIVES, METALS
03/28/01 IS39SS120001 SVOCS, EXPLOSIVES, METALS
03/28/01 IS39SS130001 SVOCS, EXPLOSIVES, METALS
03/28/01 IS39SS140001 SVOCS, EXPLOSIVES, METALS
03/28/01 IS39SS140001P* SVOCS, EXPLOSIVES, METALS
03/28/01 IS39SS150001 SVOCS, EXPLOSIVES, METALS
03/29/01 IS39SS160001 SVOCS, EXPLOSIVES, METALS
03/29/01 IS39SS170001 SVOCS, EXPLOSIVES, METALS
03/29/01 IS39SS180001 SVOCS, EXPLOSIVES, METALS
03/29/01 IS39SS180001P* SVOCS, EXPLOSIVES, METALS
03/30/01 IS39SS190001 SVOCS, EXPLOSIVES, METALS
03/30/01 IS39SS200001 SVOCS, EXPLOSIVES, METALS

* denotes a field duplicate sample



Table 6.8
Exposure Pathways for Human Receptors, Site 39

RI Report for Sites 6, 39 and 45

NDW, Indian Head, Maryland

Media Exposure Future
Route Industrial Construction Industrial Resident

Worker Adult Adolescents Worker Worker Adult Adolescents Adult Child
Surface Soil

Ingestion X X X
Dermal X X X
Inhalation X X X

Combined Surface and 
Subsurface Soil

Ingestion X X X X X X
Dermal X X X X X X
Inhalation X X X X X X

X  Quantitative evaluation (if COPCs selected for pathway).

Trespasser/ Visitor Trespasser/ Visitor
Current



Table 6.9

Summary of Chemicals of Potential Concern for the HHRA, Site 39

RI Report for Sites 6, 39 and 45

NDW, Indian Head, Maryland

Soil
Surface Soil Surface and Subsurface

Benzo(a)anthracene Benzo(a)anthracene
Benzo(a)pyrene Benzo(a)pyrene
Benzo(b)fluoranthene Benzo(b)fluoranthene
Perchlorate 2-AMINO-4,6-DNT
Aluminum Perchlorate
Arsenic Aluminum
Chromium Arsenic
Iron Chromium
Lead Iron
Manganese Lead
Thallium Manganese

Thallium



Table 6.10
Summary of Media-Specific Risks and Hazards for RME Receptors, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Media: Surface Soil
Current Adolescent Trespasser/Visitor Current Adult Trespasser/Visitor 

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Benzo(a)anthracene -- N/A N/A 0.0E+00 -- 1.0E-08 N/A 1.0E-08 -- N/A N/A 0.0E+00 -- 2.0E-08 N/A 2.0E-08
Benzo(a)pyrene -- N/A N/A 0.0E+00 -- 1.0E-07 N/A 1.0E-07 -- N/A N/A 0.0E+00 -- 2.0E-07 N/A 2.0E-07
Benzo(b)fluoranthene -- N/A N/A 0.0E+00 -- 1.2E-08 N/A 1.2E-08 -- N/A N/A 0.0E+00 -- 2.3E-08 N/A 2.3E-08
Perchlorate -- 9.0E-07 2.3E-07 1.1E-06 -- N/A N/A 0.0E+00 -- 6.6E-07 2.4E-07 9.0E-07 -- N/A N/A 0.0E+00
Aluminum -- 2.1E-03 3.9E-04 2.5E-03 -- N/A N/A 0.0E+00 -- 1.5E-03 4.1E-04 1.9E-03 -- N/A N/A 0.0E+00
Arsenic -- 6.7E-03 1.1E-03 7.8E-03 -- 3.9E-07 6.7E-08 4.5E-07 -- 4.9E-03 1.2E-03 6.1E-03 -- 7.5E-07 1.9E-07 9.4E-07
Chromium -- 3.0E-03 1.5E-02 1.8E-02 -- N/A N/A 0.0E+00 -- 2.2E-03 1.6E-02 1.8E-02 -- N/A N/A 0.0E+00
Iron -- 1.6E-02 4.1E-03 2.0E-02 -- N/A N/A 0.0E+00 -- 1.2E-02 4.3E-03 1.6E-02 -- N/A N/A 0.0E+00
Lead -- N/A N/A 0.0E+00 -- N/A N/A 0.0E+00 -- N/A N/A 0.0E+00 -- N/A N/A 0.0E+00
Manganese -- 2.1E-03 3.1E-04 2.4E-03 -- N/A N/A 0.0E+00 -- 1.6E-03 3.2E-04 1.9E-03 -- N/A N/A 0.0E+00
Thallium -- 4.8E-03 2.4E-04 5.0E-03 -- N/A N/A 0.0E+00 -- 3.5E-03 2.5E-04 3.7E-03 -- N/A N/A 0.0E+00
Totals 0.0E+00 3.5E-02 2.1E-02 5.6E-02 0.0E+00 5.1E-07 6.7E-08 5.8E-07 0.0E+00 2.6E-02 2.2E-02 4.8E-02 0.0E+00 1.0E-06 1.9E-07 1.2E-06

Media: Surface Soil
Current Industrial Worker

HQ CR

Chemical Inh Ing Der Total Inh Ing Der Total

Benzo(a)anthracene -- N/A N/A 0.0E+00 -- 1.0E-07 N/A 1.0E-07

Benzo(a)pyrene -- N/A N/A 0.0E+00 -- 1.0E-06 N/A 1.0E-06

Benzo(b)fluoranthene -- N/A N/A 0.0E+00 -- 1.1E-07 N/A 1.1E-07

Perchlorate -- 3.2E-06 2.7E-06 5.8E-06 -- N/A N/A 0.0E+00

Aluminum -- 7.4E-03 4.6E-03 1.2E-02 -- N/A N/A 0.0E+00

Arsenic -- 2.3E-02 1.3E-02 3.7E-02 -- 3.8E-06 2.2E-06 6.0E-06

Chromium -- 1.1E-02 1.8E-01 1.9E-01 -- N/A N/A 0.0E+00

Iron -- 5.7E-02 4.8E-02 1.1E-01 -- N/A N/A 0.0E+00

Lead -- N/A N/A 0.0E+00 -- N/A N/A 0.0E+00

Manganese -- 7.5E-03 3.6E-03 1.1E-02 -- N/A N/A 0.0E+00

Thallium -- 1.7E-02 2.8E-03 2.0E-02 -- N/A N/A 0.0E+00

Totals 0.0E+00 1.2E-01 2.5E-01 3.7E-01 0.0E+00 5.0E-06 2.2E-06 7.2E-06

Media: Soil*
Future Adult Resident Future Child Resident

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Benzo(a)anthracene -- N/A N/A 0.0E+00 -- -- -- -- -- N/A N/A 0.0E+00 -- -- -- --
Benzo(a)pyrene -- N/A N/A 0.0E+00 -- -- -- -- -- N/A N/A 0.0E+00 -- -- -- --
Benzo(b)fluoranthene -- N/A N/A 0.0E+00 -- -- -- -- -- N/A N/A 0.0E+00 -- -- -- --
2-AMINO-4,6-DNT -- 6.6E-03 1.1E-02 1.7E-02 -- -- -- -- -- 6.1E-02 1.4E-02 7.6E-02 -- -- -- --
Perchlorate -- 4.1E-06 2.7E-06 6.9E-06 -- -- -- -- -- 3.9E-05 3.6E-06 4.2E-05 -- -- -- --
Aluminum -- 1.2E-02 5.6E-03 1.7E-02 -- -- -- -- -- 1.1E-01 7.4E-03 1.1E-01 -- -- -- --
Arsenic -- 2.6E-02 1.1E-02 3.8E-02 -- -- -- -- -- 2.5E-01 1.5E-02 2.6E-01 -- -- -- --
Chromium -- 8.6E-03 1.1E-01 1.2E-01 -- -- -- -- -- 8.0E-02 1.5E-01 2.3E-01 -- -- -- --
Iron -- 7.9E-02 5.2E-02 1.3E-01 -- -- -- -- -- 2.4E-01 2.3E-02 2.7E-01 -- -- -- --
Lead -- N/A N/A 0.0E+00 -- -- -- -- -- N/A N/A 0.0E+00 -- -- -- --
Manganese -- 8.3E-03 3.1E-03 1.1E-02 -- -- -- -- -- 7.7E-02 4.1E-03 8.1E-02 -- -- -- --
Thallium -- 1.8E-02 2.4E-03 2.0E-02 -- -- -- -- -- 1.7E-01 3.1E-03 1.7E-01 -- -- -- --
Totals 0.0E+00 1.6E-01 2.0E-01 3.6E-01 -- -- -- -- 0.0E+00 9.8E-01 2.2E-01 1.2E+00 -- -- -- --
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Table 6.10
Summary of Media-Specific Risks and Hazards for RME Receptors, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Media: Soil*
Future Lifetime Resident

HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total
Benzo(a)anthracene -- -- -- -- -- 3.1E-07 N/A 3.1E-07
Benzo(a)pyrene -- -- -- -- -- 3.1E-06 N/A 3.1E-06
Benzo(b)fluoranthene -- -- -- -- -- 3.3E-07 N/A 3.3E-07
2-AMINO-4,6-DNT -- -- -- -- -- N/A N/A 0.0E+00
Perchlorate -- -- -- -- -- N/A N/A 0.0E+00
Aluminum -- -- -- -- -- N/A N/A 0.0E+00
Arsenic -- -- -- -- -- 1.4E-05 1.3E-05 2.6E-05
Chromium -- -- -- -- -- N/A N/A 0.0E+00
Iron -- -- -- -- -- N/A N/A 0.0E+00
Lead -- -- -- -- -- N/A N/A 0.0E+00
Manganese -- -- -- -- -- N/A N/A 0.0E+00
Thallium -- -- -- -- -- N/A N/A 0.0E+00
Totals -- -- -- -- 0.0E+00 1.7E-05 1.3E-05 3.0E-05

Media: Soil*
Future Construction Worker Future Industrial Worker

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Benzo(a)anthracene -- N/A N/A 0.0E+00 -- 1.3E-08 N/A 1.3E-08 -- N/A N/A 0.0E+00 -- 6.9E-08 N/A 6.9E-08
Benzo(a)pyrene -- N/A N/A 0.0E+00 -- 1.3E-07 N/A 1.3E-07 -- N/A N/A 0.0E+00 -- 6.9E-07 N/A 6.9E-07
Benzo(b)fluoranthene -- N/A N/A 0.0E+00 -- 1.4E-08 N/A 1.4E-08 -- N/A N/A 0.0E+00 -- 7.4E-08 N/A 7.4E-08
2-AMINO-4,6-DNT -- 2.3E-02 7.5E-03 3.0E-02 -- N/A N/A 0.0E+00 -- 4.7E-03 1.0E-02 1.5E-02 -- N/A N/A 0.0E+00
Perchlorate -- 1.4E-05 1.9E-06 1.6E-05 -- N/A N/A 0.0E+00 -- 3.0E-06 2.7E-04 2.7E-04 -- N/A N/A 0.0E+00
Aluminum -- 3.9E-02 3.9E-03 4.3E-02 -- N/A N/A 0.0E+00 -- 8.2E-03 5.2E-03 1.3E-02 -- N/A N/A 0.0E+00
Arsenic -- 9.0E-02 7.9E-03 9.8E-02 -- 5.8E-07 5.2E-08 6.3E-07 -- 1.9E-02 1.1E-02 2.9E-02 -- 3.0E-06 1.7E-06 4.8E-06
Chromium -- 4.4E-03 1.2E-02 1.6E-02 -- N/A N/A 0.0E+00 -- 6.1E-03 1.0E-01 1.1E-01 -- N/A N/A 0.0E+00
Iron -- 2.7E-01 3.6E-02 3.0E-01 -- N/A N/A 0.0E+00 -- 5.6E-02 4.8E-02 1.0E-01 -- N/A N/A 0.0E+00
Lead -- N/A N/A 0.0E+00 -- N/A N/A 0.0E+00 -- N/A N/A 0.0E+00 -- N/A N/A 0.0E+00
Manganese -- 2.8E-02 2.2E-03 3.1E-02 -- N/A N/A 0.0E+00 -- 5.9E-03 2.9E-03 8.8E-03 -- N/A N/A 0.0E+00
Thallium -- 6.2E-02 1.6E-03 6.3E-02 -- N/A N/A 0.0E+00 -- 1.3E-02 2.2E-03 1.5E-02 -- N/A N/A 0.0E+00
Totals 0.0E+00 5.2E-01 7.0E-02 5.9E-01 0.0E+00 7.4E-07 5.2E-08 7.9E-07 0.0E+00 1.1E-01 1.8E-01 3.0E-01 0.0E+00 3.8E-06 1.7E-06 5.6E-06
* Combined surface and subsurface soil.

Media: Soil*
Future Adolescent Trespasser/Visitor Future Adult Trespasser/Visitor

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Benzo(a)anthracene -- N/A N/A 0.0E+00 -- 7.1E-09 N/A 7.1E-09 -- N/A N/A 0.0E+00 -- 1.4E-08 N/A 1.4E-08
Benzo(a)pyrene -- N/A N/A 0.0E+00 -- 7.1E-08 N/A 7.1E-08 -- N/A N/A 0.0E+00 -- 1.4E-07 N/A 1.4E-07
Benzo(b)fluoranthene -- N/A N/A 0.0E+00 -- 7.6E-09 N/A 7.6E-09 -- N/A N/A 0.0E+00 -- 1.5E-08 N/A 1.5E-08
2-AMINO-4,6-DNT -- 1.3E-03 8.5E-04 2.2E-03 -- N/A N/A 0.0E+00 -- 9.8E-04 8.9E-04 1.9E-03 -- N/A N/A 0.0E+00
Perchlorate -- 8.4E-07 2.1E-07 1.1E-06 -- N/A N/A 0.0E+00 -- 6.2E-07 2.2E-07 8.4E-07 -- N/A N/A 0.0E+00
Aluminum -- 2.3E-03 4.4E-04 2.8E-03 -- N/A N/A 0.0E+00 -- 1.7E-03 4.6E-04 2.2E-03 -- N/A N/A 0.0E+00
Arsenic -- 5.4E-03 9.0E-04 6.3E-03 -- 3.1E-07 5.4E-08 3.6E-07 -- 3.9E-03 9.4E-04 4.8E-03 -- 6.0E-07 1.5E-07 7.5E-07
Chromium -- 1.8E-03 8.9E-03 1.1E-02 -- N/A N/A 0.0E+00 -- 1.3E-03 9.3E-03 1.1E-02 -- N/A N/A 0.0E+00
Iron -- 1.6E-02 4.1E-03 2.0E-02 -- N/A N/A 0.0E+00 -- 1.2E-02 4.2E-03 1.6E-02 -- N/A N/A 0.0E+00
Lead -- N/A N/A 0.0E+00 -- N/A N/A 0.0E+00 -- N/A N/A 0.0E+00 -- N/A N/A 0.0E+00
Manganese -- 1.7E-03 2.4E-04 1.9E-03 -- N/A N/A 0.0E+00 -- 1.2E-03 2.6E-04 1.5E-03 -- N/A N/A 0.0E+00
Thallium -- 3.7E-03 1.9E-04 3.8E-03 -- N/A N/A 0.0E+00 -- 2.7E-03 1.9E-04 2.9E-03 -- N/A N/A 0.0E+00
Totals 0.0E+00 3.2E-02 1.6E-02 4.8E-02 0.0E+00 4.0E-07 5.4E-08 4.5E-07 0.0E+00 2.3E-02 1.6E-02 4.0E-02 0.0E+00 7.7E-07 1.5E-07 9.2E-07

* Combined surface and subsurface soil.
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Table 6.11
Summary Table for all Pathways for all RME Scenarios, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Intake Routes Percent Contribution by Pathway

Exposure Inhalation Ingestion Dermal
Total Risk for 
Pathway (1)

Total HI for 
Pathway (1) Inhalation Ingestion Dermal

Risk HI Risk HI Risk HI % Risk % HI % Risk % HI % Risk % HI

Surface Soil
Current Trespasser/Visitor Adolescent -- -- 5.1E-07 3.5E-02 6.7E-08 2.1E-02 5.8E-07 5.6E-02 -- -- 88% 62% 12% 38%
Current Trespasser/Visitor Adult -- -- 1.0E-06 2.6E-02 1.9E-07 2.2E-02 1.2E-06 4.8E-02 -- -- 84% 53% 16% 47%
Current Industrial Worker -- -- 5.0E-06 1.2E-01 2.2E-06 2.5E-01 7.2E-06 3.7E-01 -- -- 70% 33% 30% 67%
Combined Surface and Subsurface Soil
Future Resident Adult -- -- -- 1.6E-01 -- 2.0E-01 -- 3.6E-01 -- -- -- 44% -- 56%
Future Resident Child -- -- -- 9.8E-01 -- 2.2E-01 -- 1.2E+00 -- -- -- 82% -- 18%
Future Lifetime Resident -- -- 1.7E-05 -- 1.3E-05 -- 3.0E-05 -- -- -- 57% -- 43% --
Future Construction Worker -- -- 7.4E-07 5.2E-01 5.2E-08 7.0E-02 7.9E-07 5.9E-01 -- -- 93% 88% 7% 12%
Future Industrial Worker -- -- 3.8E-06 1.1E-01 1.7E-06 1.8E-01 5.6E-06 3.0E-01 -- -- 69% 38% 31% 62%
Future Trespasser/Visitor Adolescent -- -- 4.0E-07 3.2E-02 5.4E-08 1.6E-02 4.5E-07 4.8E-02 -- -- 88% 67% 12% 33%
Future Trespasser/Visitor Adult -- -- 7.7E-07 2.3E-02 1.5E-07 1.6E-02 9.2E-07 4.0E-02 -- -- 84% 59% 16% 41%
Risk = carcinogenic risk as determined by the risk calculations in Appendix E.2.2.
HI = Hazard index as determined by the risk calculation in Appendix E.2.2.

1)  Each receptor is exposed to COPCs through only one pathway.



Table 6.12
Summary of Media-Specific Risks and Hazards For CT Receptors, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Media: Combined Surface and Subsurface Soil
Future Residential Child

HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total
Benzo(a)anthracene -- N/A N/A 0.0E+00 -- -- -- --
Benzo(a)pyrene -- N/A N/A 0.0E+00 -- -- -- --
Benzo(b)fluoranthene -- N/A N/A 0.0E+00 -- -- -- --
2-AMINO-4,6-DNT -- 1.9E-02 7.4E-03 2.6E-02 -- -- -- --
Perchlorate -- 1.2E-05 2.0E-06 1.4E-05 -- -- -- --
Aluminum -- 2.0E-02 2.4E-03 2.2E-02 -- -- -- --
Arsenic -- 6.9E-02 7.2E-03 7.6E-02 -- -- -- --
Chromium -- 1.5E-02 4.8E-02 6.3E-02 -- -- -- --
Iron -- 7.0E-02 1.1E-02 8.1E-02 -- -- -- --
Lead -- N/A N/A 0.0E+00 -- -- -- --
Manganese -- 1.7E-02 1.5E-03 1.8E-02 -- -- -- --
Thallium -- 4.4E-02 1.4E-03 4.5E-02 -- -- -- --
Totals -- 2.5E-01 7.9E-02 3.3E-01 -- -- -- --
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Table 6.13 
Preliminary Assessment Endpoints, Risk Hypotheses, and Measurement Endpoints, Site 39 

RI Report for Sites 6, 39 and 45 
NDW, Indian Head, Maryland 

 

Assessment Endpoint Basis for Assessment Endpoint Measurement Endpoint Receptor 
Terrestrial Habitats 

Growth, survival, and 
reproduction of soil invertebrate 
communities. 

Healthy, viable soil invertebrate communities 
are necessary for a well developed, balanced 
terrestrial ecosystem. The invertebrates provide 
important functions in nutrient recycling and 
availability and soil conditioning. By serving as 
prey species for many upper trophic predators 
(American robin), they are critical to the 
sustenance of the communities of upper trophic 
level species. 

Comparison of the ratio of the maximum 
chemical concentrations in surface soil to a 
surface soil screening values, to a reference 
hazard quotient (HQ) of 1. 

Soil 
Invertebrates 
(earthworms) 

Growth, survival, and 
reproduction of terrestrial plant 
communities. 

Plants are critical to the ecosystem in their role 
as primary producers. Plants take abiotic 
elements and energy and convert them into 
available organic compounds. They are the 
foundation of terrestrial ecosystems and are the 
first step in nutrient and energy transfer within an 
ecosystem. In addition to forage for herbivores, 
plants also often provide the physical structure in 
habitat necessary for animals. 

Comparison of the ratio of the maximum 
chemical concentrations in surface soil to a 
surface soil screening values, to a reference 
hazard quotient (HQ) of 1. 

Terrestrial 
plants 

Growth, survival, and 
reproduction of avian terrestrial 
insectivores. 

Avian terrestrial insectivores are important 
consumers of soil invertebrates, and are a 
critical link in the transfer of energy and nutrients 
in an ecosystem. They may receive significant 
exposure to contaminants in soil, and serve as 
prey for upper trophic level receptors. Many such 
birds are also valued by society for their visual 
and vocal traits. 

Comparison of the ratio of literature-derived 
chronic No Observed Adverse Effect Level 
(NOAEL) values for survival, growth, and/or 
reproductive effects and modeled dietary 
exposure doses based on maximum soil 
concentrations, to a reference HQ of 1. 

American robin 
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Table 6.13 
Preliminary Assessment Endpoints, Risk Hypotheses, and Measurement Endpoints, Site 39 

RI Report for Sites 6, 39 and 45 
NDW, Indian Head, Maryland 

 

Assessment Endpoint Basis for Assessment Endpoint Measurement Endpoint Receptor 
Growth, survival, and 
reproduction of avian terrestrial 
carnivores. 

Avian carnivores are important upper trophic 
level consumers in terrestrial ecosystems. In this 
function, they are often reflective of ecosystem 
health, and are particularly susceptible to toxin 
that bioaccumulate in the food chain. In their 
function as a predator, they serve to maintain a 
balance in small mammal and bird populations 
versus forage abundance and available habitat. 
Many such birds are also valued by society for 
their visual traits. 

Comparison of the ratio of literature-derived 
chronic No Observed Adverse Effect Level 
(NOAEL) values for survival, growth, and/or 
reproductive effects and modeled dietary 
exposure doses based on maximum soil 
concentrations, to a reference HQ of 1. 

Red-tailed hawk 

Growth, survival, and 
reproduction of mammalian 
terrestrial omnivores. 

Mammalian terrestrial omnivores are consumers 
of vegetation and invertebrates. As such, they 
provide a critical second link in the transfer of 
energy and nutrients in an ecosystem, changing 
plant compounds and invertebrate biomass into 
more biologically available compounds for other 
animals. They often play an important role in the 
colonization of areas by plants through 
spreading seed in their feces. Such mammals 
are prey for many species of predatory 
mammals and raptors.  

Comparison of the ratio of literature-derived 
chronic No Observed Adverse Effect Level 
(NOAEL) values for survival, growth, and/or 
reproductive effects and modeled dietary 
exposure doses based on maximum soil 
concentrations, to a reference HQ of 1. 

White-footed 
mouse 

Growth, survival, and 
reproduction of mammalian 
terrestrial carnivores. 

Mammalian carnivores are important upper 
trophic level consumers in terrestrial 
ecosystems. In this function, they are often 
reflective of ecosystem health, and are 
particularly susceptible to toxin that 
bioaccumulate in the food chain. In their function 
as a predator, they serve to maintain a balance 
in small mammal populations versus forage 
abundance and available habitat. Many such 
mammals are also valued by society for their 
visual traits. 

Comparison of the ratio of literature-derived 
chronic No Observed Adverse Effect Level 
(NOAEL) values for survival, growth, and/or 
reproductive effects and modeled dietary 
exposure doses based on maximum soil 
concentrations, to a reference HQ of 1. 

Red fox 

 



Value Reference Value Reference Value Reference

Birds
American robin 0.045 USEPA 1993 0.01287 allometric equation 0.01015 Levey and Karasov 1989

Red-tailed hawk 0.957 USEPA 1993 0.06796 allometric equation 0.03952 Sample and Suter 1994
Mammals
Red fox 3.17 Silva and Downing 1995 0.41154 allometric equation 0.14763 Sample and Suter 1994

White-footed mouse 0.0141 Silva and Downing 1995 0.00915 Sample and Suter 1994 0.00073 Sample and Suter 1994

Receptor

Body Weight (kg) Water Ingestion Rate (L/day)

Table 6.14
Exposure Parameters for Upper Trophic Level Ecological Receptors - Maximum Exposure Case

NDW, Indian Head, Maryland

Food Ingestion Rate (kg/day - dry)

RI Report for Sites 6, 39 and 45

Page 1 of 2



Terr. 
Plants Soil Invert.

Small 
Mammals Fish/ Frogs

Aquatic 
Plants

Aquatic 
Invert. Reference Value Reference

Birds
American robin 0 95 0 0 0 0 Martin et al. 1951 5 Sample and Suter 1994

Red-tailed hawk 0 0 100 0 0 0
USEPA 1993; Sample and Suter 

1994 0 Sample and Suter 1994
Mammals
Red fox 7 2.8 87.4 0 0 0 USEPA 1993 2.8 Beyer et al. 1994

White-footed mouse 51 47 0 0 0 0
Martin et al. 1951; Sample and 

Suter 1994 2 Beyer et al. 1994

Table 6.14

Dietary Composition (percent) Soil/ Sediment Ingestion (percent)

Exposure Parameters for Upper Trophic Level Ecological Receptors - Maximum Exposure Case

Receptor

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland
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Chemical

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 

Concentration
Screening 

Value

Maximum 
Hazard 

Quotient1 COPC?

Inorganics (MG/KG)
Aluminum 1.70 - 370 20 / 20 14,400 IS39SS140001 50.0 20 / 20 288 YES
Antimony 0.66 - 1.90 2 / 20 1.30 IS39SS190001 5.00 0 / 20 0.26 NO
Arsenic 0.53 - 5.50 17 / 20 12.5 IS39SS040001 60.0 0 / 20 0.21 NO
Barium 0.060 - 0.99 20 / 20 72.9 IS39SS180001 500 0 / 20 0.15 NO
Beryllium 0.020 - 1.50 17 / 20 0.77 IS39SS120001 10.0 0 / 20 0.077 NO
Cadmium 0.020 - 1.10 8 / 20 2.90 IS39SS080001 4.00 0 / 20 0.73 NO
Calcium 2 0.11 - 19.2 20 / 20 15,700 IS39SS090001 NSV -- / -- NSV NO
Chromium 0.11 - 1.38 20 / 20 75.6 IS39SS140001 0.40 20 / 20 189 YES
Cobalt 0.11 - 1.26 20 / 20 14.9 IS39SS010001 100 0 / 20 0.15 NO
Copper 0.17 - 0.51 19 / 20 57.9 IS39SS080001 50.0 1 / 20 1.16 YES
Iron 0.26 - 5.23 20 / 20 27,800 IS39SS130001 200 20 / 20 139 YES
Lead 0.32 - 4.53 20 / 20 552 IS39SS080001 50.0 7 / 20 11.0 YES
Magnesium 2 0.33 - 6.21 20 / 20 10,600 IS39SS140001 4,400 3 / 20 2.41 NO
Manganese 0.040 - 1.21 20 / 20 286 IS39SS080001 330 0 / 20 0.87 NO
Mercury 0.10 - 0.13 10 / 20 0.16 IS39SS130001 0.10 10 / 20 1.60 YES
Nickel 0.11 - 0.60 20 / 20 107 IS39SS160001 30.0 5 / 20 3.57 YES
Potassium 2 0.35 - 10.6 20 / 20 1,140 IS39SS140001 NSV -- / -- NSV NO
Selenium 0.68 - 1.22 4 / 20 1.80 IS39SS050001 1.80 1 / 20 1.00 YES
Silver 0.28 - 1.05 18 / 20 7.90 IS39SS080001 2.00 3 / 20 3.95 YES
Sodium 2 57.0 - 81.1 10 / 20 314 IS39SS140001 NSV -- / -- NSV NO
Thallium 0.83 - 1.40 6 / 20 2.10 IS39SS170001 1.00 6 / 20 2.10 YES
Vanadium 0.17 - 8.60 20 / 20 38.1 IS39SS130001 2.00 20 / 20 19.1 YES
Zinc 0.11 - 9.31 20 / 20 1,450 IS39SS180001 50.0 12 / 20 29.0 YES
Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO
2,2'-Oxybis(1-chloropropane) 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO
2,4,5-Trichlorophenol 890 - 1,100 0 / 20 -- -- 430 -- / -- 2.56 YES

Table 6.15
Step 2 Screening - Site 39 Surface Soil

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected - hazard quotient based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 1 of 4



Chemical

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 

Concentration
Screening 

Value

Maximum 
Hazard 

Quotient1 COPC?

Table 6.15
Step 2 Screening - Site 39 Surface Soil

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

2,4,6-Trichlorophenol 350 - 430 0 / 20 -- -- 580 -- / -- 0.74 NO
2,4-Dichlorophenol 350 - 430 0 / 20 -- -- 13,400 -- / -- 0.032 NO
2,4-Dimethylphenol 350 - 430 0 / 20 -- -- 100 -- / -- 4.30 YES
2,4-Dinitrophenol 890 - 1,100 0 / 20 -- -- 20,000 -- / -- 0.055 NO
2-Chloronaphthalene 350 - 430 0 / 20 -- -- 1,033 -- / -- 0.42 NO
2-Chlorophenol 350 - 430 0 / 20 -- -- 100 -- / -- 4.30 YES
2-Methylnaphthalene 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO
2-Methylphenol 350 - 430 0 / 20 -- -- 100 -- / -- 4.30 YES
2-Nitroaniline 890 - 1,100 0 / 20 -- -- NSV -- / -- NSV NO
2-Nitrophenol 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO
3,3'-Dichlorobenzidine 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO
3- and 4-Methylphenol 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO
3-Nitroaniline 890 - 1,100 0 / 20 -- -- NSV -- / -- NSV NO
4,6-Dinitro-2-methylphenol 890 - 1,100 0 / 20 -- -- NSV -- / -- NSV NO
4-Bromophenyl-phenylether 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO
4-Chloro-3-methylphenol 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO
4-Chloroaniline 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO
4-Chlorophenyl-phenylether 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO
4-Nitroaniline 890 - 1,100 0 / 20 -- -- NSV -- / -- NSV NO
4-Nitrophenol 890 - 1,100 0 / 20 -- -- 380 -- / -- 2.89 YES
Acenaphthene 350 - 430 3 / 20 220 IS39SS030001 2,500 0 / 20 0.088 NO
Acenaphthylene 350 - 430 1 / 20 46.0 IS39SS200001 100 0 / 20 0.46 NO
Acetophenone 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO
Anthracene 350 - 430 6 / 20 260 IS39SS030001 100 3 / 20 2.60 YES
Atrazine 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO
Benzaldehyde 350 - 430 1 / 20 48.0 IS39SS190001 NSV -- / -- NSV YES
Benzo(a)anthracene 350 - 430 8 / 20 1,200 IS39SS090001 100 7 / 20 12.0 YES
Benzo(a)pyrene 350 - 430 8 / 20 1,300 IS39SS090001 100 6 / 20 13.0 YES

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected - hazard quotient based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 2 of 4



Chemical

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 

Concentration
Screening 

Value

Maximum 
Hazard 

Quotient1 COPC?

Table 6.15
Step 2 Screening - Site 39 Surface Soil

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Benzo(b)fluoranthene 350 - 430 8 / 20 1,700 IS39SS090001 100 7 / 20 17.0 YES
Benzo(g,h,i)perylene 350 - 430 5 / 20 580 IS39SS090001 100 3 / 20 5.80 YES
Benzo(k)fluoranthene 350 - 430 8 / 20 1,500 IS39SS090001 100 7 / 20 15.0 YES
Butylbenzylphthalate 350 - 430 2 / 20 720 IS39SS150001 NSV -- / -- NSV YES
Caprolactam 370 - 400 0 / 3 -- -- NSV -- / -- NSV NO
Carbazole 350 - 430 4 / 20 230 IS39SS030001 NSV -- / -- NSV YES
Chrysene 350 - 430 8 / 20 1,300 IS39SS090001 100 7 / 20 13.0 YES
Di-n-butylphthalate 350 - 430 8 / 20 250 IS39SS190001 200,000 0 / 20 0.0013 NO
Di-n-octylphthalate 350 - 430 1 / 20 88.0 IS39SS150001 NSV -- / -- NSV YES
Dibenz(a,h)anthracene 350 - 430 2 / 20 61.0 IS39SS090001 100 0 / 20 0.61 NO
Dibenzofuran 350 - 430 2 / 20 96.0 IS39SS030001 NSV -- / -- NSV YES
Diethylphthalate 350 - 430 7 / 20 190 IS39SS190001 13,400 0 / 20 0.014 NO
Dimethyl phthalate 350 - 430 0 / 20 -- -- 10,640 -- / -- 0.040 NO
Fluoranthene 350 - 430 12 / 20 1,500 IS39SS030001 100 8 / 20 15.0 YES
Fluorene 350 - 430 1 / 20 160 IS39SS030001 1,700 0 / 20 0.094 NO
Hexachlorobenzene 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO
Hexachlorobutadiene 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO
Hexachlorocyclopentadiene 350 - 430 0 / 20 -- -- 1,000 -- / -- 0.43 NO
Hexachloroethane 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO
Indeno(1,2,3-cd)pyrene 350 - 430 6 / 20 530 IS39SS090001 100 3 / 20 5.30 YES
Isophorone 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO
Naphthalene 350 - 430 2 / 20 77.0 IS39SS030001 100 0 / 20 0.77 NO
Nitrobenzene 350 - 430 0 / 20 -- -- 2,260 -- / -- 0.19 NO
Pentachlorophenol 837 - 1,100 0 / 20 -- -- 3,000 -- / -- 0.37 NO
Phenanthrene 350 - 960 8 / 20 1,200 IS39SS030001 100 7 / 20 12.0 YES
Phenol 350 - 430 1 / 20 43.0 IS39SS030001 1,880 0 / 20 0.023 NO
Pyrene 350 - 430 9 / 20 2,400 IS39SS090001 100 8 / 20 24.0 YES
bis(2-Chloroethoxy)methane 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected - hazard quotient based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 3 of 4



Chemical

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 

Concentration
Screening 

Value

Maximum 
Hazard 

Quotient1 COPC?

Table 6.15
Step 2 Screening - Site 39 Surface Soil

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

bis(2-Chloroethyl)ether 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO
bis(2-Ethylhexyl)phthalate 350 - 430 18 / 20 530 IS39SS030001 NSV -- / -- NSV YES
n-Nitroso-di-n-propylamine 350 - 430 0 / 20 -- -- NSV -- / -- NSV NO
n-Nitrosodiphenylamine 350 - 430 0 / 20 -- -- 1,090 -- / -- 0.39 NO
Explosives (UG/KG)
1,3,5-Trinitrobenzene 5.40 - 640 0 / 20 -- -- NSV -- / -- NSV NO
1,3-Dinitrobenzene 5.40 - 640 0 / 20 -- -- NSV -- / -- NSV NO
2,4,6-Trinitrotoluene 5.40 - 640 0 / 20 -- -- NSV -- / -- NSV NO
2,4-Dinitrotoluene 5.40 - 430 0 / 20 -- -- NSV -- / -- NSV NO
2,6-Dinitrotoluene 5.40 - 430 0 / 20 -- -- NSV -- / -- NSV NO
2-Amino-4,6-dinitrotoluene 5.40 - 640 0 / 20 -- -- NSV -- / -- NSV NO
2-Nitrotoluene 5.40 - 640 0 / 20 -- -- NSV -- / -- NSV NO
3-Nitrotoluene 5.40 - 640 0 / 20 -- -- NSV -- / -- NSV NO
4-Amino-2,6-dinitrotoluene 5.40 - 640 0 / 20 -- -- NSV -- / -- NSV NO
4-Nitrotoluene 5.40 - 640 0 / 20 -- -- NSV -- / -- NSV NO
HMX 5.40 - 640 0 / 20 -- -- NSV -- / -- NSV NO
Nitrobenzene 5.40 - 640 0 / 20 -- -- 2,260 -- / -- 0.28 NO
Nitrocellulose 2,500 - 3,100 7 / 20 25,000 IS39SS160001 NSV -- / -- NSV YES
Nitroglycerin 540 - 64,000 0 / 20 -- -- NSV -- / -- NSV NO
Nitroguanidine 1,100 - 130,000 0 / 20 -- -- NSV -- / -- NSV NO
PETN 540 - 64,000 0 / 20 -- -- NSV -- / -- NSV NO
Perchlorate 0.010 - 10.0 1 / 20 6.00 IS39SS040001 NSV -- / -- NSV YES
RDX 5.40 - 640 0 / 20 -- -- NSV -- / -- NSV NO
Tetryl 5.40 - 640 0 / 20 -- -- NSV -- / -- NSV NO

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected - hazard quotient based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 4 of 4



HQ Based on 
the NOAEL

HQ Based on 
the LOAEL

HQ Based on 
the NOAEL

HQ Based on 
the LOAEL

HQ Based on 
the NOAEL

HQ Based on 
the LOAEL

HQ Based on 
the NOAEL

HQ Based on 
the LOAEL

Inorganics
Arsenic 4.27 0.43 0.61 0.06 0.63 0.21 <0.01 <0.01
Cadmium 3.13 0.31 0.65 0.06 17.46 1.27 0.04 <0.01
Chromium 0.45 0.05 0.11 0.01 52.08 10.42 1.03 0.21
Copper 0.27 0.21 0.22 0.17 0.42 0.32 0.05 0.04
Lead 3.49 0.35 1.09 0.11 164.82 16.48 1.40 0.14
Mercury 3.18 0.64 0.05 0.03 1.58 0.79 <0.01 <0.01
Nickel 0.41 0.21 0.11 0.05 1.42 1.02 0.04 0.03
Selenium 1.02 0.62 0.43 0.26 1.22 0.36 0.12 0.04
Silver 0.02 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01
Zinc 3.30 1.65 9.22 0.92 277.33 30.70 10.53 1.17
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene NA NA NA NA NA NA NA NA
1,2-Dichlorobenzene NA NA NA NA NA NA NA NA
1,3-Dichlorobenzene NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene NA NA NA NA NA NA NA NA
4-Bromophenyl-Phenylether NA NA NA NA NA NA NA NA
4-Chlorophenyl-Phenylether 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
Acenaphthylene <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
Benzo(a)anthracene <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
Benzo(b)fluoranthene 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
Benzo(k)fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chrysene 0.02 <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
Fluoranthene <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
Hexachlorobutadiene <0.01 <0.01 <0.01 <0.01 0.04 0.01 <0.01 <0.01
Hexachlorobenzene 0.01 <0.01 <0.01 <0.01 2.01 0.20 0.02 <0.01
Hexachlorocyclopentadiene <0.01 <0.01 <0.01 <0.01 NA NA NA NA
Hexachloroethane NA NA 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
N-Nitrosodiphenylamine <0.01 <0.01 <0.01 <0.01 NA NA NA NA
Pentachlorophenol 0.07 <0.01 0.02 <0.01 0.02 <0.01 <0.01 <0.01
Phenanthrene <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

Red fox

Chemical

White-footed mouse American robin Red-tailed hawk

Table 6.16
Summary of Hazard Quotients for Food Web Exposures - Maximum Exposure Case

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Shaded cells indicate analyte is identified as a COPC because the HQ exceeds one.



Value Reference Value Reference Value Reference

Birds
American robin 0.045 USEPA 1993 0.01287 allometric equation 0.01015 Levey and Karasov 1989

Red-tailed hawk 1.126 Sample and Suter 1994 0.06388 allometric equation 0.03603 Sample and Suter 1994
Mammals
Red fox 4.06 Silva and Downing 1995 0.34939 allometric equation 0.12308 Sample and Suter 1994

White-footed mouse 0.0208 Silva and Downing 1995 0.00624 Sample and Suter 1994 0.00050 Sample and Suter 1994

Table 6.17
Exposure Parameters for Upper Trophic Level Ecological Receptors - Average Exposure Case

RI Report for Sites 6, 39 and 45

Receptor

Body Weight (kg) Water Ingestion Rate (L/day) Food Ingestion Rate (kg/day - dry)

NDW, Indian Head, Maryland
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Terr. 
Plants Soil Invert.

Small 
Mammals Fish/ Frogs

Aquatic 
Plants

Aquatic 
Invert. Reference Value Reference

Birds
American robin 0 95 0 0 0 0 Martin et al. 1951 5 Sample and Suter 1994

Red-tailed hawk 0 0 100 0 0 0
USEPA 1993; Sample and Suter 

1994 0 Sample and Suter 1994
Mammals
Red fox 7 2.8 87.4 0 0 0 USEPA 1993 2.8 Beyer et al. 1994

White-footed mouse 51 47 0 0 0 0
Martin et al. 1951; Sample and 

Suter 1994 2 Beyer et al. 1994

RI Report for Sites 6, 39 and 45

Table 6.17
Exposure Parameters for Upper Trophic Level Ecological Receptors - Average Exposure Case

NDW, Indian Head, Maryland

Dietary Composition (percent) Soil/ Sediment Ingestion (percent)

Receptor
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Chemical

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 

Concentration
Arithmetic 

Mean
Screening 

Value

Mean 
Hazard 

Quotient1 COPC?

Inorganics (MG/KG)
Aluminum 1.70 - 370 20 / 20 14,400 IS39SS140001 6,006 50.0 20 / 20 120 YES
Chromium 0.11 - 1.38 20 / 20 75.6 IS39SS140001 18.5 0.40 20 / 20 46.4 YES
Copper 0.17 - 0.51 19 / 20 57.9 IS39SS080001 17.8 50.0 1 / 20 0.36 NO
Iron 0.26 - 5.23 20 / 20 27,800 IS39SS130001 14,455 200 20 / 20 72.3 YES
Lead 0.32 - 4.53 20 / 20 552 IS39SS080001 73.4 50.0 7 / 20 1.47 YES
Mercury 0.10 - 0.13 10 / 20 0.16 IS39SS130001 0.090 0.10 10 / 20 0.90 NO
Nickel 0.11 - 0.60 20 / 20 107 IS39SS160001 27.2 30.0 5 / 20 0.91 NO
Selenium 0.68 - 1.22 4 / 20 1.80 IS39SS050001 0.66 1.80 1 / 20 0.37 NO
Silver 0.28 - 1.05 18 / 20 7.90 IS39SS080001 1.59 2.00 3 / 20 0.80 NO
Thallium 0.83 - 1.40 6 / 20 2.10 IS39SS170001 0.93 1.00 6 / 20 0.93 NO
Vanadium 0.17 - 8.60 20 / 20 38.1 IS39SS130001 22.8 2.00 20 / 20 11.4 YES
Zinc 0.11 - 9.31 20 / 20 1,450 IS39SS180001 205 50.0 12 / 20 4.09 YES
Semivolatile Organic Compounds (UG/KG)
2,4,5-Trichlorophenol 890 - 1,100 0 / 20 -- -- 488 430 -- / -- 1.14 (YES)
2,4-Dimethylphenol 350 - 430 0 / 20 -- -- 195 100 -- / -- 1.95 (YES)
2-Chlorophenol 350 - 430 0 / 20 -- -- 195 100 -- / -- 1.95 (YES)
2-Methylphenol 350 - 430 0 / 20 -- -- 195 100 -- / -- 1.95 (YES)
4-Nitrophenol 890 - 1,100 0 / 20 -- -- 488 380 -- / -- 1.28 (YES)
Anthracene 350 - 430 6 / 20 260 IS39SS030001 177 100 3 / 20 1.77 YES
Benzaldehyde 350 - 430 1 / 20 48.0 IS39SS190001 187 NSV -- / -- NSV YES
Benzo(a)anthracene 350 - 430 8 / 20 1,200 IS39SS090001 296 100 7 / 20 2.96 YES
Benzo(a)pyrene 350 - 430 8 / 20 1,300 IS39SS090001 295 100 6 / 20 2.95 YES
Benzo(b)fluoranthene 350 - 430 8 / 20 1,700 IS39SS090001 341 100 7 / 20 3.41 YES
Benzo(g,h,i)perylene 350 - 430 5 / 20 580 IS39SS090001 216 100 3 / 20 2.16 YES
Benzo(k)fluoranthene 350 - 430 8 / 20 1,500 IS39SS090001 310 100 7 / 20 3.10 YES
Butylbenzylphthalate 350 - 430 2 / 20 720 IS39SS150001 212 NSV -- / -- NSV YES
Carbazole 350 - 430 4 / 20 230 IS39SS030001 186 NSV -- / -- NSV YES
Chrysene 350 - 430 8 / 20 1,300 IS39SS090001 315 100 7 / 20 3.15 YES

Table 6.18
Step 3A Screening - Site 39 Surface Soil

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected - hazard quotient based on the reporting limitPage 1 of 2



Chemical

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 

Concentration
Arithmetic 

Mean
Screening 

Value

Mean 
Hazard 

Quotient1 COPC?

Table 6.18
Step 3A Screening - Site 39 Surface Soil

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Di-n-octylphthalate 350 - 430 1 / 20 88.0 IS39SS150001 188 NSV -- / -- NSV YES
Dibenzofuran 350 - 430 2 / 20 96.0 IS39SS030001 183 NSV -- / -- NSV YES
Fluoranthene 350 - 430 12 / 20 1,500 IS39SS030001 371 100 8 / 20 3.71 YES
Indeno(1,2,3-cd)pyrene 350 - 430 6 / 20 530 IS39SS090001 206 100 3 / 20 2.06 YES
Phenanthrene 350 - 960 8 / 20 1,200 IS39SS030001 309 100 7 / 20 3.09 YES
Pyrene 350 - 430 9 / 20 2,400 IS39SS090001 420 100 8 / 20 4.20 YES
bis(2-Ethylhexyl)phthalate 350 - 430 18 / 20 530 IS39SS030001 142 NSV -- / -- NSV YES
Explosives (UG/KG)
Nitrocellulose 2,500 - 3,100 7 / 20 25,000 IS39SS160001 3,263 NSV -- / -- NSV YES
Perchlorate 0.010 - 10.0 1 / 20 6.00 IS39SS040001 3.48 NSV -- / -- NSV YES

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected - hazard quotient based on the reporting limitPage 2 of 2



HQ Based on 
the NOAEL

HQ Based on 
the LOAEL

HQ Based on 
the NOAEL

HQ Based on 
the LOAEL

HQ Based on 
the NOAEL

HQ Based on 
the LOAEL

HQ Based on 
the NOAEL

HQ Based on 
the LOAEL

Inorganics
Arsenic 0.17 0.02 0.06 <0.01 0.04 0.01 <0.01 <0.01
Cadmium 0.04 <0.01 0.02 <0.01 0.03 <0.01 <0.01 <0.01
Chromium <0.01 <0.01 <0.01 <0.01 0.24 0.05 0.06 0.01
Copper 0.01 <0.01 0.01 <0.01 0.01 0.01 <0.01 <0.01
Lead 0.04 <0.01 0.03 <0.01 1.26 0.13 0.03 <0.01
Mercury 0.05 0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01
Nickel 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium 0.06 0.04 0.03 0.02 0.20 0.06 <0.01 <0.01
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Zinc 0.04 0.02 0.18 0.02 1.24 0.14 0.18 0.02
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene NA NA NA NA NA NA NA NA
1,2-Dichlorobenzene NA NA NA NA NA NA NA NA
1,3-Dichlorobenzene NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene NA NA NA NA NA NA NA NA
4-Bromophenyl-Phenylether NA NA NA NA NA NA NA NA
4-Chlorophenyl-Phenylether 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
Acenaphthylene <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
Benzo(a)anthracene <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
Benzo(b)fluoranthene <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
Benzo(k)fluoranthene <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
Dibenz(a,h)anthracene <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
Fluorene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachlorobutadiene <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 0.04 <0.01 <0.01 <0.01
Hexachlorocyclopentadiene <0.01 <0.01 <0.01 <0.01 NA NA NA NA
Hexachloroethane NA NA 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
Pentachlorophenol <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
Pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Red-tailed hawkAmerican robin

Chemical

White-footed mouse Red fox

Table 6.19
Summary of Hazard Quotients for Food Web Exposures - Average Exposure Case

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Shaded cell indicates the analyte is identified as a COPC because the HQ exceeds one.
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7.0 Site 45 Abandoned Drums 
 
This section describes the scope and rationale for the field activities conducted during the RI at 
Site 45 (Abandoned Drums) at the NDW, Indian Head facility.  The objectives of the RI 
conducted at Site 45 were to: 
 
• 

• 

• 

• 

Characterize the nature, extent, and concentrations of the contaminants present in the 
surface soil, subsurface soil, and shallow groundwater. 

 
Based on the surface soil, subsurface soil, and DPT shallow groundwater data, determine 
the need to install groundwater monitoring wells at the site. 

 
Identify actual or potential human or environmental receptors and potential contaminant 
migration pathways, and determine human health and ecological risks. 

 
Determine whether additional investigation and characterization is needed and whether 
further action is required. 

 
Originally the wetland area adjacent to the former drum abandonment area was included in the 
field investigation of Site 45.  Therefore, the field investigation included the collection of surface 
water and sediment samples from the wetland.  Evaluation of the data indicated that 
contaminants detected in the surface water and sediment did not migrate from the former drum 
abandonment area but from some other, unknown location.  Therefore, the decision was made to 
separate the wetland from Site 45 and to designate the wetland as a site screening area to be 
investigated separately.  For informational purposes, the data and associated risk assessments for 
the wetland area have been included as Appendix I. 
 
7.1 Field Investigation 
 
7.1.1 Analyte List and Rationale 
 
The purpose of the field sampling activities described in the following section was to determine 
the nature and extent of contamination in the soil and shallow groundwater in the vicinity of the 
former drum abandonment area.  As described in Section 1.5.3, the contents of the abandoned 
drums are unknown.  It is speculated that these rusted drums had contained some type of solvent.  
Soil samples and soil gas samples collected in 1992 indicated the possible presence of VOCs at 
Site 45.  In addition, cadmium and cobalt were observed in the soil samples above background 
levels.  Based primarily on the lack of knowledge concerning the drum contents and, to a lesser 
degree, on the results of the 1992 field investigation, it was determined to analyze the Site 45 
samples for VOCs, SVOCs, metals and explosives. 
 
Surface soil, subsurface soil, and site-specific background soil samples were analyzed for TCL 
VOCs, TCL SVOCs, TAL metals, and explosives (including nitroguanidine, PETN, 
nitroglycerin, perchlorate and nitrocellulose), TOC and pH.  In addition, the surface soil samples 
were analyzed for grain size distribution.  Shallow groundwater samples were analyzed for TCL 
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7.0—SITE 45 ABANDONED DRUMS 

VOCs, TCL SVOCs, explosives, total metals (unfiltered), dissolved metals (filtered), pH and 
hardness.  Field measurements of water temperature, pH, conductivity, DO and salinity were 
collected for one of the shallow groundwater samples.  All samples were submitted for analysis 
with a standard 28-day TAT. 
 
7.1.2 Field Sampling Activities 
 
The field sampling activities were conducted between March 30 and April 3, 2001 and on April 
11, 2001.  The field sampling activities included the following:  
 
• 
• 
• 
• 
• 

• 
• 

Surface soil sampling 
Subsurface soil sampling 
Shallow groundwater sampling using DPT 
Background surface and subsurface soil sampling 
GPS Survey 

 
The analytical results were evaluated to determine if monitoring wells should be installed to 
allow the collection of groundwater data that could be validated.  Based on a comparison of grab 
shallow groundwater data to tap water RBCs, it is determined that the COPCs at Site 45 posed 
minimal threat to the shallow groundwater quality.  Therefore, no shallow groundwater 
monitoring wells were installed. 
 
The subsequent sections specify the number of samples collected and the location of each sample 
for each environmental medium investigated at Site 45.  For soil samples, the last four digits of 
the sample identification denote the depth, measured in feet, at which the sample was collected.  
For groundwater sample identifications, the last four digits indicate the month and year of 
sample collection.  For ease of reading, after the initial identification of each sample, subsequent 
references to a particular sample will omit the last four digits of the sample identification. 
 
It should be noted that the field investigation included the collection of surface water samples 
and sediment samples from the adjacent wetland.  As described above, based on an evaluation of 
the analytical data, it was determined that the contaminants detected in the surface water and 
sediment samples were not associated with the former drum abandonment area.  Therefore, the 
wetland was separated from Site 45.  For informational purposes, a discussion of the samples 
collected from the wetland is provided in Appendix I. 
 
7.1.3 Surface Soil Sampling 
 
Four surface soil samples (IS45SS010001 through IS45SS040001) were collected on April 2, 
2001 at the locations shown in Figure 7.1.  All surface soil samples were collected from 0 to 6 
inches bgs using the procedure described in Section 3.1. 
 
The surface soil samples were collected from the following locations: 
 

IS45SS01 – 40 feet north of the center of the former drum abandonment area 
IS45SS02 – Center of the former drum abandonment area 
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7.0—SITE 45 ABANDONED DRUMS 

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

IS45SS03 – 40 feet southeast of the center of the former drum abandonment area 
IS45SS04 – 45 feet south of the center of the former drum abandonment area 

 
7.1.4 Subsurface Soil Sampling 
 
Four subsurface soil samples (IS45SB01 through IS45SB04) were collected on April 2, 2001, 
from the DPT borings at the locations shown in Figure 7.1.  The samples were collected using 
the procedure described in Section 3.1. 
 
The locations for each of the subsurface soil samples were: 
 

IS45SB010708 – 40 feet north of the center of the former drum abandonment area, 
between 7 ft and 8 ft bgs.  Same location as IS45SS01. 

 
IS45SB021112 – Center of the former drum abandonment area, between 11 ft and 12 ft 
bgs.  Same location as IS45SS02. 

 
IS45SB030708 – 40 feet southeast of the center of the former drum abandonment area, 
between 7 ft and 8 ft bgs.  Same location as IS45SS03. 

 
IS45SB040708 – 45 feet south of the center of the former drum abandonment area, 
between 7 ft and 8 ft bgs.  Same location as IS45SS04. 

 
7.1.5 Shallow Groundwater Sampling 
 
Four shallow groundwater samples (IS45GW010402 through IS45GW040403) were collected on 
April 2 and 3, 2001 from the locations shown in Figure 7.1.  The samples were collected using 
the procedure described in Section 3.2.  Field measurements of temperature, pH, conductivity, 
DO, and salinity were obtained at sample location IS45GW03. 
 
The locations for each of the shallow groundwater samples were: 
 

IS45GW010402- 40 feet north of the center of the former drum abandonment area.  
Same location as IS45SB01. 

 
IS45GW020403- Center of the former drum abandonment area.  Same location as 
IS45SB02. 

 
IS45GW030403- 40 feet southeast of the center of the former drum abandonment area.  
Same location as IS45SB03. 
IS45GW040403- 45 feet southwest of the center of the former drum abandonment area.  
Same location as IS45SB04. 
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7.1.6 Background Sampling 
 
One surface soil background sample (IS45SS050001) and one subsurface soil background 
sample (IS45SB051516) were collected on April 2, 2001 from a location upslope from the site 
(Figure 7.1).  The purpose of these samples was to provide site-specific background values 
against which to compare the site data. 
 
Surface soil was collected from 0 to 6 inches bgs using the procedure described in Section 3.1.  
Subsurface soil was collected from 15 feet bgs to 16 feet bgs as described in Section 3.1.  Both 
samples were collected from approximately 200 feet north of the center of the former drum 
abandonment area. 
 
No site-specific background samples for shallow groundwater were collected. 
 
7.1.7 GPS Survey 
 
A GPS survey is conducted April 11, 2001, using a Trimble ProXRS 9661 backpack unit.  All 
boring, surface water and sediment locations were surveyed for the Northing and Easting 
coordinates. 
 
7.2 Site Geology 
 
Five boreholes were advanced during the RI field work phase at Site 45.  Continuous DPT coring 
in the five boreholes provided samples of the subsurface materials for characterization of the 
shallow deposits.  The boring logs are provided in Appendix C. 
 
The boring logs illustrate the heterogeneity of the subsurface environment.  The former drum 
abandonment area was generally characterized by brown or orange silty sand, silt or silty clay 
overlying sand with gravels or cobbles.  At Site 45, the sand layer with gravel or cobbles was 
found at depths ranging 4 feet bgs (IS45SB01) to 8 feet bgs (IS45SB03).  For borings IS45SB01 
and IS45SB03, the sand/gravel layer was underlain by a less-coarse sand layer.  Borings 
IS45SB01 and IS45SB03 were drilled to 19 feet bgs and 12 feet bgs, respectively.  Borings 
IS45SB02 and IS45SB04 ended within the sand/cobble layer, at depths of 12 feet bgs and 8 feet 
bgs, respectively. 
 
The geology for the site-specific background boring differed from the general trend observed in 
the borings collected from the source area, with a 10 feet thick sand layer overlying clayey sand, 
sand with clay and clay with sand and gravel.  At 15 feet bgs, sand with gravel was encountered.  
Boring IS45SB05 ended within the sand and gravel layer at 20 feet bgs. 
 
In boring IS45SB02, located in the center of where the drums were formerly abandoned, a black 
soil with an organic chemical odor was encountered at a depth of 11.5 feet bgs.  The associated 
PID reading was 26.3 ppm.  A soil sample was collected from this location. 
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7.3 Site Hydrogeology 
 
The water table at the site was encountered at depths ranging from 3.39 feet bgs to 5.57 feet bgs.  
In IS45SB04, the boring closest to the wetland, the depth to water was 3.39 feet bgs.  In 
IS45SB01, located upslope from the center of the former drum abandonment area and the 
farthest from the wetland, the depth to water was 5.57 feet bgs. 
 
The water table is recharged by precipitation that infiltrates the ground surface.  Surface water 
runoff from the former drum area flows to the south into the wetland area.  Based on the 
topography, it appears that the wetland also receives runoff from areas to the west and southwest.  
In addition, it is likely that the shallow groundwater in the vicinity of the site discharges into the 
wetland. 
 
7.4 Nature and Extent of Contamination 
 
7.4.1 Introduction 
 
This section discusses the nature and extent of contamination found in surface soil, subsurface 
soil, and shallow groundwater at Site 45.  Analytical results for the contaminants that were 
detected in the different environmental media are presented in tables throughout this section.  
Complete analytical results are presented in Appendix G.3.  For informational purposes, a 
discussion of the nature and extent of contamination detected in the sediment and surface water 
of the adjacent wetland is included in Appendix I. 
 
This section begins with a discussion of data quality, and then describes the nature and extent of 
contamination observed in the surface soil, subsurface soil, and shallow groundwater samples 
collected from Site 45.  Inclusion of a detailed discussion of each chemical detected would result 
in a lengthy RI report.  In order to focus the presentation, some analytes from each contaminant 
group (i.e., SVOCs, inorganics) for each environmental medium were selected for detailed 
discussion.  The selection of which chemicals to discuss in detail was not based on regulatory or 
human health-based criteria. 
 
Organic and explosive analytes were selected on the basis of frequency of detection, observed 
concentrations, and general toxicity.  To identify metals of potential concern at Site 45, the data 
for inorganic analytes were compared to data presented in the Background Soil Investigation 
Report prepared by TetraTech NUS (2002).  The facility-wide background statistics for each 
medium are presented in Appendix H.  The facility-wide background groundwater data were 
obtained from monitoring well samples.  Because of differences in turbidity, the results of grab 
groundwater samples collected from DPT boreholes are not directly comparable to the results of 
samples collected from groundwater monitoring wells. 
 
Sampling results for inorganic analytes in various media at Site 45 were compared to facility-
wide background concentrations in the following manner: 
 

M:\Projects\CHM_003_004_13\R04-04.102_new.doc  7-5 



7.0—SITE 45 ABANDONED DRUMS 

• 

• 

• 

The maximum concentration of each inorganic analyte detected at Site 45 during this 
investigation was compared to the corresponding 95% UCL for the facility-wide 
background data. 

 
The site-specific background concentration was compared to the facility-wide 
background 95% UCL to assess whether the presence of the chemical resulted from site-
related activities; 

 
Finally, the frequency at which the analyte exceeded the facility-wide background 95% 
UCL, and the magnitude by which the maximum site-specific concentration exceeded the 
facility-wide background 95% UCL were considered. 

 
It should be noted that, if a compound were detected in a sample and a corresponding duplicate, 
the higher of the two values was used.  In addition, according to the Background Soil 
Investigation Report, claylike subsurface soils and non-claylike subsurface soils at NDW, Indian 
Head have statistically different background concentrations (Tetra Tech NUS, 2002).  Sample 
IS45SB03 was a claylike soil, while samples IS45SB01, IS45SB02, and IS45B04 were non-
claylike soils.  The site specific background sample subsurface soil sample was also a non-
claylike soil.  The concentrations in sample IS45SB03 were compared to the 95% UCLs for 
claylike soils.  For each metal, the maximum concentration of the other three samples was 
compared to the non-claylike soil 95% UCL. 
 
Some inorganics that exceeded the facility-wide background 95% UCL in one medium (e.g., 
surface soil) were included in the discussion of another medium (e.g., subsurface soil) even if the 
latter concentrations were within the facility-wide background 95% UCL.  This approach 
allowed for a more comprehensive description of the fate and transport mechanisms at the site.  
Because calcium, magnesium, potassium and sodium are essential nutrients and, typically, pose 
little threat to human health or ecological receptors, these analytes were not discussed in detail 
even if their concentrations exceeded the facility-wide background 95% UCL. 
 
The focus on this “short list” of contaminants is not meant to serve as a formal contaminant 
screening, but simply a way to focus this discussion on chemicals that have the potential to pose 
a concern.  The baseline human health risk assessment and ecological risk assessment presented 
in Sections 7.6 and 7.7 formally screen and evaluate all chemicals analyzed for in the various 
media at Site 45 in accordance with established USEPA Region III guidance. 
 
7.4.2 Data Quality 
 
The analytical data collected during this investigation were reviewed in accordance with 
OASQA control review procedures.  The validated data packages were reviewed for 
completeness and accuracy before use in the RI.  Corrections to the data packages, provided by 
the validators, are included with the packages.  All data obtained during this RI and used in the 
evaluation were properly validated, according to USEPA guidelines and procedures. 
 
Field QC performed during the investigation included collecting duplicate samples, trip blanks 
and equipment blanks.  The analyses of QC samples were evaluated during the data review at the 
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laboratory, before the data packages were completed.  The analytical results for equipment and 
trip blanks are shown in Table 7.1. 
 
7.4.3 Surface Soil 
 
As described in Section 7.1.3 and 7.1.6, four surface soil samples were collected from Site 45 
and one site-specific background surface soil sample was collected upslope from Site 45 (Figure 
7.1).  The results for the chemicals detected in these samples are presented in Table 7.2. 
 
7.4.3.1  Organics 
 
7.4.3.1.1  VOCs 
 
The only two VOCs detected in the surface soils at Site 45 were methylene chloride and 
tetrachloroethylene (PCE).  Methylene chloride was detected in sample IS45SS02, obtained from 
the former drum area, at a concentration of 9.4 J µg/kg and in sample IS45SS04, obtained 
southwest of the former drum area, at a concentration of 8.2 J µg/kg.  Tetrachloroethylene was 
detected in sample IS45SS02 at a concentration of 3.7 J µg/kg and in the site-specific 
background sample at 3.6 J µg/kg (Figure 7.2).  None of these VOCs were detected in the 
facility-wide background samples. 
 
7.4.3.1.2  SVOCs 
 
Five SVOCs were detected in the four surface soil samples obtained from Site 45: benzaldehyde, 
bis(2-ethylhexyl)phthalate, butylbenzylphthalate, diethylphthalate, and di-n-butylphthalate.  
Sample IS45SS03 contained no detectable SVOCs, while two SVOCs were detected in samples 
IS45SS01 and IS45SS04.  In addition, benzaldehyde and di-n-butylphthalate were observed in 
the site-specific background sample IS45SS05 (Figure 7.2). 
 
Benzaldehyde was detected in sample IS45SS02, located within the former drum area, at a 
concentration of 790 J µg/kg.  Benzaldehyde was also observed in the upgrade, site-specific 
background sample at a concentration of 120 J µg/kg. 
 
Bis(2-ethylhexyl)phthalate was detected in sample IS45SS04 at a concentration of 39 J µg/kg.  
This sample was collected southwest of the former drum location area.  During the facility-wide 
background study, bis(2-ethylhexyl)phthalate was observed in eight of 23 surface soil samples at 
concentrations ranging from 51 J µg/kg to 7,500 J µg/kg. 
 
Butylbenzylphthalate was found in sample IS45SS01 at a concentration of 41 J µg/kg.  This 
sample is obtained from northwest of the former drum area. 
 
Diethylphthalate was detected in sample IS45SS01, located northwest of the former drum area, 
at a concentration of 91 J µg/kg. 
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Di-n-butylphthalate was found in sample IS45SS04 at a concentration of 85 J µg/kg.  This 
sample was obtained from southwest of the former drum area.  In addition, di-n-butylphthalate 
was detected in the site-specific background sample at a concentration of 81 J µg/kg. 
 
The presence of organic compounds is considered to be a result of prior land use activities.  
Because the site-specific background sample contained two SVOCs at concentrations 
comparable to those observed from the site samples, it is possible that these SVOCs were from 
anthropogenic sources other than the drums that had been placed at the site.  This possibility is 
further supported by the presence of benzaldehyde and bis(2-ethylhexyl)phthalate in the surface 
soil samples collected during the facility-wide background study.  Because phthalates are 
common plasticizers, the phthalate detections may be due to an artifact of the solvent extraction 
process for the soil samples. 
 
7.4.3.2  Inorganics 
 
Twenty metals were detected in the surface soils at Site 45 (Table 7.2).  The results are 
summarized and compared to the facility-wide background data in Table 7.3.  Seventeen of these 
metals were detected in all four surface soil samples.  The maximum concentrations of 11 of the 
metals were detected in the sample collected from the center of the former drum abandonment 
area.  For 16 metals, the maximum concentrations observed at Site 45 exceeded the facility-wide 
background 95% UCL.  Concentrations of beryllium, calcium, lead, nickel and sodium were 
within the facility-wide background levels.  For antimony, barium, calcium, cobalt, copper, 
manganese, and zinc, the concentration in the site-specific background sample also exceeded the 
facility-wide background 95% UCL. 
 
The following discussion focuses on antimony, barium, iron, selenium and silver.  Antimony, 
iron and selenium were selected for detailed discussion primarily because of the frequency by 
which each exceeded the facility-wide background 95% UCLs and the ratios of these 
exceedances.  Other factors in selecting antimony were that this metal was not detected in any of 
the facility-wide background study surface soil samples and it was found at elevated levels in the 
subsurface soil samples.  Silver was selected because of the ratio by which its maximum 
concentration exceeded the facility-wide background 95% UCL (3.1 times) and because silver 
was not detected in the site-specific background sample.  Barium was selected because its 
concentrations in both the surface soil and subsurface soil exceeded the facility-wide background 
levels. 
 
Antimony was detected in the four surface soil samples collected from within and adjacent to the 
former drum area and in the site-specific background surface soil sample (Figure 7.3).  The 
antimony concentrations detected at Site 45 ranged from 1.1 mg/kg (IS45SS04) to 2.1 mg/kg. 
(IS45SS02).  The antimony concentration in the site-specific background sample from Site 45 
was 1.8 mg/kg.  Only one surface soil sample collected from within Site 45 had an antimony 
concentration greater than the upslope sample.  No antimony was detected in the samples 
collected for the facility-wide background study.  Based on the data, it appears that the antimony 
observed at and upslope from Site 45 resulted from prior land use at NDW, Indian Head, but not 
necessarily from the former abandonment of the drums in the woods at Site 45. 
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Barium was detected in the four surface soil samples and in the site-specific background surface 
soil sample (Figure 7.3).  The barium concentration ranged from 23.8 J mg/kg in sample 
IS45SS04 to 66 mg/kg in sample IS45SS03.  The site-specific background sample had a barium 
concentration of 53.5 J mg/kg.  The barium concentrations of sample IS45SS01, sample 
IS45SS03 and the site-specific background sample exceeded the facility-wide background 95% 
UCL of 47.6 mg/kg by 1.12 times (site-specific background sample) to 1.39 times (sample 
IS45SS03).  Based on the similarity of the barium concentration in the site-specific background 
sample to the barium concentrations in the Site 45 surface soil samples and on the relatively low 
ratios by which the barium concentrations exceeded the facility-wide background levels, it is 
likely that Site 45 has elevated levels of naturally-occurring barium. 
 
Iron was observed in the four surface soil samples collected from Site 45 and in the site-specific 
background surface soil sample (Figure 7.3).  The concentrations ranged from 14,200 mg/kg for 
sample IS45SS03 to 54,900 mg/kg for IS45SS02.  For three of these samples, the iron 
concentration exceeded the facility-wide background 95% UCL of 16,000 mg/kg by 1.09 to 3.43 
times.  The site-specific background sample had an iron concentration of 12,500 mg/kg, which is 
within facility-wide background levels.  The elevated iron levels likely resulted from the 
corrosion of the drums. 
 
Selenium was detected in samples IS45SS01, IS45SS02 and IS45SS04 at similar concentrations: 
1.3 mg/kg for IS45SS02, and 1.6 mg/kg for IS45SS01 and IS45SS04.  All three selenium 
detections exceeded the facility-wide background 95% UCL of 0.62 mg/kg by 2.10 to 2.58 times.  
Selenium was not detected in the site-specific background sample.  The specific origin of the 
slightly elevated selenium levels is not clear, but the data suggest that the excess selenium 
resulted from prior land use at Site 45. 
 
Silver was detected in the surface soil sample IS45SS02 at a concentration of 2.6 mg/kg.  This 
concentration exceeded the facility-wide background 95% UCL by 3.1 times.  Silver was not 
detected in the site-specific background sample.  Sample IS45SS02 was collected from the center 
of the former drum abandonment area.  The data suggest that this elevated silver concentration 
resulted from the former abandonment of the drums.  The lack of silver in the downslope 
samples IS45SS03 and IS45SS04 indicates that the silver has not migrated from the source area.  
Cadmium was distributed in the same manner as silver with a single, elevated detection in 
sample IS45SS02. 
 
The site-specific background data suggest that the presence of elevated levels of some metals at 
Site 45 is influenced by prior land use at IHDIV-NWSC not related to the abandonment of the 
drums in the wooded area.  On the other hand, the iron, silver, and cadmium results, combined 
with the observation that the maximum concentrations of eleven of the 21 inorganics detected at 
Site 45 were observed in the sample collected from the center of the former drum abandonment 
area (IS45SS02), suggest that the drums and/or their contents may have contributed to elevated 
levels of several inorganics at the site. 
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7.4.3.3  Explosives 
 
Nitrocellulose was detected in all four surface soil samples (Figure 7.4).  No other explosives 
were detected in the Site 45 surface soil samples.  Nitrocellulose concentrations ranged from 2.9 
mg/kg in samples IS45SS03 and IS45SS04 to 3.4 mg/kg in sample IS45SS01.  The highest 
nitrocellulose concentration, 7.7 mg/kg, was observed in IS45SS05, the site-specific background 
concentration.  Nitrocellulose was a component of the propellant used in the rocket motor 
catapult tubes that were “soaked out” at Site 44.  The catapult tubes may have contained residual 
propellant that was removed during the soak out process.  The presence of nitrocellulose at Site 
45 suggests that the formerly abandoned drums contained waste from the soak out process.  The 
presence of nitrocellulose in the site-specific background sample suggests that some 
nitrocellulose may have resulted from land use activities at other sites on the NDW, Indian Head. 
 
7.4.4 Subsurface Soil 
 
As described in Sections 7.1.2 and 7.1.6, four subsurface soil samples were collected from Site 
45 and one site-specific background subsurface soil sample was collected upslope from Site 45 
(Figure 7.1).  The results of the subsurface soil sampling are presented in Table 7.4. 
 
7.4.4.1  Organics 
 
7.4.4.1.1  VOCs 
 
Four VOCs were detected in the subsurface soils at Site 45: m/p xylenes, methylene chloride, 
PCE, and toluene.  These VOCs were not detected in the facility-wide background samples.  
Toluene and m/p-xylenes were detected only in sample IS45SB03 and at very low concentrations 
(1.3 J µg/kg and 1.7 J µg/kg, respectively).  Xylenes were observed in the facility-wide 
background samples with a total xylene 95 % UCL of 9.4 µg/kg.  Tetrachloroethene was found 
in samples IS45SB02 and IS45SB04 at very low concentrations (2.7 J µg/kg and 2.6 J µg/kg, 
respectively, Figure 7.2). 
 
Methylene chloride was observed in the four subsurface soil and in the site-specific background 
sample at concentrations ranging from 3.8 J µg/kg (IS45SB05, background) to 6.7 J µg/kg 
(IS45SB03). 
 
7.4.4.1.2  SVOCs 
 
Benzaldehyde and di-n-butlyphthalate were the only two SVOCs detected in the subsurface soil 
samples from Site 45.  The distribution of these two SVOCs is shown in Figure 7.2.  No SVOCs 
were found in sample IS45SB04 and the site-specific background sample. 
 
Benzaldehyde was detected in sample IS45SB01 at a concentration of 99 J µg/kg.  This sample 
was collected from northwest of the former drum area. 
 
Di-n-butlyphthalate was detected in three subsurface soil samples, IS45SB01, IS45SB02, and 
IS45SB03.  Concentrations ranged from 50 J µg/kg in sample IS45SB02, collected from within 
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the former drum area, to 140 J µg/kg in sample IS45SB03, obtained from southeast of the former 
drum area.  As described in Section 6.4.3.1, phthalates are common laboratory artifacts. 
 
7.4.4.2  Inorganics 
 
Nineteen metals were detected in the subsurface soils collected from Site 45.  Cadmium and 
silver were detected in the surface soil but were not detected in the subsurface soil.  Thallium 
was detected in the subsurface soil but not in the surface soil.  The results are summarized and 
compared to the facility-wide background data in Table 7.5.  Sample IS45SB03 was claylike 
while the other three samples and the site-specific background sample were non-claylike.  The 
IS45SB03 results were compared to the facility-wide 95% UCL for claylike soils, while the 
maximum concentration for samples IS45SB01, IS45SB02 and IS45SB04 were compared to the 
facility-wide 95% UCL for non-claylike soils (Table 7.5).  Three metals (antimony, barium and 
magnesium) were found at concentrations greater than the facility-wide background 
concentrations.  In the site-specific background sample, the concentrations of antimony, barium, 
calcium, cobalt, manganese and zinc exceeded the facility-wide background 95% UCL for non-
claylike soils. 
 
The following discussion focuses on antimony, barium, iron and selenium.  Antimony was 
selected because antimony was detected in two non-claylike samples and no antimony was 
detected in the facility-wide background samples for non-claylike soils.  Barium was selected 
because its maximum concentration in non-claylike soil exceeded the facility-wide 95% UCL. 
Iron and selenium were selected because of their abundance and elevated concentrations 
observed in the surface soil samples.  This approach facilitated an evaluation of how the 
chemical concentrations are affected by soil depth, allowing a more comprehensive discussion of 
potential transport mechanisms. 
 
Antimony was detected in samples: IS45SB02, IS45SB03, and IS45SB04 (Figure 7.3).  The 
concentrations ranged from 0.77 mg/kg (IS45SB03) to 1.7 mg/kg (IS45SB02).  The site-specific 
background sample had an antimony concentration of 0.88 mg/kg.  Antimony was not detected 
in non-claylike subsurface soils during the facility-wide background study.  The concentration 
for IS45SB03 was within the facility-wide background 95% UCL of 1.8 mg/kg for claylike soils.  
As described in Section 7.4.3.2, the surface soil samples contained elevated levels of antimony.  
The subsurface soil data indicate that some antimony from the surface soils may have migrated 
downwards.  The presence of elevated concentrations of antimony in the site-specific 
background sample suggests that other land use besides the former abandonment of the drums 
may have contributed to the elevated antimony concentrations. 
Barium was detected in the four subsurface soil samples and in the site-specific background 
subsurface soil sample.  The concentration in the claylike sample, IS45SB03, was 62.6 mg/kg, 
which was less than the corresponding facility-wide background 95% UCL of 68 mg/kg.  The 
concentrations in the non-claylike samples ranged from 9.3 J mg/kg in sample IS45SB01 to 51.4 
mg/kg in IS45SB04.  The site-specific background concentration was 53.2 mg/kg.  The barium 
concentration in both sample IS45SB04 and the site-specific background sample exceeded the 
corresponding facility-wide background 95% UCL of 36.6 mg/kg by 1.4 times and 1.45 times, 
respectively.  The similarity of the barium concentrations to the site-specific background 
concentration and the relatively low ratios by which the barium concentrations in sample 
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IS45SB04 and the site-specific background sample exceeded the facility-wide background level 
suggest that barium levels at Site 45 are naturally elevated. 
 
Iron was observed in the four subsurface soil samples at concentrations ranging from 4,380 
mg/kg (IS45SB01) to 13,500 mg/kg (IS45SB03).  The site-specific background sample had an 
iron concentration of 11,200 mg/kg.  The Site 45 iron concentrations in the subsurface soil 
samples and the site-specific background sample were less than the corresponding facility-wide 
background 95% UCL.  The data indicate that the elevated iron levels in the surface soil from the 
corrosion of the formerly abandoned drums did not result in elevated iron concentrations in the 
subsurface soils. 
 
Selenium was detected in only one of the subsurface soil samples, IS45SB02, at a concentration 
of 0.85 mg/kg.  Selenium was not observed in the site-specific background sample.  The facility-
wide background 95% UCL for selenium in non-claylike soils was 1.1 mg/kg.  The selenium 
concentration of IS45SB02 was within facility-wide background levels.  Based on these results, 
the elevated selenium levels observed in the surface soils have not adversely affected the 
subsurface soils. 
 
In general, the subsurface soil results indicate that minimal leaching of inorganic analytes 
through the soil column at Site 45 has occurred. 
 
7.4.4.3  Explosives 
 
Nitrocellulose was the only explosive detected in the Site 45 subsurface soil samples.  
Nitrocellulose was detected in the four subsurface soil samples at concentrations ranging from 
2.7 mg/kg (IS45SB01) to 3.1 mg/kg (IS45SB02) (Figure 7.4).  In addition, the site-specific 
background sample contained nitrocellulose at a concentration of 2.9 mg/kg.  As described in 
Section 7.4.3.3, nitrocellulose was a component of the propellant removed by the soak out 
process at Site 44.  The nitrocellulose results suggest that the formerly abandoned drums 
contained waste from the soak out process.  Because nitrocellulose was also observed in the site-
specific background sample, it is possible that some of the nitrocellulose resulted from prior land 
use at other sites on the NDW, Indian Head facility. 
 
7.4.5 Shallow Groundwater 
 
As described in Section 7.1.3, four shallow grab groundwater samples were collected at Site 45 
(Figure 7.1).  The analytical results for all compounds detected are presented in Table 7.6. 
 
7.4.5.1  Organics 
 
7.4.5.1.1  VOCs 
 
No VOCs were detected in the grab shallow groundwater samples. 
 

7-12  M:\Projects\CHM_003_004_13\R04-04.102_new.doc 



7.0—SITE 45 ABANDONED DRUMS 

7.4.5.1.2  SVOCs 
 
One SVOC, diethylphthalate was detected in two of the grab shallow groundwater samples.  The 
diethylphthalate concentrations were 1.1 J µg/L (IS45GW04) and 7.1 J µg/L (IS45GW01). 
 
7.4.5.2  Inorganics 
 
The grab shallow groundwater samples were analyzed for total metals (unfiltered) and dissolved 
metals (filtered).  These results are compared in Table 7.7.  Because the samples were collected 
from DPT borings and not from actual monitoring wells, the groundwater contained high levels 
of turbidity.  Metals tend to be associated with turbidity.  Due to the high turbidity of the grab 
samples, it is likely that the finer soil particles passed through the 0.45 micron filters used to 
collect the filtered samples and contributed to the dissolved metals concentrations. 
 
For informational purposes only, the facility-wide background 95% UCLs for samples collected 
from shallow groundwater monitoring wells are presented in Table 7.7.  The results of the grab 
samples are not directly comparable to the monitoring well data.  However, the data do indicate 
that the dissolved concentrations of arsenic, cadmium, calcium, copper, iron, lead, mercury, 
potassium, sodium and vanadium were within the facility-wide background levels.  Because it is 
likely that the grab shallow groundwater samples contained turbidity even after filtration, the fact 
that a filtered metal concentration exceeded the facility-wide background 95% UCL does not 
necessarily mean that the actual dissolved concentration of that metal exceeded facility-wide 
background levels. 
 
In the unfiltered samples, 20 metals were detected.  Fifteen of these metals were found at all four 
sampling locations.  Seventeen metals were detected in the filtered samples.  Of these analytes, 
eleven were observed at all four sampling locations.  Cadmium and selenium were detected in 
filtered samples but not in any of the unfiltered samples.  Arsenic, copper, lead, mercury, and 
vanadium were detected in the unfiltered samples but not in any of the filtered samples.  As 
shown in the side-by-side comparison of the unfiltered and filtered results, typically the filtered 
samples contained lower concentrations of the inorganic analytes.  This observation indicates 
that a substantial fraction of the metals present were associated with the turbidity. 
 
To illustrate the transport of inorganics between subsurface soil and groundwater, the following 
discussion focuses on the same inorganics presented in Sections 7.4.3.2 and 7.4.4.2: antimony, 
cadmium, iron, selenium and silver. 
 
Antimony was detected in one unfiltered sample (IS45GW02) at a concentration of 39.2 µg/L, 
and in one filtered sample (IS45GW03) at a concentration of 5 µg/L.  No antimony was detected 
in the groundwater samples collected during the facility-wide background study.  The low 
filtered antimony concentration and its detection in only one filtered sample indicate that 
antimony tends to associate with the soil and to not dissolve into the groundwater. 
 
Cadmium was not detected in any of the unfiltered samples, but was observed in the filtered 
samples for IS45GW01, IS45GW02 and IS45GW03.  The concentrations ranged from 0.42 µg/L 
(IS45GW02) to 0.7 µg/L (IS45GW01).  These filtered sample results were within the facility-
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wide background cadmium concentration of 2.9 µg/L.  These data indicate that the elevated 
cadmium levels in the surface soil in the center of the former drum area have not adversely 
affected the groundwater. 
 
Iron was detected in all the filtered and unfiltered samples.  The concentrations in the unfiltered 
samples ranged from 15,000 µg/L to 1,160,000 µg/L.  The iron concentration of the filtered 
samples ranged from 117 µg/L to 1,780 µg/L.  The substantial difference between the filtered 
and unfiltered concentrations demonstrates the extent to which iron associates with turbidity.  
The filtered iron concentrations were below the dissolved facility-wide background 
concentration of 14,100 µg/L.  These results support the conclusion that the elevated iron 
concentration in the surface soil at Site 45 did not adversely impact the underlying groundwater. 
 
Selenium was detected in the filtered sample for IS45GW01 but was not detected in any of the 
unfiltered samples.  Typically, it is expected that the filtered concentration would be less than the 
corresponding unfiltered concentration because of the tendency for inorganics to associate with 
turbidity.  It is likely that the detected presence of selenium in the filtered sample but not in the 
unfiltered sample is due to variability associated with detecting an analyte at concentrations close 
to the detection limit.  The observed concentration, 3.5 µg/L, was less than the facility-wide 
background 95% UCL for unfiltered groundwater monitoring well samples.  The data indicate 
that the elevated concentrations of selenium in the soil have not adversely affected the 
groundwater. 
 
Silver was detected in the unfiltered sample for IS45GW02 at a concentration of 5.1 µg/L and in 
the filtered sample for IS45GW01 at a concentration of 2.1 µg/L.  The low frequency of 
detection and the low concentrations suggest that little silver dissolves from the subsurface soil 
into the groundwater.  The groundwater samples collected during the facility-wide background 
study contained no detectable levels of silver. 
 
In general, the lowest metals concentrations were found in sample IS45GW01, while the highest 
filtered metals concentrations were observed in sample IS45GW03 located southeast of the 
center of the former drum abandonment area. 
 
7.4.5.3  Explosives 
 
No explosives were detected in the shallow grab groundwater samples. 
 
7.5 Fate and Transport 
 
The fate and transport of chemicals found in soil and shallow groundwater at Site 45, NDW, 
Indian Head, are discussed in this section.  The fate and transport are described to support the 
human-health and ecological risk assessments and to aid in defining remedial alternatives. 
 
7.5.1 Contaminant Migration at Site 45 
 
This section discusses the site-specific source areas and potential mechanisms for contaminant 
release and migration from the source area at Site 45.  The discussion is organized by media 
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within the site that may contribute to contaminant movement.  The dominant fate and transport 
mechanisms are summarized in the conceptual site model in Section 7.5.3. 
 
7.5.1.1  Source Area 
 
Based on the chemical and physical data gathered for the site and on the information provided by 
NDW, Indian Head, the location at which drums had been abandoned is identified as the 
potential contaminant source area.  Prior to their removal for offsite abandonment, these drums 
had rusted through in some places.  It is not known what these drums contained.  Based on their 
age, it is speculated that the drums contained solvents used in the soak out process at Site 44. 
 
The dominant mechanisms for contaminant transport from the source area at the site are 
hypothesized to be: 
 
• 

• 

• 

Dissolution of contaminants from the surface soil by precipitation. 
 

Erosion of surface soil and deposition.  
 

Leaching of contaminants from surface and subsurface soil by infiltrating precipitation 
and transport to the underlying groundwater system, with subsequent contaminant 
movement with the groundwater flow. 

 
7.5.1.2  Releases from Soil to the Atmosphere 
 
Wind erosion and vehicular traffic are typically the primary mechanisms for the release of 
surface soil or exposed subsurface soil to the air.  A contaminant associated with the entrained 
soil particles will be transported away from the contaminant source.  Inorganics and many 
SVOCs tend to bind strongly to the soil, particularly the fine particulates that are more readily 
suspended by wind or vehicular traffic.  Because the site is in the woods, there is no vehicular 
traffic across the site soil.  The vegetation and the leaf litter at the site would inhibit wind 
erosion.  The potential for transport of site contaminants via this mechanism is considered to be 
minimal. 
 
Because few VOCs were observed at the site, and their detected concentrations were low, 
volatilization is not considered to be a significant transport process at Site 45. 
 
7.5.1.3  Runoff from Surface Soil to Surface Water 
 
During storm events and in the spring during snowmelt, contaminants associated with the surface 
soil may dissolve into the surrounding soil water and be transported in the surface runoff.  Based 
on the topographical contours (Figure 7.1), it appears that stormwater runoff would flow south 
from the site.  Most of this runoff would be intercepted by the wetland adjacent to Site 45.  
Based on the topography, water will remain in the wetland and will not continue to migrate away 
from the site. 
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The few VOCs that were detected at Site 45 were found at very low concentrations.  Based on 
this information, dissolution of VOCs from surface soil into stormwater runoff is unlikely to be 
significant transport pathway at Site 45. 
 
SVOCs resist leaching because of their strong tendency to sorb to soil.  The Kocs for the SVOCs 
observed at Site 45 range from 288 ml/g (diethyphthalate) to 1.51 x 107 ml/g (bis(2-
ethylhexyl)phthalate).  While diethylphthalate would have a tendency to dissolve as opposed to 
sorb to soil, diethylphthalate was found in only one sample at a very low concentration (91 J 
µg/kg).  Based on the SVOC concentrations and partition coefficients, it is unlikely that 
dissolution of SVOCs into stormwater runoff with subsequent downslope transport is an 
important transport pathway at the site. 
 
Inorganic contaminants associated with surface soil may also dissolve into the surrounding soil 
water.  The more mobile inorganics, such as arsenic, may be transported in this manner.  As 
described in Section 7.4.3.2, many inorganics, including arsenic, were observed at Site 45 at 
elevated concentrations.  Because of the time necessary for inorganics to dissolve from the soil 
into water, it is unlikely that this process is an important transport pathway at Site 45. 
 
7.5.1.4  Erosion of Surface Soil 
 
During storm events, the finer particles from the surface soil will be suspended and transported 
with the stormwater runoff downgrade until the particles settle out by gravity.  As noted in 
Section 7.5.1.3, based on the site topography stormwater runoff would likely flow south from the 
site and be intercepted by the adjacent wetland.  Evaluation of the analytical data, however, 
indicates that erosion is not an important transport process at Site 45.  While the surface soil 
samples contained 17 metals at elevated concentrations, the sediment samples contained only 
four metals at elevated concentrations.  One of these four metals, thallium, was not detected in 
the surface soil samples.  Nitrocellulose was observed in all the surface soil samples but in none 
of the sediment samples.  In addition, the sediment samples contained 13 SVOCs while the 
surface soil samples contained only five SVOCs.  Only two SVOCs, bis(2-ethylhexyl)phthalate 
and di-n-butylphthalate, were detected in both sediment samples and surface soil samples.  The 
vegetation and gentle slope likely inhibit soil erosion from Site 45. 
 
7.5.1.5  Releases from Soil to Groundwater 
 
Percolation of rainfall and snowmelt through the unsaturated soil can dissolve contaminants from 
the soil and transport them through the soil column. Both surface soil and subsurface soil can 
serve as sources of contaminants for deeper soil horizons and groundwater. 
 
The nitrocellulose data suggest that nitrocellulose is transported to underlying soils, but the 
nitrocellulose does not dissolve into the groundwater.  The analytical results indicate that this 
pathway is not an important transport process for organic compounds and explosives. 
 
The subsurface soil data indicate that some inorganic compounds, such as antimony, have 
leached to the subsurface soil.  Substantially fewer inorganics were observed at elevated levels in 
the subsurface soil than in the surface soil (four in the subsurface soil vs. sixteen in the surface 
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soil), indicating that, for many inorganics, the association with the surface soil effectively 
inhibits their downward transport. 
 
A comparison of the filtered grab shallow groundwater sample results to the risk-based 
concentrations for tap water indicated that minimal risk is posed by the dissolved inorganics in 
the groundwater.  The transfer of inorganics from the subsurface soils to the groundwater is not 
considered to be an important transport process at this site. 
 
7.5.1.6  Migration of Contaminants in Groundwater 
 
Based on the shallow grab groundwater samples, it was determined that chemicals present in the 
groundwater did not pose a threat to human health or the environment.  The migration of 
chemicals within the groundwater is not considered to be an important transport mechanism at 
this site. 
 
7.5.2 Contaminant Fate 
 
Some of the organic compounds may be subject to transformation through microbial activity.  
The vegetated nature of the site would support a strong microbial community in the surface soil.  
Because of the few organics observed at Site 45 and their low concentrations, biodegradation is 
not considered to be an important transformation process. 
 
Bioaccumulation is the process by which contaminants are ingested by ecological receptors and 
concentrated within the tissues of those receptors.  Because of the wooded nature of the site, it is 
likely that ecological receptors (mammals) visit the area on a regular basis.  While foraging, 
these receptors may ingest contaminated surface soil.  Those compounds with a tendency to 
associate with the soil, such as SVOCs (bis(2-ethylhexkyl)phthalate) and inorganics (arsenic, 
silver) may accumulate in these ecological receptors over time. 
 
7.5.3 Conceptual Site Model 
 
In Table 7.8, the above fate and transport discussions are summarized into the site-specific 
conceptual model.  
 
7.6 Baseline Human Health Risk Assessment 
 
This section presents the results of the HHRA for Site 45.  As described in Section 7.0, the field 
investigation included the collection of sediment and surface water samples from a wetland that 
had been originally included in Site 45.  Because the data indicated that the contaminants 
observed in the wetland were not related to Site 45, the wetland was separated from Site 45.  For 
informational purposes, however, the HHRA for exposure to the wetland’s sediment and surface 
water is presented in Appendix I. 
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7.6.1 Data Summary 
 
As described in Section 7.1, samples of surface soil, subsurface soil, and shallow groundwater 
were collected from Site 45 and analyzed for VOCs, SVOCs, explosives, metals, grain size 
distribution (surface soil samples), TOC and pH.  Comparison of the grab shallow groundwater 
results to residential RBCs indicated that the groundwater had not been adversely affected by any 
potential soil contamination.  Therefore, no groundwater monitoring wells were installed at Site 
45 and evaluation of the groundwater exposure pathway was removed from the HHRA. 
 
From the analytical results, the HHRA data set is developed.  The HHRA data set does not 
include pH, TOC or grain size distribution, nor does it include the site-specific background 
samples IS45SS05 and IS45SB05.  The samples and associated analyses that form the HHRA 
data set are presented in Table 7.9.  The data used in the HHRA are presented in Appendix E.3.1, 
Table E.3.1.1.  All results were validated as acceptable for use in the HHRA.  The statistical 
evaluation of these data is provided in Appendix E.3.1, Tables E.3.1.2 and E.3.1.3.  The sample 
statistics include frequency of detection, minimum and maximum detected values, normal and 
lognormal mean, normal and lognormal standard deviation, results of the Shapiro-Wilkes W-test, 
and the 95% UCL for the normal and lognormal distributions. 
 
7.6.2 Potential Receptors and Exposure Pathways 
 
As described in Section 4.4.1.3, it is necessary to identify the different populations that may be 
exposed to COPCs at a site and the manner(s) in which these populations may be exposed.  The 
exposure setting, current land use and projected land use were evaluated to identify the potential 
receptors and exposure pathways. 
 
7.6.2.1  Exposure Setting 
 
Site 45 is located approximately 300 feet west of Site 44 (Soak Out Area) in the northwest-
central portion of the facility.  The site is in a wooded area 125 feet northeast of Building 674 
and 450 feet northwest of Building 1363 (Figure 7.1).  The terrain has a very slight slope to the 
south.  The site previously contained 21 empty, partially rusted 55-gallon drums and two 
overpack drums.  The drums were rusted through in some places and some appeared to have 
been cut and welded end-to-end in a manner similar to the drums that were used at Site 44 (Soak 
Out Area).  Although the origin and contents of the drums are not known, it is suspected that 
these drums contained a hazardous waste, probably solvent(s), in particular Pennchem 901B.  
Had these drums been full when placed at the site, up to approximately 1,300 gallons of solvent 
could have leaked to the underlying soil (EFA CHES, Oct 1997). 
 
7.6.2.2  Land Use and Potentially Exposed Populations 
 
Because Site 45 is adjacent to an industrial area, the industrial worker is a current use receptor.  
In addition, because the site is not restricted by a fence, it is possible for trespassers to gain 
access to the site.  The adult industrial worker, adolescent trespasser/visitor and adult 
trespasser/visitor are the three receptors identified under the current land use conditions. 
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The projected future use of the site is consistent with current activities (unused land adjacent to 
an industrial area).  Therefore, the trespasser/visitor and industrial worker are included for 
evaluation under future land use.  It is also conservatively assumed that the site could be 
developed and used for residential activities in the future.  Although it is not expected that 
development of the site for residential use would occur, this assumption is included in the risk 
evaluation per Navy policy.  Therefore, the potential future receptors include the construction 
worker, the adult resident and the child resident, in addition to the trespasser/visitor and 
industrial worker receptors. 
 
7.6.2.3  Potential Exposure Pathways 
 
A complete exposure pathway has five elements:  a source, a mechanism for release and 
migration, an environmental transport medium, a point of potential human contact, and a route of 
intake.  These elements as they apply to Site 45 are discussed below. 
 
The contaminant source at Site 45 is the contents of the drums that had been placed in the woods.  
These drums have been removed.  Other than the contamination that may still be present in the 
soil that had been beneath the drums, there is no continuing contaminant source.  It is possible 
that the drums contained a solvent used in the soak out process, Pennchem 901B, a polysulfide 
solvent containing mercaptan. 
 
Release and Transport Mechanisms 
Section 7.5 describes the different fate and transport processes as they apply to the conditions at 
Site 45.  The data, in particular the results for the inorganic analytes, suggest that minimal 
leaching of compounds in the surface soil to the underlying subsurface soil occurred.  Based on 
the grab shallow groundwater data, the site groundwater is not considered a potential exposure 
medium in this HHRA.  Based on sediment and surface water data collected from the adjacent 
wetland, it is determined that contamination from Site 45 is not migrating downslope from the 
former location of the abandoned drums.  Therefore the sediment and surface water in the 
adjacent wetland are not considered to be potential exposure pathways for the Site 45 
contamination.   
 
Because of the vegetated nature of the site, it is unlikely that substantial amounts of fugitive dust 
would be released by the surface soils.  The risk assessment, however, considered the transfer of 
COPCs to air from soil through fugitive dust emissions. 
 
Potential Exposure Points and Intake Routes - Current 
Exposure points are locations where humans could contact contamination.  The current exposure 
points for the industrial worker, adult trespasser/visitor and adolescent trespasser/ visitor are the 
surface soil across the site and any fugitive dust emissions from the surface soil.  Therefore, the 
intake or exposure routes include ingestion of and dermal contact with the surface soil and the 
inhalation of fugitive dust emissions from the surface soil. 
 
The current exposure routes and receptors quantitatively evaluated were: 
 
• Trespasser/visitor (adult and adolescent): 
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ingestion of and dermal contact with surface soil; and 
inhalation of fugitive dust emissions from surface soil. 

 
Industrial Worker (adult): 

 
ingestion of and dermal contact with surface soil; and 
inhalation of fugitive dust emissions from surface soil. 

 
Potential Exposure Points and Intake Routes - Future 
All future receptors could be exposed to future surface soils (a mixture of surface soil and 
subsurface soil) through dermal absorption, ingestion, and inhalation of fugitive emissions.  
Because the data indicated that the groundwater did not pose a threat to human health, future use 
of the site groundwater is not considered an exposure pathway. 
 
In summary, the future exposure routes and receptors quantitatively evaluated were: 
 

Trespasser/visitor (adult and adolescent): 
 

ingestion of and dermal contact with future surface soil; and 
inhalation of fugitive dust emissions from future surface soil. 

 
Industrial Worker (adult): 

 
ingestion of and dermal contact with future surface soil; and 
inhalation of fugitive dust emissions from future surface soil. 

Resident (adult, child and lifetime): 
 

ingestion of and dermal contact with future surface soil; and 
inhalation of fugitive dust emissions from future surface soil. 

 
Construction Worker (adult): 

 
ingestion of and dermal contact with future surface soil; and 
inhalation of fugitive dust emissions from future surface soil. 

 
The future and current exposure scenarios are summarized in Table 7.10 and RAGS Table 1 
(Appendix E.3.2). 
 
7.6.3 Identification of Chemicals of Potential Concern 
 
The analytical data were screened to identify the COPCs associated with each exposure pathway.  
Two sets of data were evaluated:  surface soil results (for current land use scenario); and pooled 
surface soil and subsurface soil results (for future land use scenario).  Contaminants not detected 
in a given data set were eliminated from the HHRA.  For each analyte detected, the maximum 
soil concentration was used to estimate the maximum ambient air concentration caused by 
fugitive dust emissions.  As described in Section 4.4.1.2, the maximum concentration was 
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compared to the appropriate screening value.  If the maximum concentration was less than the 
screening value, the contaminant was eliminated from the risk assessment. 
 
The results of this screening process are presented in RAGS Table 2.1 through Table 2.7 
(Appendix E.3.2) and are summarized in Table 7.11.  The estimated maximum ambient air 
concentration of each detected analyte released from the current surface soil and future surface 
soil was below its screening value.  Therefore, inhalation to fugitive dust emissions was not 
quantitatively evaluated in the HHRA. 
 
7.6.4 Exposure Point Concentrations and Intake Calculations 
 
For the COPCs identified in Table 7.11, the exposure point concentrations for the RME and CT 
exposure scenarios were estimated as described in Section 4.4.1.3.  These concentrations are 
presented in RAGS Tables 3.1 and 3.2 (Appendix E.3.2).  From these concentrations, the 
estimated average daily intake for each potential receptor via each intake route was calculated.  
The exposure parameters and intake equations used in these calculations are presented in RAGS 
Tables 4.1 through 4.7 (Appendix E.3.2). 
 
7.6.5 Risk Characterization 
 
Risks were evaluated for exposure to surface soil for current and future land use scenarios.  For 
the future scenario, the surface soil concentration was estimated by pooling the results from the 
analysis of surface soil samples and subsurface soil samples.  This approach was based on the 
assumption that, over time, the surface soil mixes with the underlying subsurface soil. 
 
Under the current land use scenario, RME risk estimates for exposure to surface soil were 
calculated for an adolescent trespasser/visitor, an adult trespasser/visitor, and an industrial 
worker (RAGS Tables 7.1.RME, 7.2.RME, and 7.3.RME for non-cancer hazards, and RAGS 
Tables 8.1.RME, 8.2.RME, and 8.3.RME for carcinogenic risks (Appendix E.3.2)). The results 
are summarized in Tables 7.12 and 7.12 and in RAGS Tables 9.1 through 9.3 (Appendix E.3.2).  
As stated in Section 7.6.3, the risk associated with the inhalation of fugitive emissions from the 
current surface soil was not quantified because the estimated ambient air concentrations were 
below the screening values (RAGS Table 2.2 (Appendix E.3.2)). 
 
RME risk estimates for future exposure to surface soil were calculated for an adult and child 
resident, a construction worker, an industrial worker, an adolescent trespasser/visitor and an 
adult trespasser/visitor (RAGS Tables 7.4.RME through 7.9.RME for non-cancer hazards, and 
Tables 8.4.RME through 8.8.RME for carcinogenic risks (Appendix E.3.2)).  The results are 
summarized in Tables 7.12 and 7.13 and in RAGS Tables 9.4 through 9.10 (Appendix E.3.2).  
As with the current use scenario, the risk associated with the inhalation of fugitive emissions 
from the future surface soil was not quantified because the estimated ambient air concentrations 
were below the screening values (RAGS Table 2.7 (Appendix E.3.2)).  Because the HIs for the 
future child resident and the future construction worker exceeded 1.0, the corresponding CT 
exposure scenarios were evaluated.  The results of this assessment are presented in Table 7.14 
and RAGS Tables 7.10.CT and 7.11.CT (Appendix E.3.2), and are summarized in RAGS Tables 
9.11 and 9.12 (Appendix E.3.2). 
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Adolescent Trespasser/Visitor 
Under the current land use scenario, the non-cancer hazard posed by the surface soil COPCs to 
the adolescent trespasser/visitor is estimated to be a HI of 0.095, substantially less than the HI of 
1.0 that is considered to be protective of human health.  The HI for the future adolescent 
trespasser/visitor is the same as that for the current adolescent trespasser/visitor. 
 
The ILCR for the adolescent trespasser/visitor is 5.2 x 10-7 under current conditions, and 4.0 x 
10-7 for future land use.  Both of these estimates are less than the USEPA target risk range of 10-6 
to 10-4. 
 
The non-cancer hazards and carcinogenic risks for the current adolescent trespasser/visitor and 
future adolescent trespasser/visitor at Site 45 are acceptable. 
 
Adult Trespasser/Visitor 
The HI for both the current and future adult trespasser/visitor is 0.075.  This HI is substantially 
below the target or USEPA benchmark HI of 1.0. 
 
The ILCR for the adult trespasser/visitor under the current land use scenario is 1.1 x 10-6.  Under 
the future land use scenario, the ILCR for the adult trespasser/visitor is 8.2 x 10-7.  The former 
ILCR is within the USEPA target risk range, while the latter ILCR is less than the USEPA target 
risk range. 
 
The non-cancer hazards and carcinogenic risks for the current adult trespasser/visitor and future 
adult trespasser/visitor at Site 45 are acceptable. 
 
Resident 
The HI for the future adult resident is estimated to be 0.62, which is less than the USEPA 
benchmark of 1.0.  The HI for the future RME child resident is 2.1.  The HI for each target 
organ, however, is less than the benchmark value of 1.0, indicating that adverse effects for the 
future RME child resident are not expected.  Because the total HI for the future RME child 
resident exceeded 1.0, the CT exposure scenario is evaluated.  The HI for the future CT child 
resident is 0.23, which is below the target value of 1.0. 
 
The ILCR for the future lifetime resident is 2.9 x 10-5, which is within the USEPA target risk 
range. 
 
The chemicals detected at Site 45 do not pose unacceptable health risks to the future adult and 
child residents. 
 
Construction Worker 
The HI for the future construction worker is 1.4, which exceeds the target HI of 1.0.  On a target 
organ basis, however, the HIs are less than 1.0.  This evaluation indicates that the chemicals 
detected at Site 45 do not pose a non-cancer health hazard.  The CT exposure scenario is 
evaluated.  The HI for the future CT construction worker is 0.33, which is less than the target HI. 
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The ILCR for the future construction worker is 6.9 x 10-7, which is below the target risk range of 
10-6 to 10-4. 
 
The chemicals detected at Site 45 do not pose unacceptable health risks to the future construction 
worker. 
 
Industrial Worker 
The HI for the current industrial worker is 0.50 and for the future industrial worker is 0.49.  The 
non-cancer risk for this receptor under both land use scenarios is below the target HI. 
 
The ILCR for the current industrial worker is 6.8 x 10-6, which is within the USEPA target risk 
range.  For the future industrial worker, the ILCR is 5.2 x 10-6.  This ILCR is also within the 
USEPA target risk range. 
 
The non-cancer hazards and carcinogenic risks for the current industrial worker and future 
industrial worker at Site 45 are acceptable. 
 
Summary 
RAGS Table 10 presents the risk and non-cancer hazards associated with exposure to the COPCs 
at Site 45 only for those exposure routes resulting in an HI greater than 1.0 or an ILCR greater 
than 10-5.  Although an ILCR of 10-5 is within the EPA target risk range, CERCLA allows risk 
managers to decide to remediate a site with an ILCR within the target risk range if site-specific 
conditions warrant.  The RAGS Table 10 summarizes those chemicals that are primary 
contributors to a cumulative ILCR of 10-5 or greater in order to provide additional information to 
the risk managers. 
 
No HIs for the Site 45 exposure routes exceeded 1.0.  The future age-adjusted resident had an 
ILCR of 2.9 x 10-5.  As shown in RAGS Table 10.1 (Appendix E.3.2), this risk was due entirely 
to the presence of arsenic in the soil. 
 
7.6.6 Uncertainties Specific to Site 45 
 
Uncertainty is inherent to any risk assessment.  A discussion of uncertainties that are common to 
each risk assessment performed for this Remedial Investigation is presented in Section 4.4.1.6. 
 
At Site 45, the limited number of samples collected for each environmental medium does create 
uncertainty in estimating the expected concentration of a given COPC at the site.  This 
uncertainty is mitigated by the fact that the samples were distributed across a small geographical 
area. 
 
Nitrocellulose was not quantitatively evaluated in the HHRA because of a lack of toxicity data.  
Some studies on nitrocellulose have been conducted.  Those studies indicate that nitrocellulose is 
relatively non-toxic (Alvarado, 2002).  Therefore, it is unlikely that the inability to quantify a 
health risk for the nitrocellulose had a substantial effect on the HHRA. 
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Some of the soil cadmium data used in the HHRA as if they were unqualified were actually 
qualified as “analyte not detected above associated blank” (“B” qualified).  Use of the B-
qualified data as if they were unqualified is a conservative approach.  Because cadmium 
contributed minimally to the non-cancer hazards from exposure to soil, the approach used should 
not substantially affect the HHRA. 
 
7.7 Site 45 Ecological Risk Assessment (Steps 1 – 3A) 
 
7.7.1 Screening Problem Formulation 
 
Problem formulation involves preparing descriptions of environmental setting, sources, fate and 
transport of site chemicals, chemical ecotoxicity, and potential receptors.  This information is 
used to build the conceptual model.  The conceptual model includes a discussion of exposure 
pathways, as well as assessment and measurement endpoints. 
 
Site History and Environmental Setting 
Site 45 is located in a wooded area, northeast of Building 674 and northwest of Building 1363 as 
shown in Figure 7.1.  As described in Section 1.5.3, the site previously contained 21 empty, 
partially rusted 55-gallon drums and two overpack drums that may have held solvent used in the 
soak out process at Site 44. 
 
Habitats within the vicinity of Site 45 include mixed hardwood and pine forest and an emergent 
wetland.  The emergent wetland, which is vegetated by reeds, is located southwest and 
downgradient of the former location of the drums (Figure 7.1).  In the southwestern section of 
the wetland, there is a relatively small open water area (i.e., surrounded by emergent wetland 
plants).  The analytical data for soil samples, sediment samples and surface water samples 
indicate that the wetland does not receive surface runoff from the former drum disposal area.  
This wetland was initially part of Site 45.  Based on evaluation of the data, it was determined that 
the wetland should be separated from Site 45 for investigation as a site screening area.  For 
informational purposes, the ecological risk assessment performed using the wetland sediment 
and surface water data is included in Appendix I. 
 
The forested area likely supports many songbird species and various mammals, such as gray 
squirrel, red fox, and white-tailed deer. 
 
Summary of Available Analytical Data 
As described in Section 7.1.3, five surface soil samples (0-6 inches; IS45SS01 through 
IS45SS05) were collected at the site as part of the RI (Figure 7.1).  Four of these samples were 
collected in proximity to the former location of the partially rusted drums, and one sample 
(IS45SS05) was collected upslope of Site 45.  The sample at IS45SS05 was collected for the 
purpose of comparing the site area samples to a sample unaffected by site activities.  Sample 
IS45SS05 was not considered in the determination of site maximum and mean concentrations.  
Sample IS45SS05 was collected northwest of Building 1363 and directly north of the former 
location of the storage drums.  All samples were analyzed for TAL metals, TCL SVOCs, 
explosives, TCL VOCs, TOC, and pH. 
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Ecotoxicity and Potential Receptors 
Although it is suspected that industrial solvents were released from the drums formerly 
abandoned at Site 45, the chemicals expected to be of primary ecological concern were not 
known because the contents of the drums and length of time they remained at the site were 
unknown.  The drums could have contained a wide variety of solvents which tend to be toxic to 
terrestrial wildlife.  Most solvents, however, are volatile and are not expected to remain in the 
surface soil in substantial amounts due their tendency to readily evaporate and transform over 
time. 
 
Preliminary Conceptual Model 
Information on the habitat features and the fate and transport of the chemicals detected at the site 
were used to build the preliminary conceptual model (Figure 7.7).  The conceptual model 
addresses complete exposure pathways, receptors, and endpoints. 
 
Exposure Pathways.  At Site 45, complete exposure pathways exist for ecological receptors via 
surface soils.  Key exposure routes for organisms inhabiting the area include ingestion of 
chemicals adsorbed to soil (invertebrates), and direct contact with chemicals in the soil 
(invertebrates and plants).  Other organisms that forage in the area are also potentially exposed to 
chemicals by incidental ingestion of soil, and ingestion of invertebrates and/or plants that have 
accumulated body burdens. 
 
Assessment and Measurement Endpoints.  The conclusion of problem formulation includes 
the selection of preliminary assessment and measurement endpoints.  Based on the habitat and 
types of contaminants potentially present, assessment endpoints were chosen to evaluate the 
potential risk to ecological receptor populations from chemicals at Site 45.  Each assessment 
endpoint and corresponding representative species or community are described below and are 
summarized in Table 7.15. 
 
Terrestrial Habitat 
 
1.  Growth, survival, and reproduction of soil invertebrate communities — Soil invertebrates, 
such as earthworms, promote soil fertility by breaking down organic matter and releasing 
nutrients.  Soil invertebrates also improve aeration, drainage, and aggregation of soil, and serve 
as a forage base for many terrestrial species.  The soils at the site will support fewer 
insectivorous birds and mammals if chemical concentrations are limiting the growth, survival, 
and reproduction of soil invertebrate communities. 
 
2.  Growth, survival, and reproduction of terrestrial plant communities —Plants provide food, 
cover, and nesting material for many animals.  The soils at the site will support fewer birds and 
mammals if chemical concentrations are limiting the growth, survival, and reproduction of 
plants. 
 
3.  Growth, survival, and reproduction of avian terrestrial insectivores — These receptors 
consume insects or other soil invertebrates.  These insectivores are second order consumers, and 
thus are susceptible to exposure to bioaccumulative chemicals.  Many insectivores also have 
significant direct contact with soils while foraging.  The American woodcock (Scolopax minor) 
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was chosen to represent this assessment endpoint because it inhabits both woodlands and 
abandoned fields, especially those with rich, loamy soils supportive of abundant earthworm 
populations.  These birds feed primarily on soil-dwelling invertebrates by probing the soil with 
their long bill (USEPA, 1993). 
 
4.  Growth, survival, and reproduction of avian terrestrial carnivores — These receptors are 
top level predators and are susceptible to bioaccumulative chemicals, especially those that have 
the potential to biomagnify through terrestrial food chains.  The red-tailed hawk was chosen to 
represent this endpoint.  Red-tailed hawks nest primarily in woodlands and feed in open country 
on a wide variety of small- to medium-sized prey (USEPA, 1993). 
 
5.  Growth, survival,  and reproduction of mammalian terrestrial insectivores – These receptors 
consume insects or other soil invertebrates.  These insectivores are second order consumers, and 
thus are susceptible to exposure to bioaccumulative chemicals.  Many insectivores also have 
significant direct contact with soils while foraging.  The short-tailed shrew (Blarina brevicauda) 
was chosen to represent this assessment endpoint.  Short-tailed shrews live in a wide variety of 
habitats and need cool, moist conditions (Randolf, 1973).  These mammals eat insects, worms, 
snails, and other invertebrates (Robinson and Brodie, 1982). 
 
6.  Growth, survival, and reproduction of mammalian terrestrial carnivore — These receptors 
are top level consumers and are thus most susceptible to bioaccumulative chemicals, especially 
those that have the potential to biomagnify through terrestrial food chains.  The red fox was 
chosen to represent this endpoint.  Red fox utilize many different types of habitats including salt 
marshes, cropland, rolling farmland, brush, pastures, hardwood stands, and coniferous forests.  
Their diet consists primarily of small mammals including meadow voles, mice, and rabbits.  The 
red fox also consume plant material, mainly in the summer and fall when fruits, berries, and nuts 
become available. 
 
7.7.2 Analysis 
 
The selection of ecological effect levels and the calculation of exposures was conducted as 
described in Section 4.4.2.3.  For food chain exposures, the exposure parameters (i.e., ingestion 
rates and dietary composition) for each receptor species are presented in Table 7.16. 
 
7.7.3 Screening-Level Risk Calculations 
 
Maximum medium concentrations and doses were compared to medium-specific screening 
values.  These comparisons indicated that the surface soil samples contained a number of 
inorganics and SVOCs, and one explosive that may potentially impact the growth, survival, 
and/or reproduction of soil invertebrates and plants (Table 7.17).  These chemicals were selected 
as COPCs. The majority of the organic COPCs are chemicals that were not detected but had 
maximum detection limits in excess of screening values. 
 
The results of food chain modeling showed that six inorganics at Site 45 may pose potential risks 
to every receptor category except the avian terrestrial carnivore (i.e., red-tailed hawk) (Table 
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7.18).  While not detected, the hexachlorobenzene HQs for avian aquatic/wetland insectivores 
and avian terrestrial insectivores also exceeded 1. 
 
Due to the identification of COPCs, the risk assessment process continued to Step 3A. 
 
7.7.4 Refinement of Conservative Exposure Assumptions (Step 3A) 
 
In Step 3A, exposure assumptions were refined and risk estimates (i.e., HQs) were recalculated.  
Risk was again characterized and uncertainties associated with the conclusions were described. 
 
Exposure Assumption Refinements 
The results of Steps 1 and 2 (i.e., the SERA) indicated that, based on a set of conservative 
assumptions, multiple chemicals at Site 45 may pose a risk to several receptor communities/ 
species used in the screening assessment.  The set of COPCs includes chemicals with HQs in 
excess of 1 (regardless of whether the chemical was detected) and detected chemicals for which 
assessment data were unavailable. 
 
Assumptions and methods that were modified for the calculation of medium-specific and food 
chain hazard quotients are listed below, along with justification for each modification. 
 
Maximum chemical concentrations were replaced by average chemical concentrations.  For 
individual mammalian and avian receptors, average chemical concentrations provide a better 
estimate of the likely level of chemical exposure because each of the receptors would be 
expected to forage in several different areas of the site, and, in many cases, off-site.  With 
adequate spatial coverage, central tendency measures are also appropriate for evaluating impacts 
to populations of soil invertebrates and plants, as well as lower trophic level aquatic organisms.  
While locations of maximum concentration may be important to individuals, the average value at 
the site can be more instructive with regard to the level of impact that might be expected at the 
population level. 
 
Central tendency estimates for body weight and ingestion rate were used to develop exposure 
estimates, rather than minimum body weights and maximum ingestion rates.  The use of central 
tendency parameters is more relevant because they represent the characteristics of a greater 
proportion of the individuals in the population. 
 
Refined exposure parameters are presented in Table 7.19. 
 
Refined Risk Calculations 
For soil invertebrates and plants, the mean concentrations of four inorganics (aluminum, 
chromium, iron and vanadium) exceeded soil screening values (Table 7.20).  HQs ranged from 
12.5 to 160.  Nineteen SVOCs were not detected but had detection limit based averages in excess 
of screening values.  Three SVOCs (benzaldehyde, butylbenzylphthalate and bis[2-
ethylhexyl]phthalate) were detected in Site 45 soils.  No screening values were available for 
these compounds.  Likewise, no screening value was available for the explosive compound 
nitrocellulose, which was also detected at the site. 
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There were two inorganics with food chain HQs in excess of 1 (Table 7.21).  For arsenic and 
cadmium, the NOAEL-based HQs for the short-tailed shrew (mammalian terrestrial insectivore) 
were 1.52 and 1.06, respectively.  The NOAEL-based HQ for the American woodcock (avian 
terrestrial insectivore) exposed to cadmium was 1.04.  There were no LOAEL-based HQs in 
excess of 1 (Table 7.21). 
 
Risk Characterization 
 
Inorganic COCs 
Soil.  The mean soil concentrations of aluminum, chromium, iron and vanadium exceeded soil 
screening values.  Of these metals, aluminum, chromium and vanadium were present at 
concentrations consistent with the NDW, Indian Head background levels (Brown and Root, 
1997), as demonstrated below. 
 

Inorganic 

Site Ave
(mg/kg

= 4)

r verage 
g) 

Ratio 
Aluminum 3  1.1 
Chromium  1.2 
Iron 75 0 2.3 
Vanadium 25.1 1.1 

 
The mean concentration of iron (29,375 mg/kg) was substantially higher than NDW, Indian 

ead background levels.  The maximum iron concentration (54,900 mg/kg) was detected in 
 

ing 
n 

0 
5, 

he 55-gallon steel drums were rusted prior to being removed.  
requent rainfall initiates the oxidation reaction, resulting in powdery red iron oxides.  This 

vels in 

phic level receptors.  No LOAEL-
ased HQs exceeded 1, and few NOAEL-based HQs were greater than 1 (Table 7.21).  In 

rage Su
) 

(n  

face Soil Background A
(mg/k

(n = 32 or 34) 
 800
 16.9 

7540
13.6

29,3 13,00
23.3 

H
sample IS45SS02, which was collected from  the center of the area believed to be the former
drum disposal area.  A relatively high level of iron was also detected at IS45SS01 (30,900 
mg/kg).  This sample was also located within the former drum disposal area.  The two remain
Site 45 samples, both collected downslope from the former drum abandonment area, had iro
concentrations more consistent with reported base background levels but still elevated above 
expected natural levels.  These iron concentrations were 14,200 mg/kg for IS45SS03 and 17,50
mg/kg for IS45SS04.  The iron concentration in the site-specific background sample, IS45SS0
was consistent with the expected natural levels.  Based on the limited distribution of the elevated 
iron concentrations and on the location of the highest detections within the former drum 
abandonment area, the elevated iron levels at Site 45 appear to have resulted from the rusting and 
breakdown of the drums over time. 
 
Past site observations revealed that t
F
rainfall, along with other environmental disturbances (e.g., wind), likely also transported the iron 
precipitate to the surrounding soil.  This form of iron is not expected to be soluble, or 
bioavailable, unlike the salt form upon which the screening value is based (iron chloride, FeCl3) 
(Efroymson et al., 1997).  Overall, the available evidence suggests that elevated iron le
soil are related to the drums and not their contents, and that the likely form of the iron in site 
soils poses minimal risk to terrestrial plants and invertebrates. 
 
Food Chain.  No inorganic COCs were identified for upper tro
b
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addition, those NOAEL-bases HQs greater than 1 exceeded this target value by a narrow margin.  
Overall, inorganics at the site pose minimal direct risk to upper trophic level receptors. 
 
Organic COCs 
Soil.  Of the 22 SVOCs evaluated in Step 3A, 19 were not detected.  The Region III BTAG 

sed for the majority of these compounds (100 µg/kg) was reportedly based on 
sis 

AHs tend to be much greater than 100 µg/kg 
nd greater than the detection-limit based average at Site 45, which averaged about 200 µg/kg.  

thylhexyl)phthalate or 
utylbenzylphthalate, the total phthalate concentration at Site 45 can be evaluated by comparison 

 value 

 

 a concentration of 0.79 mg/kg.  Even 
ough there is no Region III BTAG soil screening value for benzaldehyde, toxicity studies from 

 was detected in all four Site 45 samples.  The mean 
itrocellulose concentration was 3,075 µg/kg.  The maximum concentration was measured to be 

ver, 

g 
 

 

screening value u
carcinogenic effects in mice treated with benzo(a)pyrene.  Because the objective of this analy
is to evaluate potential effects to soil invertebrates (i.e., direct soil invertebrate exposure or 
potential exposures for upper trophic level receptors via ingestion of soil invertebrates) this 
screening value is not applicable to this evaluation. 
 
Other relevant toxicological based benchmarks for P
a
For example, Neuhaser et al. (1985) obtained an LC50 of 173,000 µg/kg for earthworms exposed 
to fluorene.  Even with the use of a factor of 100 to extrapolate to a NOAEL, the detection-
limited based site concentrations were far lower.  The non-detected organics at Site 45 likely 
pose only minimal risk to soil invertebrates and plants at Site 45. 
 
Although there is no Region III BTAG screening value for bis(2-e
b
to the TOC-adjusted (Site 45 average TOC = 1.4%) Dutch soil quality standard screening
of 4,207 µg/kg (MHSPE, 1994).  If summed across sampling locations, the maximum detected 
concentration of total phthalates is 80 µg/kg.  As this concentration is less than the total phthalate
screening value, bis(2-ethylhexyl)phthalate and butylbenzylphthalate are expected to pose only 
minimal risks to soil invertebrates and terrestrial plants. 
 
Benzaldehyde was detected in one of four soil samples at
th
the literature suggest these levels may be too low to elicit significant effects to soil-associated 
biota.  The effect concentration value (EC50) for lettuce seed (Lactuca sativa) germination is 448 
mg/kg following 14 days of exposure (Hulzebos et al., 1989).  Furthermore, a 14 day no effect 
concentration (NOEC) of 100 mg/kg has also been reported for L. sativa (Adema and Henzen, 
2001).  Based on these results, the levels of benzaldehyde in Site 45 soils likely pose only 
minimal risk to soil associated biota. 
 
The explosive chemical nitrocellulose
n
3,400 µg/kg (IS45SS01).  There was no available screening value for nitrocellulose.  Howe
according to the US Army Environmental Center (AEC, 2001) nitrocellulose is relatively non-
toxic and readily undergoes biological degradation in soils.  Nitrocellulose fines are typically 
composted in soils to render them inert.  It has been shown that relatively high levels (540 mg/k
in sediment; 1000 mg/L in water) had no effect on several invertebrates, fish and algal species
(Bentley et al., 1976; Sullivan et al., 1978).  As the levels in Site 45 soils are one or more orders 
of magnitude lower than those shown not to adversely impact sediment invertebrates, 
nitrocellulose is expected to pose only minimal risks to soil invertebrates and plants at Site 45. 
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Uncertainty 
There is uncertainty associated with the fact that several of the organic chemicals not detected in 

e surface soil were characterized by detection limit based mean concentrations greater than the 
screening values.  In addition, there is some uncertainty associated with the lack of 

se the undetected organics 
ith screening values were determined to pose minimal risks, the undetected organics without 

tected above the associated 
lank” (B qualified).  These B qualified data were used as if they were unqualified during the 

 

 

.8.1.1  Nature and Extent of Contamination 

his report describes the work performed for and the results of the RI conducted at Site 45 
The RI is performed for the Atlantic Division of 

e Naval Facilities Engineering Command, Department of the Navy as CTO 0066 under U.S. 

 Characterize the nature, extent, and concentrations of the contaminants present in the 
l, and shallow groundwater. 

• 
ite. 

• 
ical risks. 

• 

In orde
groundwater were collected and analyzed.  Because Site 45 initially encompassed an adjacent 

etland, surface water and sediment samples were collected during the field investigation.  An 

th
direct contact 
screening values for some undetected organic compounds. 
 
The detection limits for organics without screening values were generally consistent with the 
detection limits for organics with screening values.  Therefore, becau
w
screening values should pose minimal risks if present at the site. 
 
Two inorganics, cadmium and silver, identified as soil COPCs during the screening process 
(Section 7.7.3) had several detections qualified as “analyte not de
b
Step 3A calculations.  This approach is conservative.  In addition, cadmium and silver in soil
were eliminated from the COPC list as a result of the Step 3A calculations.  It is unlikely that 
direct use the B qualified data affected the results of the ERA. 
 
7.8 Summary, Conclusions and Recommendations 
 
7.8.1 Summary and Conclusions 
 
7
 
T
(Abandoned Drums) at the NDW, Indian Head.  
th
Navy Contract N62470-95-D-6007. 
 
The objectives of the RI were to: 
 
•

surface soil, subsurface soi
 

Based on the surface soil, subsurface soil, and DPT shallow groundwater data, determine 
the need to install groundwater monitoring wells at the s

 
Identify actual or potential human or environmental receptors and potential contaminant 
migration pathways, and determine human health and ecolog

 
Determine whether additional investigation and characterization are needed and whether 
further action is required. 

 
r to accomplish these objectives, samples of surface soil, subsurface soil, and shallow 

w
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evaluation of the analytical data indicated that the adjacent wetland was not receiving 
contamination from Site 45 but was likely being impacted by some other location.  Based on th
evaluation, it was decided to separate the wetland from Site 45.  For informational purposes, the
analytical data collected from the wetland and the associated human health and ecologi
assessments are included in Appendix I.  All data except the shallow grab groundwater data were 
validated and used in human health and ecological risk assessments. 
 
The surface soil and site-specific background data indicate that the elevated levels of some 
inorganics, such as antimony, resulted from prior land use at other sit

is 
 

cal risk 

es on NDW, Indian Head.  
he data suggest that the former presence of the drums contributed to elevated levels of some 

 antimony 

igration from the surface soil to the subsurface soil.  The data indicate that the contaminants 

 
ding 

here the drums had been placed.  In addition, the data indicate that the contamination has not 
 

45. 

he potential human health risks associated with the chemicals present at the site were 
re estimated for a current/future industrial worker, 

urrent/future adult trespasser/visitor, current/future adolescent trespasser/visitor, future on-site 
e HHRA 

d.  
 the USEPA target risk range of 10-6 

 10-4.  In other words, carcinogenic risks posed by the site are acceptable.  For the 
t 

nstruction 

 for 

T
inorganics, such as iron, selenium, and cadmium.  The nitrocellulose data suggest that the 
formerly abandoned drums contained waste from the soak out process, but that some 
nitrocellulose may have resulted from prior land use at other sites on NDW, Indian Head. 
 
The subsurface soil data indicate that, while a few analytes, such as nitrocellulose and
leached through the soil column, the majority of the analytes experienced only minimal 
m
found in the surface soil have not adversely affected the shallow groundwater quality. 
 
In conclusion, although the corroded drums appear to have resulted in contamination of the Site
45 surface soil, this contamination seems to be limited to the area immediately surroun
w
substantially leached to the underlying subsurface soil or groundwater, or migrated downslope to
the wetland.  The wetland appears to be affected by contaminant sources not located on Site 
 
7.8.1.2  Human Health Risk Assessment 
 
T
quantitatively evaluated.  Potential risks we
c
adult resident, future on-site child resident, and future construction worker.  This baselin
was conducted to characterize the potential future human health risks at Site 45 under the 
assumption that no additional remediation is implemented. 
 
For each of the receptors, the RME non-cancer hazard and carcinogenic risk were calculate
The ILCR for all RME scenarios is either within or less than
to
current/future industrial worker, current/future adult trespasser/visitor, current/future adolescen
trespasser/visitor, and future on-site adult resident, the RME scenario resulted in an acceptable 
non-cancer hazard.  The HI for the future RME child resident and the future RME co
worker exceeded 1.0.  The majority of this hazard resulted from elevated levels of iron in the 
surface soil.  The HIs for each target organ for the future RME child resident and the future 
construction worker were less than 1.0, indicating that these RME scenarios posed acceptable 
non-cancer hazards to each organ potentially affected.  In addition, the CT exposure scenarios
the future child resident and the future construction worker posed acceptable health risks. 
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7.8.1.3  Ecological Risk Assessment 
 
A screening level ERA was performed to assess the potential threat to ecological receptors posed 

creening level ERA indicate that chemicals present at Site 
5 pose only minimal risk to ecological receptors. 

ecause both the HHRA and the ERA concluded that minimal risks are posed by the chemicals 
on is recommended. 
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by the Site 45 soil.  The results of the s
4
 
7.8.2 Recommendations 
 
B
present at Site 45, no further acti
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TABLES



Sample ID
Sample Date
Chemical Name

VOCs (µg/L)
No Detections

SVOCs (µg/L)
No Detections

Explosives (µg/L)
No Detections

Total Metals (µg/L)
Antimony 4.9 J 3.1 U NA NA

All concentrations in micrograms per liter
NA = Not Analyzed
J = Reported value is estimated
U = Not detected, associated value is the quantitation limit

NDW, Indian Head, Maryland

IS45TB0402

Table 7.1

4/2/2001
IS45TB0403

4/3/2001
IS45EB0403

4/3/2001
IS45FB0403

4/3/2001

Analytes Detected in Field Quality Control Samples, Site 45
RI Report for Sites 6, 39 and 45



Sample ID Frequency 
Sample Date of Detection*
Analyte Name

VOCs (µg/kg)
Methylene Chloride 2/4 12 UJ 9.4 J 12 UJ 8.2 J 7.7 J
Tetrachloroethene 1/4 12 UJ 3.7 J 12 UJ 12 U 3.6 J

SVOCs (µg/kg)
Benzaldehyde 1/4 390 U 790 J 390 UJ 380 UJ 120 J
Butylbenzylphthalate 1/4 41 J 410 U 390 U 380 U 560 U
Di-n-butylphthalate 1/4 390 U 410 U 390 U 85 J 81 J
Diethylphthalate 1/4 91 J 410 U 390 U 380 U 560 U
bis(2-Ethylhexyl)phthalate 1/4 390 U 410 U 390 U 39 J 560 U

Explosives (mg/kg)
Nitrocellulose 4/4 3.4 3.1 2.9 2.9 7.7

Total Metals (mg/kg)
Aluminum 4/4 12,800 4,850 6,300 8,060 3,100
Antimony 4/4 1.4 J 2.1 J 1.3 J 1.1 J 1.8 J
Arsenic 4/4 7.6 8.2 4.1 4.4 4
Barium 4/4 55.8 40.3 J 66 23.8 J 53.5 J
Beryllium 4/4 0.67 J 0.55 J 0.51 J 0.54 J 0.58 J
Cadmium 1/4 0.38 B 6.5 J 0.21 B 0.32 B 0.4 B
Calcium 4/4 442 J 393 J 189 J 208 J 2,420
Chromium 4/4 20.6 J 22.5 J 11.8 J 12.6 J 14.1 J
Cobalt 4/4 7.2 J 8.3 J 6.1 J 6.5 J 8.2 J
Copper 4/4 9.9 J 14.1 J 4.2 J 5 J 8.1 J
Iron 4/4 30,900 J 54,900 J 14,200 J 17,500 J 12,500 J
Lead 4/4 7.7 21.1 5.1 5.7 18.1
Magnesium 4/4 897 J 342 J 467 J 555 J 467 J
Manganese 4/4 118 J 756 J 187 J 105 J 579 J
Nickel 4/4 4.3 J 3.5 J 3 J 2.9 J 5.8 J
Potassium 4/4 661 J 301 J 303 J 401 J 271 J
Selenium 3/4 1.6 1.3 0.74 U 1.6 1.1 U
Silver 1/4 1.5 B 2.6 0.78 B 1.3 B 1 B
Vanadium 4/4 39.5 21.5 18.2 21.1 24.1
Zinc 4/4 26.7 31.4 19.3 21.1 24.9

Metal and explosive concentrations in milligrams per kilogram.  VOC and SVOC concentrations in micrograms per kilogram.
* Does not include site-specific background sample IS45SS050001
Gray fill indicates analyte was detected
J = Reported value is estimated
B = Analyte not detected above associated blank
U = Not detected, associated value is the quantitation limit
UJ = Not detected, quantitation limit may be inaccurate

Table 7.2
Analytes Detected in Surface Soil Samples, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

IS45SS030001 IS45SS040001 IS45SS050001
4/2/2001

IS45SS010001 IS45SS020001
4/2/2001 4/2/2001 4/2/2001 4/2/2001



Analyte

Frequency
of

Detection

Maximum 
Concentration 

(mg/kg)

Site-Specific 
Background 

Concentration 
(mg/kg)

Facility-Wide 
Background 

95% UCL 
(mg/kg)

Number that
Exceed 95% 

UCL

Ratio of 
Maximum

Concentration/
95% UCL

Site-Specific
Background

Exceed
95% UCL?

Aluminum 4/4 12,800 3,100 9,000 1 1.42 no
Antimony 4/4 2.1 1.8 ND 4 NA yes
Arsenic 4/4 8.2 4 5.2 2 1.58 no
Barium 4/4 66 53.5 47.6 2 1.39 yes
Beryllium 4/4 0.67 0.58 1.1 0 0.61 no
Cadmium 1/4 6.5 ND 2.5 1 2.6 no
Calcium 4/4 442 2,420 573 0 0.77 yes
Chromium 4/4 22.5 14.1 15.9 2 1.42 no
Cobalt 4/4 8.3 8.2 7.5 1 1.11 yes
Copper 4/4 14.1 8.1 8 2 1.76 yes
Iron 4/4 54,900 12,500 16,000 3 3.43 no
Lead 4/4 21.1 18.1 21.7 0 0.97 no
Magnesium 4/4 897 467 722 1 1.24 no
Manganese 4/4 756 579 388 1 1.95 yes
Nickel 4/4 4.3 5.8 6.6 0 0.65 no
Potassium 4/4 661 271 597 1 1.11 no
Selenium 3/4 1.6 ND 0.62 3 2.58 no
Silver 1/4 2.6 ND 0.84 1 3.1 no
Vanadium 4/4 39.5 24.1 26.7 1 1.48 no
Zinc 4/4 31.4 24.9 23.6 2 1.33 yes

ND = Not Detected
NA = Not Available or Not Applicable

Table 7.3
Inorganic Statistics, Surface Soil, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland



Sample ID Frequency 
Sample Date of
Soil Type Detection*

Analyte Name

VOCs (µg/kg)

Methylene chloride 4/4 4.8 J 4.9 J 6.7 J 6.5 J 3.8 J
Tetrachloroethene 2/4 11 UJ 2.7 J 11 U 2.6 J 11 U
Toluene 1/4 11 UJ 12 UJ 1.3 J 11 U 11 U
Xylene, total 1/4 11 UJ 12 UJ 1.7 J 11 U 11 U

SVOCs (µg/kg)

Benzaldehyde 1/4 99 J 410 UJ 370 UJ 380 UJ 380 R
Di-n-butylphthalate 3/5 110 J 50 J 140 J 380 U 380 U

Explosives (mg/kg)

Nitrocellulose 4/4 2.7 3.1 2.9 2.9 2.9

Total Metals (mg/kg)

Aluminum 4/4 2,660 2,280 16,300 8,460 8,110
Antimony 3/4 0.66 U 1.7 J 0.77 J 1.1 J 0.88 J
Arsenic 4/4 1.3 J 4 5.7 1.8 J 2.3
Barium 4/4 9.3 J 15.7 J 62.6 51.4 53.2
Beryllium 1/4 0.26 B 0.29 B 0.54 J 0.36 B 0.48 J
Calcium 4/4 230 J 181 J 400 J 309 J 578 J
Chromium 4/4 6.2 J 5.4 J 21.1 J 12.9 J 10.9 J
Cobalt 4/4 1.5 J 2.7 J 5.7 J 4.4 J 5 J
Copper 4/4 2.9 J 5.6 J 11.9 J 5 J 6.4 J
Iron 4/4 4,380 J 7,360 J 13,500 J 4,990 J 11,200 J
Lead 4/4 1.9 2.1 9.6 8 7.9
Magnesium 4/4 214 J 220 J 1,660 863 J 941 J
Manganese 4/4 12.9 J 36.3 J 40.5 J 16.2 J 129 J
Nickel 4/4 2 J 2.1 J 8.8 J 5.6 J 6.2 J
Potassium 4/4 173 J 315 J 882 J 402 J 579 J
Selenium 1/4 0.68 U 0.85 J 0.73 U 0.73 U 0.73 U
Thallium 1/4 0.83 U 0.96 U 1.2 J 0.89 U 0.89 U
Vanadium 4/4 8.1 J 11.9 J 37.4 18.2 21.7
Zinc 4/4 11.8 11.1 37.7 19.3 25.3

Metal and explosive concentrations in milligrams per kilogram.  VOC and SVOC concentrations in micrograms per kilogram.
* Does not include site-specific background sample IS45SB050001
Gray fill indicates analyte was detected
J = Reported value is estimated
B = Analyte not detected above associated blank
U = Not detected, associated value is the quantitation limit
UJ = Not detected, quantitation limit may be inaccurate

Non-claylike

Table 7.4
Analytes Detected in Subsurface Soil Samples, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Non-claylike Non-claylike Claylike

IS45SB010708
04/02/01

IS45SB021112
04/02/01

IS45SB051516
04/02/01

Non-claylike

IS45SB040708
04/02/01

IS45SB030708
04/02/01



Analyte

Frequency
of

Detection

Maximum 
Concentration, 

Non-claylike 
Soil (mg/kg)

Facility-Wide 
Background 

95% UCL, Non-
Claylike Soil 

(mg/kg)

Maximum 
Concentration, 

Claylike Soil 
(mg/kg)

Facility-Wide 
Background 

95% UCL, 
Claylike Soil 

(mg/kg)

Site-Specific 
Background 

Concentration 
(Non-Claylike 
Soil, mg/kg)

Number that
Exceed Facility-

Wide 
Background 

Concentration

Range of Ratio 
of Maximum

Concentration/
95% UCL

Site-Specific
Background

Exceed
95% UCL?

Aluminum 4/4 8,460 11,400 16,300 20,400 8,110 0 0.74 - 0.80 no
Antimony 3/4 1.7 ND 0.77 1.8 0.88 2 0.43 yes
Arsenic 4/4 4 7.9 5.7 9.8 2.3 0 0.51 - 0.58 no
Barium 4/4 51.4 36.6 62.6 68 53.2 1 0.92 - 1.4 yes
Beryllium 1/4 ND 0.51 0.54 0.96 ND 0 0.56 no
Calcium 4/4 309 353 400 479 578 0 0.84 - 0.88 yes
Chromium 4/4 12.9 23.7 21.1 33.9 10.9 0 0.54 - 0.62 no
Cobalt 4/4 4.4 4.9 5.7 133 5 0 0.043 - 0.90 yes
Copper 4/4 5.6 13.8 11.9 17.9 6.4 0 0.41 - 0.66 no
Iron 4/4 7,360 18,800 13,500 45,400 11,200 0 0.30 - 0.39 no
Lead 4/4 8 13.5 9.6 17.4 7.9 0 0.55 - 0.59 no
Magnesium 4/4 863 1,070 1,660 1,220 941 1 0.81 - 1.4 no
Manganese 4/4 36.3 78.7 40.5 1,150 129 0 0.35 - 0.47 yes
Nickel 4/4 5.6 6.9 8.8 18.2 6.2 0 0.48 - 0.81 no
Potassium 4/4 402 1140 882 1,050 579 0 0.35 - 0.84 no
Selenium 1/4 0.85 1.1 ND 2.6 ND 0 0.33 no
Thallium 1/4 ND 1.1 1.2 5.5 ND 0 0.2 no
Vanadium 4/4 18.2 38.8 37.4 72.7 21.7 0 0.47 - 0.51 no
Zinc 4/4 19.3 22.2 37.7 70.4 25.3 0 0.54 - 0.87 yes

ND = Not Detected
NA = Not Available or Not Applicable

Table 7.5
Inorganic Statistics, Subsurface Soil, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland



Sample ID Frequency
Sample Date of Detection
Analyte Name

VOCs (µg/L)
No Detections

SVOCs (µg/L)
Diethylphthalate 2/4 7.1 1.1

Explosives (µg/L)
No Detections

Total Metals (µg/L)
Aluminum 4/4 12,900 347,000 70,400 15,100
Antimony 1/4 39.2
Arsenic 3/4 236 19.6 19.4
Barium 4/4 56.1 1,550 260 98.5
Beryllium 4/4 0.68 27.4 4.4 2.4
Calcium 4/4 9,050 20,500 9,380 8,820
Chromium 4/4 18.9 568 136 34.3
Cobalt 4/4 6.3 266 96.7 44
Copper 4/4 10.3 543 63.3 15.4
Iron 4/4 15,000 1,160,000 74,200 42,400
Lead 4/4 8.9 166 38.3 8.5
Magnesium 4/4 4,210 25,300 11,800 13,200
Manganese 4/4 93.2 3,650 1,150 689
Mercury 3/4 3.5 2.4 0.26
Nickel 4/4 10.6 204 94.5 30.3
Potassium 4/4 1,610 23,300 5,000 1,990
Silver 1/4 5.1
Sodium 4/4 1,930 15,900 15,400 31,600
Vanadium 3/4 30.1 738 115
Zinc 4/4 57.2 1,110 224 70.9

Dissolved Metals (µg/L)
Aluminum 3/4 109 282 190
Antimony 1/4 5
Barium 4/4 6 30.3 67.7 30.2
Beryllium 4/4 0.34 1.4 1.4 1.3
Cadmium 3/4 0.7 0.42 0.56
Calcium 4/4 9,080 8,110 9,960 8,530
Chromium 1/4 1.5
Cobalt 4/4 2 6.9 56.2 28.5
Iron 4/4 117 212 1,780 813
Magnesium 4/4 3,390 5,170 9,380 12,200
Manganese 4/4 29.4 267 941 568
Nickel 4/4 2.4 6.1 26.5 16.8
Potassium 4/4 359 1,470 1,390 1,260
Selenium 1/4 3.5
Silver 1/4 2.1
Sodium 4/4 1,820 20,600 18,400 32,200
Zinc 4/4 23.4 29.6 62.1 29.4

All concentrations in micrograms per liter
Gray fill indicates analyte was detected
Blank space indicates analyte was not detected

Table 7.6
Analytes Detected in Shallow Grab Groundwater Samples, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

IS45GW040403
4/2/2001 4/3/2001 4/3/2001 4/3/2001

IS45GW010402 IS45GW020403 IS45GW030403



Sample ID

Sample Type Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered

Analyte Name
Metals (µg/L)
Aluminum 73,400 268 12,900 ND 347,000 109 70,400 282 15,100 190
Antimony ND ND ND ND 39.2 ND ND 5 ND ND
Arsenic 19.1 ND ND ND 236 ND 19.6 ND 19.4 ND
Barium 688 52.1 56.1 6 1,550 30.3 260 67.7 99 30.2
Beryllium 11 ND 0.68 0.34 27.4 1.3 4.4 1.4 2.4 1.3
Cadmium 9.8 2.9 ND 0.7 ND 0.42 ND 0.56 ND ND
Calcium 40,300 18,800 9,050 9,080 20,500 8,110 9,380 9,960 8,820 8,530
Chromium 191 ND 18.9 1.5 568 ND 136 ND 34 ND
Cobalt 641 6.47 6.3 2 266 6.9 96.7 56.2 44.0 28.5
Copper 166 3.8 10.3 ND 543 ND 63.3 ND 15.4 ND
Iron 252,000 14,100 15,000 117 1,160,000 212 74,200 1,780 42,400 813
Lead 51 1.4 8.9 ND 166 ND 38.3 ND 8.5 ND
Magnesium 14,351 3,850 4,210 3,390 25,300 5,170 11,800 9,380 13,200 12,200
Manganese 2,290 609 93.2 29.4 3,650 267 1,150 941 689 568
Mercury 0.17 0.16 ND ND 3.5 ND 2.4 ND 0.26 ND
Nickel 166 7.5 10.6 2.4 204 6.1 94.5 26.5 30.3 16.8
Potassium 8,430 5,910 1,610 359 23,300 1,400 5,000 1,470 1,990 1,260
Selenium 14.1 ND ND 3.5 ND ND ND ND ND ND
Silver ND ND ND 2.1 5.1 ND ND ND ND ND
Sodium 33,000 32,300 1,930 1,820 15,100 19,200 15,900 20,600 31,600 32,200
Vanadium 281 ND 30.1 ND 738 ND 115 ND ND ND
Zinc 483 5.8 57.2 23.4 1,110 29.6 224 62.1 71 29.4

All concentrations in micrograms per liter
ND = Not Detected

Table 7.7
Comparison of Unfiltered Results to Filtered Results, Shallow Groundwater, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

IS45GW040403
Facility-wide

Background 95% UCL IS45GW020403IS45GW010402 IS45GW030403



Table 7.8 
Conceptual Site Model, Site 45 
RI Report for Sites 6, 39 and 45 

NDW, Indian Head, Maryland 
 
 

Medium Process 

Surface Soil • Leaching of nitrocellulose to the subsurface soil via the infiltration of 
precipitation.  

• Bioaccumulation in terrestrial ecological receptors 

Subsurface Soil • No significant processes 

Shallow Groundwater • No significant processes 

 
 



Table 7.9
Summary of Data Quantitatively Used in HHRA, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Date of
Medium Sampling Sample Parameters

Soil
Subsurface Soil 04/02/01 IS45SB010708 VOC, SVOC, EXPLOSIVES, METALS
  (Below 2 feet) 04/02/01 IS45SB021112 VOC, SVOC, EXPLOSIVES, METALS

04/02/01 IS45SB030708 VOC, SVOC, EXPLOSIVES, METALS
04/02/01 IS45SB030708P VOC, SVOC, EXPLOSIVES, METALS
04/02/01 IS45SB040708 VOC, SVOC, EXPLOSIVES, METALS

Surface Soil 04/02/01 IS45SS010001 VOC, SVOC, EXPLOSIVES, METALS
  (0 to 6 inches) 04/02/01 IS45SS020001 VOC, SVOC, EXPLOSIVES, METALS

04/02/01 IS45SS030001 VOC, SVOC, EXPLOSIVES, METALS
04/02/01 IS45SS040001 VOC, SVOC, EXPLOSIVES, METALS



Table 7.10
Exposure Pathways, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Media Exposure Current Future
Route Industrial Construction Industrial Resident

Worker Adult Adolescents Worker Worker Adult Adolescents Adult Child
Surface Soil

Ingestion X X X
Dermal X X X
Inhalation X X X

Combined Surface and 
Subsurface Soil

Ingestion X X X X X X
Dermal X X X X X X
Inhalation X X X X X X

X  Quantitative evaluation (if COPCs selected for pathway).
* Current and Future scenario are the same.

Trespasser/ Visitor Trespasser/ Visitor



Table 7.11
Summary of Chemicals of Potential Concern for the HHRA, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Soil
Surface Soil Surface and Subsurface Soil

Aluminum Aluminum
Arsenic Arsenic

Cadmium Cadmium
Iron Iron

Manganese Manganese
Thallium



Table 7.12
Summary of Medium-Specific Risks and Hazards For RME Scenarios, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Medium: Surface Soil
Current Adolescent Trespasser/Visitor  Current Adult Trespasser/Visitor

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Aluminum -- 3.6E-03 6.7E-04 4.2E-03 -- N/A N/A 0.0E+00 -- 2.6E-03 7.0E-04 3.3E-03 -- N/A N/A 0.0E+00
Arsenic -- 7.6E-03 1.3E-03 8.9E-03 -- 4.4E-07 7.6E-08 5.2E-07 -- 5.6E-03 1.3E-03 6.9E-03 -- 8.6E-07 2.1E-07 1.1E-06
Cadmium -- 1.8E-03 3.7E-03 5.5E-03 -- N/A N/A 0.0E+00 -- 1.3E-03 3.8E-03 5.2E-03 -- N/A N/A 0.0E+00
Iron -- 5.1E-02 1.3E-02 6.4E-02 -- N/A N/A 0.0E+00 -- 3.7E-02 1.4E-02 5.1E-02 -- N/A N/A 0.0E+00
Manganese -- 1.1E-02 1.5E-03 1.2E-02 -- N/A N/A 0.0E+00 -- 7.7E-03 1.6E-03 9.3E-03 -- N/A N/A 0.0E+00
Totals 0.0E+00 7.5E-02 2.0E-02 9.5E-02 0.0E+00 4.4E-07 7.6E-08 5.2E-07 0.00 5.4E-02 2.1E-02 7.5E-02 0.0E+00 8.6E-07 2.1E-07 1.1E-06

Medium: Surface Soil
Current Industrial Worker

HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total
Aluminum -- 1.3E-02 7.9E-03 2.0E-02 -- N/A N/A 0.0E+00
Arsenic -- 2.7E-02 1.5E-02 4.2E-02 -- 4.3E-06 2.5E-06 6.8E-06
Cadmium -- 6.4E-03 4.3E-02 5.0E-02 -- N/A N/A 0.0E+00
Iron -- 1.8E-01 1.5E-01 3.3E-01 -- N/A N/A 0.0E+00
Manganese -- 3.7E-02 1.8E-02 5.5E-02 -- N/A N/A 0.0E+00
Totals 0.0E+00 2.6E-01 2.4E-01 5.0E-01 0.0E+00 4.3E-06 2.5E-06 6.8E-06

Medium: Soil*
Future Adult Resident Future Child Resident

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Aluminum -- 1.5E-02 7.4E-03 2.2E-02 -- -- -- -- -- 1.4E-01 9.7E-03 1.5E-01 -- -- -- --
Arsenic -- 2.9E-02 1.3E-02 4.1E-02 -- -- -- -- -- 2.7E-01 1.7E-02 2.8E-01 -- -- -- --
Cadmium -- 8.3E-03 4.4E-02 5.2E-02 -- -- -- -- -- 7.7E-02 5.8E-02 1.4E-01 -- -- -- --
Iron -- 2.5E-01 1.7E-01 4.2E-01 -- -- -- -- -- 7.8E-01 7.3E-02 8.5E-01 -- -- -- --
Manganese -- 5.2E-02 2.0E-02 7.1E-02 -- -- -- -- -- 4.8E-01 2.6E-02 5.1E-01 -- -- -- --
Thallium -- 1.4E-02 1.9E-03 1.6E-02 -- -- -- -- -- 1.3E-01 2.5E-03 1.3E-01 -- -- -- --
Totals 0.0E+00 3.7E-01 2.5E-01 6.2E-01 -- -- -- -- 0.0E+00 1.9E+00 1.9E-01 2.1E+00 -- -- -- --

Medium: Soil*
Future Lifetime Resident

HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total
Aluminum -- -- -- -- -- N/A N/A 0.0E+00
Arsenic -- -- -- -- -- 1.5E-05 1.4E-05 2.9E-05
Cadmium -- -- -- -- -- N/A N/A 0.0E+00
Iron -- -- -- -- -- N/A N/A 0.0E+00
Manganese -- -- -- -- -- N/A N/A 0.0E+00
Thallium -- -- -- -- -- N/A N/A 0.0E+00
Totals -- -- -- -- 0.0E+00 1.5E-05 1.4E-05 2.9E-05
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Table 7.12
Summary of Medium-Specific Risks and Hazards For RME Scenarios, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Medium: Soil*
Future Construction Worker Future Industrial Worker

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Aluminum -- 5.2E-02 5.1E-03 5.7E-02 -- N/A N/A 0.0E+00 -- 1.1E-02 6.8E-03 1.8E-02 -- N/A N/A 0.0E+00
Arsenic -- 9.8E-02 8.6E-03 1.1E-01 -- 6.3E-07 5.7E-08 6.9E-07 -- 2.1E-02 1.2E-02 3.2E-02 -- 3.3E-06 1.9E-06 5.2E-06
Cadmium -- 2.8E-02 3.0E-02 5.9E-02 -- N/A N/A 0.0E+00 -- 5.9E-03 4.0E-02 4.6E-02 -- N/A N/A 0.0E+00
Iron -- 8.6E-01 1.1E-01 9.7E-01 -- N/A N/A 0.0E+00 -- 1.8E-01 1.5E-01 3.3E-01 -- N/A N/A 0.0E+00
Manganese -- 1.8E-01 1.3E-02 1.9E-01 -- N/A N/A 0.0E+00 -- 3.7E-02 1.8E-02 5.5E-02 -- N/A N/A 0.0E+00
Thallium -- 4.9E-02 1.3E-03 5.0E-02 -- N/A N/A 0.0E+00 -- 1.0E-02 1.7E-03 1.2E-02 -- N/A N/A 0.0E+00
Totals 0.0E+00 1.3E+00 1.7E-01 1.4E+00 0.0E+00 6.3E-07 5.7E-08 6.9E-07 0.0E+00 2.6E-01 2.3E-01 4.9E-01 0.0E+00 3.3E-06 1.9E-06 5.2E-06

Medium: Soil*
Future Adolescent Trespasser/Visitor Future Adult Trespasser/Visitor

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Aluminum -- 3.1E-03 5.8E-04 3.6E-03 -- N/A N/A 0.0E+00 -- 2.2E-03 6.0E-04 2.8E-03 -- N/A N/A 0.0E+00
Arsenic -- 5.9E-03 9.8E-04 6.8E-03 -- 3.4E-07 5.9E-08 4.0E-07 -- 4.3E-03 1.0E-03 5.3E-03 -- 6.6E-07 0.000 8.2E-07
Cadmium -- 1.7E-03 3.4E-03 5.1E-03 -- N/A N/A 0.0E+00 -- 1.2E-03 3.6E-03 4.8E-03 -- N/A N/A 0.0E+00
Iron -- 5.1E-02 1.3E-02 6.4E-02 -- N/A N/A 0.0E+00 -- 3.7E-02 1.4E-02 5.1E-02 -- N/A N/A 0.0E+00
Manganese -- 1.1E-02 1.5E-03 1.2E-02 -- N/A N/A 0.0E+00 -- 7.7E-03 1.6E-03 9.3E-03 -- N/A N/A 0.0E+00
Thallium -- 2.9E-03 1.5E-04 3.0E-03 -- N/A N/A 0.0E+00 -- 2.1E-03 1.5E-04 2.3E-03 -- N/A N/A 0.0E+00
Totals 0.0E+00 7.5E-02 2.0E-02 9.5E-02 0.0E+00 3.4E-07 5.9E-08 4.0E-07 0.0E+00 5.5E-02 2.0E-02 7.5E-02 0.0E+00 6.6E-07 1.6E-07 8.2E-07

* Combined surface and subsurface soil.
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Table 7.13
Summary Table for all Pathways for all RME Scenarios, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Exposure Pathways Percent Contribution by Pathway

Inhalation Ingestion Dermal

Total Risk 
for 

Pathways
Total HI for 
Pathways Inhalation Ingestion Dermal

Risk HI Risk HI Risk HI Risk HI % Risk % HI % Risk % HI % Risk % HI

Surface Soil
Current Adolescent Trespasser/Visitor -- -- 4.4E-07 7.5E-02 7.6E-08 2.0E-02 5.2E-07 9.5E-02 -- -- 85% 79% 15% 21%
Current Adult Trespasser/Visitor -- -- 8.6E-07 5.4E-02 2.1E-07 2.1E-02 1.1E-06 7.5E-02 -- -- 80% 72% 20% 28%
Current Industrial Worker -- -- 4.3E-06 2.6E-01 2.5E-06 2.4E-01 6.8E-06 5.0E-01 -- -- 63% 53% 37% 47%
Combined Surface and Subsurface Soil
Future Adult Resident -- -- -- 3.7E-01 -- 2.5E-01 -- 6.2E-01 -- -- -- 60% -- 40%
Future Child Resident -- -- -- 1.9E+00 -- 1.9E-01 -- 2.1E+00 -- -- -- 91% -- 9%
Future Lifetime Resident -- -- 1.5E-05 -- 1.4E-05 -- 2.9E-05 -- -- -- 51% -- 49% --
Future Construction Worker -- -- 6.3E-07 1.3E+00 5.7E-08 1.7E-01 6.9E-07 1.4E+00 -- -- 92% 88% 8% 12%
Future Industrial Worker -- -- 3.3E-06 2.6E-01 1.9E-06 2.3E-01 5.2E-06 4.9E-01 -- -- 63% 53% 37% 47%
Future Adolescent Trespasser/Visitor -- -- 3.4E-07 7.5E-02 5.9E-08 2.0E-02 4.0E-07 9.5E-02 -- -- 85% 79% 15% 21%
Future Adult Trespasser/Visitor -- -- 6.6E-07 5.5E-02 1.6E-07 2.0E-02 8.2E-07 7.5E-02 -- -- 80% 73% 20% 27%



Table 7.14
Summary of Medium-Specific Risks and Hazards For CT Receptors, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Medium: Soil*
Future Child Resident Future Construction Worker

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Aluminum -- 2.7E-02 3.2E-03 3.0E-02 -- -- -- -- -- 2.6E-02 9.7E-04 2.7E-02 -- -- -- --
Arsenic -- 6.6E-02 7.0E-03 7.3E-02 -- -- -- -- -- 6.4E-02 2.1E-03 6.6E-02 -- -- -- --
Cadmium -- 1.3E-03 1.6E-03 2.9E-03 -- -- -- -- -- 1.2E-03 5.0E-04 1.7E-03 -- -- -- --
Iron -- 6.3E-02 1.0E-02 7.3E-02 -- -- -- -- -- 1.8E-01 9.1E-03 1.9E-01 -- -- -- --
Manganese -- 1.5E-02 1.4E-03 1.6E-02 -- -- -- -- -- 1.4E-02 4.1E-04 1.5E-02 -- -- -- --
Thallium -- 3.1E-02 1.0E-03 3.2E-02 -- -- -- -- -- 3.0E-02 3.0E-04 3.0E-02 -- -- -- --
Totals 0.0E+00 2.0E-01 2.4E-02 2.3E-01 -- -- -- -- 0.0E+00 3.2E-01 1.3E-02 3.3E-01 -- -- -- --

* Combined surface and subsurface soil.



 
 

 
 

Table 7.15 
Preliminary Assessment Endpoints, Risk Hypotheses, and Measurement Endpoints, Site 45 

RI Report for Sites 6, 39 and 45 
NDW, Indian Head, Maryland 

 

Page 1 of 2 

Assessment Endpoint Basis For Assessment Endpoint Measurement Endpoint Receptor 
Terrestrial Habitats 

Growth, survival, and reproduction of 
soil invertebrate communities. 

Healthy, viable soil invertebrate communities are necessary for 
a well developed, balanced terrestrial ecosystem. The 
invertebrates provide important functions in nutrient recycling 
and availability and soil conditioning. By serving as prey species 
for many upper trophic predators (American robin), they are 
critical to the sustenance of the communities of upper trophic 
level species. 

Comparison of the ratio of the maximum chemical 
concentrations in surface soil and surface soil 
screening values to a reference HQ of 1.   

Soil Invertebrates 
(earthworms) 

Growth, survival, and reproduction of 
terrestrial plant communities. 

Plants are critical to the ecosystem in their role as primary 
producers. Plants take abiotic elements and energy and convert 
them into available organic compounds. They are the foundation 
of terrestrial ecosystems and are the first step in nutrient and 
energy transfer within an ecosystem. In addition to forage for 
herbivores, plants also often provide the physical structure in 
habitat necessary for animals. 

Comparison of the ratio of the maximum chemical 
concentrations in surface soil and surface soil 
screening values to a reference HQ of 1. 

Terrestrial plants 

Growth, survival, and reproduction of 
avian terrestrial insectivores. 

Avian terrestrial insectivores are important consumers of 
soil invertebrates, and are a critical link in the transfer of 
energy and nutrients in an ecosystem. They may receive 
significant exposure to contaminants in soil, and serve as 
prey for upper trophic level receptors. Many such birds are 
also valued by society for their visual and vocal traits. 

Comparison of the ratio of literature-derived chronic 
No Observed Adverse Effect Level (NOAEL) values 
for survival, growth, and/or reproductive effects and 
modeled dietary exposure doses based on maximum 
soil concentrations, to a reference HQ of 1. 

American woodcock 

Growth, survival, and reproduction of 
avian terrestrial carnivores. 

Avian carnivores are important upper trophic level consumers in 
terrestrial ecosystems. In this function, they are often reflective of 
ecosystem health, and are particularly susceptible to toxins that 
bioaccumulate in the food chain. In their function as a predator, 
they serve to maintain a balance in small mammal and bird 
populations versus forage abundance and available habitat. 
Many such birds are also valued by society for their visual traits. 

Comparison of the ratio of literature-derived chronic 
NOAEL values for survival, growth, and/or 
reproductive effects and modeled dietary exposure 
doses based on maximum soil concentrations, to a 
reference HQ of 1. 

Red-tailed hawk 

Growth, survival, and reproduction of 
mammalian terrestrial insectivores. 

Mammalian terrestrial insectivores are consumers of 
invertebrates. As such, they provide a critical second link in the 
transfer of energy and nutrients in an ecosystem, changing 
invertebrate biomass into more biologically available biomass for 
other animals.  Such mammals are prey for many species of 
predatory mammals and raptors.  

Comparison of the ratio of literature-derived chronic 
No Observed Adverse Effect Level (NOAEL) values 
for survival, growth, and/or reproductive effects and 
modeled dietary exposure doses based on maximum 
soil concentrations, to a reference HQ of 1. 

Short-tailed shrew 



 
 

 
 

Table 7.15 
Preliminary Assessment Endpoints, Risk Hypotheses, and Measurement Endpoints, Site 45 

RI Report for Sites 6, 39 and 45 
NDW, Indian Head, Maryland 
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Growth, survival, and reproduction of 
mammalian terrestrial carnivores. 

Mammalian carnivores are important upper trophic level 
consumers in terrestrial ecosystems. In this function, they are 
often reflective of ecosystem health, and are particularly 
susceptible to toxin that bioaccumulate in the food chain. In their 
function as a predator, they serve to maintain a balance in small 
mammal populations versus forage abundance and available 
habitat. Many such mammals are also valued by society for their 
visual traits. 

Comparison of the ratio of literature-derived chronic 
No Observed Adverse Effect Level (NOAEL) values 
for survival, growth, and/or reproductive effects and 
modeled dietary exposure doses based on maximum 
soil concentrations, to a reference HQ of 1. 

Red fox 

 



Value Reference Value Reference Value Reference

Birds
American woodcock 0.145 USEPA 1993 0.02331 allometric equation 0.02920 USEPA 1993

Red-tailed hawk 0.957 USEPA 1993 0.06796 allometric equation 0.03952 Sample and Suter 1994
Mammals
Red fox 3.17 Silva and Downing 1995 0.41154 allometric equation 0.14763 Sample and Suter 1994

Short-tailed shrew 0.01331 USEPA 1993 0.00475 USEPA 1993 0.00189 USEPA 1993

Body Weight (kg) Water Ingestion Rate (L/day)

Table 7.16

RI Report for Sites 6, 39 and 45
Exposure Parameters for Upper Trophic Level Ecological Receptors - Maximum Exposure Case, Site 45

Food Ingestion Rate (kg/day - dry)

NDW, Indian Head, Maryland

Receptor

Page 1 of 2



Terr. 
Plants Soil Invert.

Small 
Mammals Fish/ Frogs

Aquatic 
Plants

Aquatic 
Invert. Reference Value Reference

Birds
American woodcock 0 89.6 0 0 0 0 USEPA 1993 10.4 Beyer et al. 1994

Red-tailed hawk 0 0 100 0 0 0
USEPA 1993; Sample and Suter 

1994 0 Sample and Suter 1994
Mammals
Red fox 7 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 Sample and Suter 1994

Table 7.16

Dietary Composition (percent) Soil/ Sediment Ingestion (percent)

Exposure Parameters for Upper Trophic Level Ecological Receptors - Maximum Exposure Case, Site 45
RI Report for Sites 6, 39 and 45

Receptor

NDW, Indian Head, Maryland

Page 2 of 2



Chemical

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 

Concentration
Screening 

Value

Maximum 
Hazard 

Quotient1 COPC?

Inorganics (MG/KG)
Aluminum 2.00 - 2.00 4 / 4 12,800 IS45SS010001 50.0 4 / 4 256 YES
Antimony 1.00 - 1.00 4 / 4 2.10 IS45SS020001 5.00 0 / 4 0.42 NO
Arsenic 1.00 - 1.00 4 / 4 8.20 IS45SS020001 60.0 0 / 4 0.14 NO
Barium -- - -- 4 / 4 66.0 IS45SS030001 500 0 / 4 0.13 NO
Beryllium -- - -- 4 / 4 0.67 IS45SS010001 10.0 0 / 4 0.067 NO
Cadmium -- - -- 4 / 4 6.50 IS45SS020001 4.00 1 / 4 1.63 YES
Calcium 2 1.00 - 1.00 4 / 4 442 IS45SS010001 NSV -- / -- NSV NO
Chromium -- - -- 4 / 4 22.5 IS45SS020001 0.40 4 / 4 56.3 YES
Cobalt -- - -- 4 / 4 8.30 IS45SS020001 100 0 / 4 0.083 NO
Copper -- - -- 4 / 4 14.1 IS45SS020001 50.0 0 / 4 0.28 NO
Iron 3.00 - 4.00 4 / 4 54,900 IS45SS020001 200 4 / 4 275 YES
Lead 1.00 - 1.00 4 / 4 21.1 IS45SS020001 50.0 0 / 4 0.42 NO
Magnesium 2 2.00 - 2.00 4 / 4 897 IS45SS010001 4,400 0 / 4 0.20 NO
Manganese -- - -- 4 / 4 756 IS45SS020001 330 1 / 4 2.29 YES
Mercury -- - -- 0 / 4 -- -- 0 -- / -- -- NO
Nickel -- - -- 4 / 4 4.30 IS45SS010001 30.0 0 / 4 0.14 NO
Potassium 2 7.00 - 8.00 4 / 4 661 IS45SS010001 NSV -- / -- NSV NO
Selenium 1.00 - 1.00 3 / 4 1.60 IS45SS010001 1.80 0 / 4 0.89 NO
Silver -- - -- 4 / 4 2.60 IS45SS020001 2.00 1 / 4 1.30 YES
Sodium 2 61.0 - 66.0 3 / 4 83.4 IS45SS040001 NSV -- / -- NSV NO
Thallium 1.00 - 1.00 0 / 4 -- -- 1.00 -- / -- 1.00 YES
Vanadium 8.00 - 9.00 4 / 4 39.5 IS45SS010001 2.00 4 / 4 19.8 YES
Zinc -- - -- 4 / 4 31.4 IS45SS020001 50.0 0 / 4 0.63 NO
Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
2,2'-Oxybis(1-chloropropane) 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
2,4,5-Trichlorophenol 960 - 1,000 0 / 4 -- -- 430 -- / -- 2.33 YES

Table 7.17
Step 2 Screening - Site 45 Surface Soil

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected - hazard quotient based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 1 of 6



Chemical

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 

Concentration
Screening 

Value

Maximum 
Hazard 

Quotient1 COPC?

Table 7.17
Step 2 Screening - Site 45 Surface Soil

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

2,4,6-Trichlorophenol 380 - 410 0 / 4 -- -- 580 -- / -- 0.71 NO
2,4-Dichlorophenol 380 - 410 0 / 4 -- -- 13,400 -- / -- 0.031 NO
2,4-Dimethylphenol 380 - 410 0 / 4 -- -- 100 -- / -- 4.10 YES
2,4-Dinitrophenol 960 - 1,000 0 / 4 -- -- 20,000 -- / -- 0.050 NO
2-Chloronaphthalene 380 - 410 0 / 4 -- -- 1,033 -- / -- 0.40 NO
2-Chlorophenol 380 - 410 0 / 4 -- -- 100 -- / -- 4.10 YES
2-Methylnaphthalene 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
2-Methylphenol 380 - 410 0 / 4 -- -- 100 -- / -- 4.10 YES
2-Nitroaniline 960 - 1,000 0 / 4 -- -- NSV -- / -- NSV NO
2-Nitrophenol 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
3,3'-Dichlorobenzidine 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
3- and 4-Methylphenol 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
3-Nitroaniline 960 - 1,000 0 / 4 -- -- NSV -- / -- NSV NO
4,6-Dinitro-2-methylphenol 960 - 1,000 0 / 4 -- -- NSV -- / -- NSV NO
4-Bromophenyl-phenylether 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
4-Chloro-3-methylphenol 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
4-Chloroaniline 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
4-Chlorophenyl-phenylether 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
4-Nitroaniline 960 - 1,000 0 / 4 -- -- NSV -- / -- NSV NO
4-Nitrophenol 960 - 1,000 0 / 4 -- -- 380 -- / -- 2.63 YES
Acenaphthene 380 - 410 0 / 4 -- -- 2,500 -- / -- 0.16 NO
Acenaphthylene 380 - 410 0 / 4 -- -- 100 -- / -- 4.10 YES
Acetophenone 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
Anthracene 380 - 410 0 / 4 -- -- 100 -- / -- 4.10 YES
Atrazine 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
Benzaldehyde 380 - 410 1 / 4 790 IS45SS020001 NSV -- / -- NSV YES
Benzo(a)anthracene 380 - 410 0 / 4 -- -- 100 -- / -- 4.10 YES
Benzo(a)pyrene 380 - 410 0 / 4 -- -- 100 -- / -- 4.10 YES
Benzo(b)fluoranthene 380 - 410 0 / 4 -- -- 100 -- / -- 4.10 YES

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected - hazard quotient based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 2 of 6



Chemical

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 

Concentration
Screening 

Value

Maximum 
Hazard 

Quotient1 COPC?

Table 7.17
Step 2 Screening - Site 45 Surface Soil

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Benzo(g,h,i)perylene 380 - 410 0 / 4 -- -- 100 -- / -- 4.10 YES
Benzo(k)fluoranthene 380 - 410 0 / 4 -- -- 100 -- / -- 4.10 YES
Butylbenzylphthalate 380 - 410 1 / 4 41.0 IS45SS010001 NSV -- / -- NSV YES
Caprolactam -- - -- 0 / 0 -- -- NSV -- -- NSV NO
Carbazole 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
Chrysene 380 - 410 0 / 4 -- -- 100 -- / -- 4.10 YES
Di-n-butylphthalate 380 - 410 1 / 4 85.0 IS45SS040001 200,000 0 / 4 4.25E-04 NO
Di-n-octylphthalate 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
Dibenz(a,h)anthracene 380 - 410 0 / 4 -- -- 100 -- / -- 4.10 YES
Dibenzofuran 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
Diethylphthalate 380 - 410 1 / 4 91.0 IS45SS010001 13,400 0 / 4 0.0068 NO
Dimethyl phthalate 380 - 410 0 / 4 -- -- 10,640 -- / -- 0.039 NO
Fluoranthene 380 - 410 0 / 4 -- -- 100 -- / -- 4.10 YES
Fluorene 380 - 410 0 / 4 -- -- 1,700 -- / -- 0.24 NO
Hexachlorobenzene 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
Hexachlorobutadiene 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
Hexachlorocyclopentadiene 380 - 410 0 / 4 -- -- 1,000 -- / -- 0.41 NO
Hexachloroethane 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
Indeno(1,2,3-cd)pyrene 380 - 410 0 / 4 -- -- 100 -- / -- 4.10 YES
Isophorone 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
Naphthalene 380 - 410 0 / 4 -- -- 100 -- / -- 4.10 YES
Nitrobenzene 380 - 410 0 / 4 -- -- 2,260 -- / -- 0.18 NO
Pentachlorophenol 960 - 1,000 0 / 4 -- -- 3,000 -- / -- 0.33 NO
Phenanthrene 380 - 410 0 / 4 -- -- 100 -- / -- 4.10 YES
Phenol 380 - 410 0 / 4 -- -- 1,880 -- / -- 0.22 NO
Pyrene 380 - 410 0 / 4 -- -- 100 -- / -- 4.10 YES
bis(2-Chloroethoxy)methane 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
bis(2-Chloroethyl)ether 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
bis(2-Ethylhexyl)phthalate 380 - 410 1 / 4 39.0 IS45SS040001 NSV -- / -- NSV YES

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected - hazard quotient based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 3 of 6
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Maximum 
Concentration 

Detected
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Concentration
Screening 
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Quotient1 COPC?

Table 7.17
Step 2 Screening - Site 45 Surface Soil

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

n-Nitroso-di-n-propylamine 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
n-Nitrosodiphenylamine 380 - 410 0 / 4 -- -- 1,090 -- / -- 0.38 NO
Explosives (UG/KG)
1,3,5-Trinitrobenzene 580 - 620 0 / 4 -- -- NSV -- / -- NSV NO
1,3-Dinitrobenzene 580 - 620 0 / 4 -- -- NSV -- / -- NSV NO
2,4,6-Trinitrotoluene 580 - 620 0 / 4 -- -- NSV -- / -- NSV NO
2,4-Dinitrotoluene 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
2,6-Dinitrotoluene 380 - 410 0 / 4 -- -- NSV -- / -- NSV NO
2-Amino-4,6-dinitrotoluene 580 - 620 0 / 4 -- -- NSV -- / -- NSV NO
2-Nitrotoluene 580 - 620 0 / 4 -- -- NSV -- / -- NSV NO
3-Nitrotoluene 580 - 620 0 / 4 -- -- NSV -- / -- NSV NO
4-Amino-2,6-dinitrotoluene 580 - 620 0 / 4 -- -- NSV -- / -- NSV NO
4-Nitrotoluene 580 - 620 0 / 4 -- -- NSV -- / -- NSV NO
HMX 580 - 620 0 / 4 -- -- NSV -- / -- NSV NO
Nitrobenzene 580 - 620 0 / 4 -- -- 2,260 -- / -- 0.27 NO
Nitrocellulose 2,500 - 2,500 4 / 4 3,400 IS45SS010001 NSV -- / -- NSV YES
Nitroglycerin 58,000 - 62,000 0 / 4 -- -- NSV -- / -- NSV NO
Nitroguanidine 110,000 - 120,000 0 / 4 -- -- NSV -- / -- NSV NO
PETN 58,000 - 62,000 0 / 4 -- -- NSV -- / -- NSV NO
Perchlorate 10.0 - 10.0 0 / 4 -- -- NSV -- / -- NSV NO
RDX 580 - 620 0 / 4 -- -- NSV -- / -- NSV NO
Tetryl 580 - 620 0 / 4 -- -- NSV -- / -- NSV NO
Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 12.0 - 12.0 0 / 4 -- -- 300 -- / -- 0.040 NO
1,1,2,2-Tetrachloroethane 12.0 - 12.0 0 / 4 -- -- 300 -- / -- 0.040 NO
1,1,2-Trichloro-1,2,2- trifluoroethane 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO
1,1,2-Trichloroethane 12.0 - 12.0 0 / 4 -- -- 300 -- / -- 0.040 NO
1,1-Dichloroethane 12.0 - 12.0 0 / 4 -- -- 300 -- / -- 0.040 NO
1,1-Dichloroethene 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected - hazard quotient based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 4 of 6
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Table 7.17
Step 2 Screening - Site 45 Surface Soil

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

1,2,4-Trichlorobenzene 12.0 - 12.0 0 / 4 -- -- 1,270 -- / -- 0.0094 NO
1,2-Dibromo-3-chloropropane 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO
1,2-Dibromoethane 12.0 - 12.0 0 / 4 -- -- 5,000 -- / -- 0.0024 NO
1,2-Dichlorobenzene 12.0 - 12.0 0 / 4 -- -- 100 -- / -- 0.12 NO
1,2-Dichloroethane 12.0 - 12.0 0 / 4 -- -- 401 -- / -- 0.030 NO
1,2-Dichloropropane 12.0 - 12.0 0 / 4 -- -- 38,800 -- / -- 3.09E-04 NO
1,3-Dichlorobenzene 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO
1,4-Dichlorobenzene 12.0 - 12.0 0 / 4 -- -- 1,280 -- / -- 0.0094 NO
2-Butanone 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO
2-Hexanone 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO
4-Methyl-2-pentanone 12.0 - 12.0 0 / 4 -- -- 10,000 -- / -- 0.0012 NO
Acetone 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO
Benzene 12.0 - 12.0 0 / 4 -- -- 105 -- / -- 0.11 NO
Bromodichloromethane 12.0 - 12.0 0 / 4 -- -- 45,000 -- / -- 2.67E-04 NO
Bromoform 12.0 - 12.0 0 / 4 -- -- 114,700 -- / -- 1.05E-04 NO
Bromomethane 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO
Carbon disulfide 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO
Carbon tetrachloride 12.0 - 12.0 0 / 4 -- -- 1,000,000 -- / -- 1.20E-05 NO
Chlorobenzene 12.0 - 12.0 0 / 4 -- -- 2,400 -- / -- 0.0050 NO
Chloroethane 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO
Chloroform 12.0 - 12.0 0 / 4 -- -- 1,000 -- / -- 0.012 NO
Chloromethane 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO
Cumene 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO
Cyclohexane 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO
Dibromochloromethane 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO
Dichlorodifluoromethane 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO
Ethylbenzene 12.0 - 12.0 0 / 4 -- -- 5,005 -- / -- 0.0024 NO
Methyl acetate 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO
Methyl-tert-butyl ether (MTBE) 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected - hazard quotient based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 5 of 6
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Table 7.17
Step 2 Screening - Site 45 Surface Soil

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Methylcyclohexane 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO
Methylene chloride 12.0 - 12.0 2 / 4 9.40 IS45SS020001 1,001 0 / 4 0.0094 NO
Styrene 12.0 - 12.0 0 / 4 -- -- 10,010 -- / -- 0.0012 NO
Tetrachloroethene 12.0 - 12.0 1 / 4 3.70 IS45SS020001 401 0 / 4 0.0092 NO
Toluene 12.0 - 12.0 0 / 4 -- -- 13,005 -- / -- 9.23E-04 NO
Trichloroethene 12.0 - 12.0 0 / 4 -- -- 6,000 -- / -- 0.0020 NO
Trichlorofluoromethane 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO
Vinyl chloride 12.0 - 12.0 0 / 4 -- -- 300 -- / -- 0.040 NO
Xylene, total 12.0 - 12.0 0 / 4 -- -- 2,505 -- / -- 0.0048 NO
cis-1,2-Dichloroethene 12.0 - 12.0 0 / 4 -- -- 300 -- / -- 0.040 NO
cis-1,3-Dichloropropene 12.0 - 12.0 0 / 4 -- -- 300 -- / -- 0.040 NO
o-Xylene 12.0 - 12.0 0 / 4 -- -- NSV -- / -- NSV NO
trans-1,2-Dichloroethene 12.0 - 12.0 0 / 4 -- -- 300 -- / -- 0.040 NO
trans-1,3-Dichloropropene 12.0 - 12.0 0 / 4 -- -- 300 -- / -- 0.040 NO

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected - hazard quotient based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 6 of 6



Table 7.18
Summary of Hazard Quotients for Food Web Exposures - Maximum Exposure Case, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

HQ Based on 
the NOAEL

HQ Based on 
the LOAEL

HQ Based on 
the NOAEL

HQ Based on 
the LOAEL

HQ Based on 
the NOAEL

HQ Based on 
the LOAEL

HQ Based on 
the NOAEL

HQ Based on 
the LOAEL

Inorganics
Arsenic 5.75 0.58 0.44 0.04 0.39 0.13 <0.01 <0.01
Cadmium 31.10 3.11 1.45 0.14 33.01 2.39 0.08 <0.01
Chromium 0.66 0.07 0.03 <0.01 13.31 2.66 0.31 0.06
Copper 0.24 0.19 0.05 0.04 0.09 0.07 0.01 <0.01
Lead 0.53 0.05 0.04 <0.01 5.52 0.55 0.05 <0.01
Mercury NA NA NA NA NA NA NA NA
Nickel 0.06 0.03 <0.01 <0.01 0.05 0.04 <0.01 <0.01
Selenium 1.57 0.95 0.39 0.23 0.96 0.28 0.11 0.03
Silver 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Zinc 0.30 0.15 0.20 0.02 5.08 0.56 0.23 0.03
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 NA NA NA NA
1,2-Dichlorobenzene <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
1,4-Dichlorobenzene <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
4-Chlorophenyl-Phenylether 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
Acenaphthylene <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
Benzo(a)anthracene 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)pyrene 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(b)fluoranthene 0.02 <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
Benzo(k)fluoranthene 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chrysene 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dibenz(a,h)anthracene 0.03 <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
Fluorene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachlorobutadiene 0.03 <0.01 <0.01 <0.01 0.03 0.01 <0.01 <0.01
Hexachlorobenzene 0.06 <0.01 <0.01 <0.01 1.69 0.17 0.03 <0.01
Hexachlorocyclopentadiene <0.01 <0.01 <0.01 <0.01 NA NA NA NA
Hexachloroethane NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pentachlorophenol 0.32 0.03 0.02 <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
Pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Shaded cell indicates analyte identified as a COPC because the HQ exceeds one.

Red-tailed hawkAmerican woodcock

Chemical

Short-tailed shrew Red fox



Value Reference Value Reference Value Reference

Birds
American woodcock 0.198 Dunning 1993 0.01994 allometric equation 0.02313 USEPA 1993

Red-tailed hawk 1.126 Sample and Suter 1994 0.06388 allometric equation 0.03603 Sample and Suter 1994
Mammals
Red fox 4.06 Silva and Downing 1995 0.34939 allometric equation 0.12308 Sample and Suter 1994

Short-tailed shrew 0.01687 USEPA 1993 0.00376 USEPA 1993 0.00149 USEPA 1993

Food Ingestion Rate (kg/day - dry)

Receptor

Body Weight (kg) Water Ingestion Rate (L/day)

Table 7.19
Exposure Parameters for Upper Trophic Level Ecological Receptors - Average Exposure Case, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Page 1 of 2



Terr. 
Plants Soil Invert.

Small 
Mammals Fish/ Frogs

Aquatic 
Plants

Aquatic 
Invert. Reference Value Reference

Birds
American woodcock 0 89.6 0 0 0 0 USEPA 1993 10.4 Beyer et al. 1994

Red-tailed hawk 0 0 100 0 0 0
USEPA 1993; Sample and 

Suter 1994 0 Sample and Suter 1994
Mammals
Red fox 7 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 Sample and Suter 1994

Table 7.19

Dietary Composition (percent) Soil/ Sediment Ingestion (percent)

Exposure Parameters for Upper Trophic Level Ecological Receptors - Average Exposure Case, Site 45

Receptor

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45
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Chemical

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 

Concentration
Arithmetic 

Mean
Screening 

Value

Mean 
Hazard 

Quotient1 COPC?

Inorganics (MG/KG)
Aluminum 2.00 - 2.00 4 / 4 12,800 IS45SS010001 8,003 50.0 4 / 4 160 YES
Cadmium -- - -- 4 / 4 6.50 IS45SS020001 1.85 4.00 1 / 4 0.46 NO
Chromium -- - -- 4 / 4 22.5 IS45SS020001 16.9 0.40 4 / 4 42.2 YES
Iron 3.00 - 4.00 4 / 4 54,900 IS45SS020001 29,375 200 4 / 4 147 YES
Manganese -- - -- 4 / 4 756 IS45SS020001 292 330 1 / 4 0.88 NO
Silver -- - -- 4 / 4 2.60 IS45SS020001 1.55 2.00 1 / 4 0.77 NO
Thallium 1.00 - 1.00 0 / 4 -- -- 0.50 1.00 -- / -- 0.50 NO
Vanadium 8.00 - 9.00 4 / 4 39.5 IS45SS010001 25.1 2.00 4 / 4 12.5 YES
Semivolatile Organic Compounds (UG/KG)
2,4,5-Trichlorophenol 960 - 1,000 0 / 4 -- -- 489 430 -- / -- 1.14 (YES)
2,4-Dimethylphenol 380 - 410 0 / 4 -- -- 196 100 -- / -- 1.96 (YES)
2-Chlorophenol 380 - 410 0 / 4 -- -- 196 100 -- / -- 1.96 (YES)
2-Methylphenol 380 - 410 0 / 4 -- -- 196 100 -- / -- 1.96 (YES)
4-Nitrophenol 960 - 1,000 0 / 4 -- -- 489 380 -- / -- 1.29 (YES)
Acenaphthylene 380 - 410 0 / 4 -- -- 196 100 -- / -- 1.96 (YES)
Anthracene 380 - 410 0 / 4 -- -- 196 100 -- / -- 1.96 (YES)
Benzaldehyde 380 - 410 1 / 4 790 IS45SS020001 343 NSV -- / -- NSV YES
Benzo(a)anthracene 380 - 410 0 / 4 -- -- 196 100 -- / -- 1.96 (YES)
Benzo(a)pyrene 380 - 410 0 / 4 -- -- 196 100 -- / -- 1.96 (YES)
Benzo(b)fluoranthene 380 - 410 0 / 4 -- -- 196 100 -- / -- 1.96 (YES)
Benzo(g,h,i)perylene 380 - 410 0 / 4 -- -- 196 100 -- / -- 1.96 (YES)
Benzo(k)fluoranthene 380 - 410 0 / 4 -- -- 196 100 -- / -- 1.96 (YES)
Butylbenzylphthalate 380 - 410 1 / 4 41.0 IS45SS010001 158 NSV -- / -- NSV YES
Chrysene 380 - 410 0 / 4 -- -- 196 100 -- / -- 1.96 (YES)
Dibenz(a,h)anthracene 380 - 410 0 / 4 -- -- 196 100 -- / -- 1.96 (YES)
Fluoranthene 380 - 410 0 / 4 -- -- 196 100 -- / -- 1.96 (YES)
Indeno(1,2,3-cd)pyrene 380 - 410 0 / 4 -- -- 196 100 -- / -- 1.96 (YES)
Naphthalene 380 - 410 0 / 4 -- -- 196 100 -- / -- 1.96 (YES)

Table 7.20
Step 3A Screening - Site 45 Surface Soil

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

NSV - No Screening Value
Shaded cells and/or () indicates analyte not detected - hazard quotient based on the reporting limit
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Chemical

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 

Concentration
Arithmetic 

Mean
Screening 

Value

Mean 
Hazard 

Quotient1 COPC?

Table 7.20
Step 3A Screening - Site 45 Surface Soil

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

Phenanthrene 380 - 410 0 / 4 -- -- 196 100 -- / -- 1.96 (YES)
Pyrene 380 - 410 0 / 4 -- -- 196 100 -- / -- 1.96 (YES)
bis(2-Ethylhexyl)phthalate 380 - 410 1 / 4 39.0 IS45SS040001 159 NSV -- / -- NSV YES
Explosives (UG/KG)
Nitrocellulose 2,500 - 2,500 4 / 4 3,400 IS45SS010001 3,075 NSV -- / -- NSV YES

NSV - No Screening Value
Shaded cells and/or () indicates analyte not detected - hazard quotient based on the reporting limit
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Table 7.21
Summary of Hazard Quotients for Food Web Exposures - Average Exposure Case, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

HQ Based on 
the NOAEL

HQ Based on 
the LOAEL

HQ Based on 
the NOAEL

HQ Based on 
the LOAEL

HQ Based on 
the NOAEL

HQ Based on 
the LOAEL

HQ Based on 
the NOAEL

HQ Based on 
the LOAEL

Inorganics
Arsenic 1.52 0.15 0.08 <0.01 0.10 0.03 <0.01 <0.01
Cadmium 1.06 0.11 0.07 <0.01 1.04 0.08 <0.01 <0.01
Chromium 0.04 <0.01 <0.01 <0.01 0.77 0.15 0.06 0.01
Copper 0.03 0.03 <0.01 <0.01 0.01 <0.01 <0.01 <0.01
Lead 0.04 <0.01 <0.01 <0.01 0.39 0.04 <0.01 <0.01
Mercury 0.18 0.04 <0.01 <0.01 0.02 <0.01 <0.01 <0.01
Nickel 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium 0.52 0.32 0.05 0.03 0.32 0.09 0.01 <0.01
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Zinc 0.03 0.01 0.02 <0.01 0.46 0.05 0.02 <0.01
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene NA NA NA NA NA NA NA NA
1,2-Dichlorobenzene <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
1,4-Dichlorobenzene <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
4-Chlorophenyl-Phenylether 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
Acenaphthylene <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
Benzo(a)anthracene <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
Benzo(b)fluoranthene <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
Benzo(k)fluoranthene <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
Dibenz(a,h)anthracene 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
Fluorene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachlorobutadiene <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 0.47 0.05 <0.01 <0.01
Hexachlorocyclopentadiene <0.01 <0.01 <0.01 <0.01 NA NA NA NA
Hexachloroethane NA NA 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
Pentachlorophenol 0.06 <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
Pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Shaded cell indicates analyte identified as a COPC because the HQ exceeds one.

Red fox

Chemical

Short-tailed shrew American woodcock Red-tailed hawk
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8.0 Conclusions and Recommendations 
 
This site-specific RI Report is submitted to the Navy EFA CHES, Naval Facilities Engineering 
Command, under CTO-0066 of the CLEAN, contract number N62470-95-D6007.  The RI was 
conducted at Sites 6, 39, and 45 of the NDW, Indian Head, Indian Head, Maryland. 
 
The previous chapters of this RI Report for Sites 6, 39 and 45 at NDW, Indian Head presented 
background and historical information on the NDW, Indian Head facility, summarized prior field 
investigations at these sites, described the field efforts used to support this RI Report, and 
detailed the risk assessments for human and ecological receptors.  This chapter summarizes the 
findings of the RI, the associated conclusions, and the recommendations for each site. 
 
8.1 Site 6 - Hypo Spill, Radiographic Facility, Accelerator Control 
 Building and Open Drain 
 
Site 6 consists of the area around Building 1349 (the former control building, currently used for 
storage), Building 1718 (the current control building), and Building 1140 (the radiographic 
accelerator building) (Figure 1.3).  Buildings 1349 and 1140 were built in 1965, while Building 
1718 was built in 1985.  X-ray photographs of explosives are taken in Building 1140 and these 
photographs are developed in the control building using fixer and developer solutions.  The spent 
fixer solution contains silver, as does the wastewater, but to a lesser extent.  Prior to 1977, the 
release of photographic process wastewaters containing silver, including spent fixer, to an 
adjacent drainage ditch has been documented.  Since at least the mid-1980s, photographic wash 
water has been discharged to the sanitary sewer system while the spent fixer has been 
containerized for later recovery of the silver.  Therefore, there is no current source of 
contamination beyond the residue of the photographic process wastewater. 
 
This site is surrounded by a fence with one gate for vehicles and one gate for pedestrians.  The 
buildings are on top of a grassy knoll.  Access to the buildings is provided by a paved road.  
From the top of the knoll, precipitation runs off into a depression at the base of the hill.  This 
depression is beneath the outlet of a culvert that carries stormwater from the wooded area west of 
the site.  Stormwater runoff ponds in this depression.  From the eastern edge of the depression, a 
ditch extends northeast along the edge of the site.  This ditch carries water intermittently.  On the 
eastern edge of the site, the ditch crosses under the fence and continues to flow through the 
adjacent woods.  Site 6 is covered with grass and, outside the fenced area, is partially surrounded 
by woods. 
 
Because the only potential contaminant in photographic process wastewater residues is silver, the 
RI considered the presence of only silver in the soil, surface water and groundwater at Site 6.  
Seven surface soil samples, five surface soil samples from intermittently wet areas, five shallow 
subsurface soil samples, two surface water samples, and three shallow groundwater samples 
were collected as part of this RI.  In addition, a site-specific background surface soil sample and 
site-specific background shallow subsurface soil sample were collected.  Silver was found at 
elevated concentrations in the surface soil and shallow subsurface soil adjacent to Building 1718 
and along the drainages.  A sample collected from where the drainage ditch crosses under the site 
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8.0—CONCLUSIONS AND RECOMMENDATIONS 

perimeter fence had slightly elevated silver concentrations, indicating that the silver probably has 
been transported offsite.  Low concentrations of silver were detected in the surface water and 
shallow groundwater, indicating that the silver does not dissolve readily but remains associated 
with the soil. 
 
The HHRA considered exposure to the Site 6 soil, surface water and shallow groundwater.  The 
silver concentration in the surface water, shallow groundwater and fugitive dust emissions (from 
the surface soil) were below the corresponding RBC, indicating minimal risk from exposure to 
those environmental media.  Exposure to silver in the current and future surface soil resulted in 
an HI above the target value for the future RME child resident and the future RME construction 
worker.  These high values resulted from the use of the maximum observed concentration as the 
exposure point concentration.  It was necessary to use the maximum silver concentration instead 
of the 95% UCL for the exposure point concentration because the data were skewed.  Because 
the very elevated silver concentrations are limited to two discrete areas, the southern corner of 
Building 1718 and the depression beneath the culvert, it is likely that the RME scenarios provide 
an extremely conservative estimate of potential future exposure to silver.  The CT scenarios, 
which used the geometric mean as the exposure point concentration, likely provide a more 
realistic estimate of potential exposure to silver.  The HIs for the future CT child resident and the 
future CT construction worker were substantially below the target value.  Because silver is not 
classified as having carcinogenic potential, no cancer risks were quantified in the HHRA. 
 
The ERA considered the exposure of ecological receptors to the site soil and groundwater.  
Exposure of aquatic receptors to the surface water was not considered because the drainage ditch 
on Site 6 does not provide appropriate habitat.  The ERA concluded that silver should be retained 
as a contaminant of concern for a more detailed ERA. 
 
Further action is recommended to address the non-cancer hazards posed to the future RME child 
resident and the future RME construction worker.  Because of the potential ecological risk, it is 
recommended that the ERA proceed to step 3B and that additional soil and surface water 
samples be collected downstream of Site 6. 
 
8.2 Site 39 – Stack Emissions 
 
Site 39 is located on the southeast side of NDW, Indian Head overlooking Mattawoman Creek 
and encompasses the area around Buildings 497, 497A and 498 (Figure 1.4).  These buildings 
were constructed in 1942 and were used for the production of explosives until 1994.  Buildings 
497, 497A and 498 were used for the curing and drying of explosives.  Emissions from the 
curing and/or drying processes were released to the atmosphere through one stack at Building 
497, which was used in the production of UDMH, and two stacks on the roof of 498, which were 
used in the production of nitroguanidine.  Emissions from these stacks may have caused surface 
soil contamination in the vicinity of these buildings, but the quantities of contaminants are not 
known. 
 
In addition to the stack emissions, other historical releases of chemicals to the environment at 
Site 39 occurred through the disposal of wastewaters to the sanitary wastewater collection 
system, building drains and stormwater drains.  These wastewater collection systems discharged 
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8.0—CONCLUSIONS AND RECOMMENDATIONS 

to Mattawoman Creek via aboveground piping.  These wastewater streams had the potential to 
affect only the creek.  The potentially contaminated sediment in Mattawoman Creek adjacent to 
Site 39 is being addressed under the Mattawoman Creek Ecological Study and is beyond the 
scope of this RI.  This RI considered only the Site 39 soils and associated transport pathways 
(i.e., soil to groundwater). 
 
The field investigation evaluated the presence of metals, explosives and SVOCs in the surface 
soil and shallow subsurface soil at Site 39.  Twenty surface soil samples and 20 shallow 
subsurface soil samples were collected during this RI.  In addition, a site-specific background 
surface soil sample and site-specific background subsurface soil sample were collected.  The data 
were compared to the USEPA Region III SSLs with a DAF of 20.  Based on this comparison, the 
analytes present in the soil did not pose a threat to groundwater quality.  Therefore, no 
groundwater monitoring wells were installed and exposure to groundwater was not quantitatively 
considered in the risk assessment. 
 
The analytical data indicate the presence of elevated concentrations of several inorganics in the 
Site 39 soils and in the site-specific background samples.  The data indicate that the elevated zinc 
and lead concentrations were due to the use of galvanized fencing (zinc only), exterior building 
paint, and the access road.  These sources represent anthropogenic background activities.  
Elevated concentrations of some inorganics may have resulted from activities at other sites on 
the NDW, Indian Head installation.  For example, it is hypothesized that elevated levels of 
antimony and selenium were related to an upwind coal combustion facility.  There is no clear 
pattern to the chemical distribution in the soil, indicating no discrete source of contamination at 
the site. 
 
The HHRA considered exposure of current/future industrial workers, current/future 
trespassers/visitors, future residents, and future construction workers to the surface soil.  The 
pathway that resulted in a HI above the target value was the future RME child resident.  The HI 
for each target organ, however, was below the threshold value for which an adverse effect would 
be expected, indicating that current conditions would not result in a non-cancer health effect.  
The HI for the future CT child resident was below the target value.  All cancer risks were either 
below or within the target risk range of 10-6 to 10-4. 
 
The ERA concluded that zinc was the only analyte that posed a potential risk to plants and soil 
invertebrates.  As described above, the elevated zinc concentrations were due to activities that, 
under CERCLA, are considered to be anthropogenic background activities.  “The CERCLA 
program, generally, does not clean up to concentrations below natural or anthropogenic 
background levels” (USEPA, 2002).  Under CERCLA, no further action at Site 39 is 
recommended. 
 

M:\Projects\CHM_003_004_13\R04-04.102_new.doc  8-3 



8.0—CONCLUSIONS AND RECOMMENDATIONS 

8.3 Site 45 – Abandoned Drums 
 
Site 45 is located approximately 300 feet west of Site 44 (Soak Out Area) in the northwest-
central portion of the facility.  The site is in a wooded area 125 feet northeast of Building 674 
and 450 feet northwest of Building 1363 (Figure 1.5).  The terrain is generally flat and slopes 
southward.  The site previously contained 21 empty, partially rusted 55-gallon drums and two 
overpack drums.  Southwest of this area and at the base of the gentle slope is a small wetland.  
Initially, this wetland was included in the RI for Site 45.  Based on an evaluation of the surface 
water, sediment, and soil data, it was determined that contamination in the soils at Site 45 was 
not impacting the wetland.  Therefore, the wetland was separated from Site 45 for investigation 
as a separate site screening area.  For informational purposes, the field investigation results and 
associated risk assessments for the wetland were included in this report as Appendix I. 
 
Prior to their removal from the site, the drums had rusted through in some places.  Some drums 
appeared to have been cut and welded end-to-end in a manner similar to the drums that were 
used at Site 44 (Soak Out Area).  The actual origin and contents of the drums are not known.  
However, the drums were reported to have been in this area for 15 to 20 years and may have 
originated from the soak out process at Site 44.  Thus, it is suspected that these drums originally 
contained a hazardous waste, probably solvent(s).  Had the 21 55-gallons drums and two 
overpack drums been full when placed at the site, up to approximately 1,300 gallons of solvent 
could have leaked to the underlying soil. 
 
Because of the lack of information on the origin of the drums, the field investigation evaluated 
the presence of VOCs, SVOCs, explosives and metals in the surface soil, subsurface soil, and 
shallow groundwater at Site 45.  Four surface soil samples, four subsurface soil samples, and 
four grab shallow groundwater samples were collected during this RI.  In addition, a site-specific 
background surface soil sample and a site-specific background subsurface soil sample were 
collected. 
 
Few organic compounds were detected in the soil samples.  Nitrocellulose was detected in all the 
surface soil samples and subsurface soil samples, including the site-specific background samples.  
Nitrocellulose was a component of the residual propellant removed during the soak out process 
at Site 44.  The data suggest that the formerly abandoned drums did contain waste from Site 44.  
The nitrocellulose present in the site-specific background samples suggests that Site 45 may also 
have been affected by activities at other sites on the NDW, Indian Head. 
 
Although the surface soil contained elevated levels of some inorganics, such as iron and 
cadmium, the subsurface soil data indicated that few inorganic analytes had been leached from 
the surface soil.  In addition, analytical data for the surface soil samples collected downslope 
from the former drum abandonment area indicate that minimal overland transport of site 
contaminants has occurred.  The data indicate that, while the abandoned drums had affected the 
surface soil at Site 45, this effect was confined to the surface soil and contaminants did not 
migrate substantially to the subsurface soil or to downslope areas.  Grab shallow groundwater 
samples were also collected.  The analytical results of these samples further indicate that the 
contamination in the surface soil is not substantially migrating downwards.  Similar to Site 39, 
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the data, in particular the nitrocellulose and antimony results, suggest that the Site 45 soil is 
being affected by activities at other sites on the NDW, Indian Head installation. 
 
Because comparison of the grab shallow groundwater data to the drinking water RBCs indicated 
that the groundwater did not pose a threat to human health, the HHRA evaluated exposure to 
only the Site 45 soil.  The soil exposure pathway resulted in a HI for the future RME child 
resident and future RME construction worker that exceeded the target value.  For both receptors, 
the target organ HI was less than 1.0, indicating that current conditions would not result in a non-
cancer health effect.  The CT exposure scenarios for both the future child resident and the future 
construction worker had HIs less than the target value. 
 
The ERA indicated that the compounds present in the soil posed only minimal risks to ecological 
receptors. 
 
Based on the HHRA and the ERA, it is recommended that no further action be considered for 
Site 45. 
 
8.4 References 
 
USEPA, 2002.  Role of Background in the CERCLA Cleanup Program.  OSWER 9286.7-07 P. 
 



Appendix A 
 

List of Fauna Observed at  
NDW, Indian Head, Maryland 

 



 
 

Reptilian Species Observed at NDW, Indian Head 
Common Name Scientific Name 

Northern copperhead Agkistrodon contortrix 

Eastern worm snake Carphophis amoenus 

Snapping turtle Chelydra serpentina 

Eastern pained turtle Chrysemys picta 

Spotted turtle Clemmys guttata 

Black racer Coluber constrictor 

Ringneck snake Diadophis punctatus 

Black rat snake Elaphe obsoleta 

Five-lined skink Eumeces fasciatus 

Eastern hognose snake Heterodon platirhinos 

Eastern mud turtle Kinosternon subrubrum 

Eastern king snake Lampropeltis getula 

Northern water snake Nerodia sipedon 

Rough green snake Opheodrys aestivus 

Redbelly turtle Pseudemys rubiventris 

Queen snake Regina septemvittata 

Eastern fence lizard Sceloporus undulatus 

Ground skink Scincella lateralis 

Northern brown snake Storeria dekayi 

Eastern box turtle Terrapene caronlina 

Eastern ribbon snake Thamnophis sauritus 

Eastern garter snake Thamnophis sirtalis 

Six-lined racerunner Cnemidophorus sexlineatus sexlineatus 

Source:  MDNR, 1992; Parsons, 2000. 

 



 
Amphibian Species Observed at NDW, Indian Head 

Common Name Scientific Name 

Northern cricket frog Acris crepitans crepitans 

Southern cricket frog Acris gryllus 

Spotted salamander Ambystoma maculatum 

Marbled salamander Ambystoma opacum 

American toad Bufo americanus 

Fowler’s toad Bufo woodhousii fowleri 

Northern dusky salamander Desmognathus fuscus fuscus 

Northern two-lined salamander Eurycea bislineata 

Four-toed salamander Hemidactylium scutatum 

Gray treefrog Hyla chrysoscelis 

Green treefrog Hyla cinerea 

Gray treefrog Hyla versicolor 

Red-backed salamander Plethodon cinereus 

Northern spring peeper Pseaudacris crucifer crucifer 

Spring peeper Pseudacris crucifer 

Upland chorus frog Pseudacris triserata feriarum 

Northern red salamander Pseudotriton ruber ruber 

Bullfrog Rana catesbeiana 

Green frog Rana clamitans 

Pickerel frog Rana palustris 

Wood frog Rana sylvatica 

Southern leopard frog Rana utricularia 

Source:  MDNR, 1992; Parsons, 2000. 

 



 
 

 
Avian Species Observed at NDW, Indian Head 

Common Name Scientific Name 

Red-winged blackbird Agelaius phoeniceus 

Wood duck Aix sponsa 

Northern pintail Anas acuta 

American wigeon Anas americana 

Northern shoveler Anas clypeata 

Green-winged teal Anas crecca 

Mallard Anas platyrhynchos 

American black duck Anas rubripes 

Gadwall Anas Strepera 

Ruby-throated hummingbird Archilochus colubris 

Great blue heron Ardea herodias 

Scaup Aythya sp. 

Ringed-necked duck Aythya collaris 

Canvasback Aythya valisineria 

Cedar waxwing Bombycilla cedrorum 

Canada goose Branta canadensis 

Bufflehead Bucephala albeola 

Common goldeneye Bucephala clangula 

Red-tailed hawk Buteo jamaicensis 

Red-shouldered hawk Buteo lineatus 

Green-backed heron Butorides striatus 

Common snipe Capella gallinago 

Whip-poor will Caprimulgus vociferus 

Great egret Casmerodius albus 

Northern cardinal Cardinalis cardinalis 

American goldfinch Carduelis tristis 

House finch Carpodacus mexicanus 

Turkey vulture Cathartes aura 

Brown creeper Certhia familiaris 

Belted kingfisher Ceryle alcyon 

Chimney swift Chaetura pelagica 

Killdeer Charadrius vociferus 



Avian Species Observed at NDW, Indian Head 
Common Name Scientific Name 

Yellow-billed cuckoo Coccyzus americanus 

Common flicker Colaptes auratus 

Northern flicker Colaptes auratus 

Bobwhite quail Colinus virginianus 

Eastern wood peewee Contopus virens 

Carolina parakeet Conuropsis carolinensis 

American crow Corvus brachyrhynchos 

Fish crow Corvus ossifragus 

Bluejay Cyanocitta cristata 

Tundra swan Cygnus columbianus 

Yellow-rumped warbler Dendroica caronata 

Prairie warbler Dendroica discolor 

Yellow-throated warbler Dendroica dominica 

Yellow warbler Dendroica pinus 

Pileated woodpecker Dryocopus pileatus 

Gray catbird Dumetella carolinensis 

Acadian flycatcher Empidonax virenscens 

American kestrel Falco sparverius 

American Coot Fulica americana 

Common loon Gavia immer 

Common yellowthroat Geothlypis trichas 

Blue grosbeak Guiraca caerulea 

Bald eagle Haliaeetus leucocephalus 

Worm-eating warbler Helmitheros vermivorus 

Barn swallow Hirundo rustica 

Wood thrush Hylocichla mustelina 

Yellow-breasted chat Icteria virens 

Northern oriole Icterus galbula 

Orchard oriole Icterus spurius 

Tree swallow Iridoprocne bicolor 

Laughing gull Larus atricilla 

Herring gull Larus californicus 

Ring-billed gull Larus delawarenis 



 
 

Avian Species Observed at NDW, Indian Head 
Common Name Scientific Name 

Red-bellied woodpecker Melanerpes carolinus 

Wild turkey Meleagris gallopavo 

Song sparrow Melospiza melodia 

Common merganser Mergus merganser 

Hooded merganser Lophodytes cucullatus 

Mockingbird Mimus polyglotis 

Brown-headed cowbird Molothrus ater 

Great crested flycatcher Myiarchus crinitus 

Whistling swan Olor columbianus 

Kentucky warbler Oporonis formosus 

Ruddy duck Oxyura jamaicensis 

Osprey Pandion haliaetus 

Northern parula Parula americana 

Tufted titmouse Parus bicolor 

Carolina chickadee Parus carolinensis 

House sparrow Passer domesticus 

Indigo bunting Passerina cyanea 

Great cormorant Phalacrocorax carbo 

Double-crested cormorant Phalacrocorax auritus 

Downy woodpecker Picoides pubescens 

Hairy woodpecker Picoides villosus 

Rufous-sided towhee Pililo erythrophthalmus 

Scarlet tanager Piranga olivacea 

Summer tanager Piranga rubra 

Horned grebe Podiceps auritus 

Pied-billed grebe  Podilymbus podiceps 

Blue-gray gnatcatcher Polioptila caerulea 

Purple martin Progne subis 

Prothonotary warbler Protonotaria citrea 

Common grackle Quiscalus quiscula 

Ruby-crowned kinglet Regulus calendula 

Bank swallow Riparia riparia 

Eastern phoebe Sayornis phoebe 



Avian Species Observed at NDW, Indian Head 
Common Name Scientific Name 

Ovenbird Seiurus aurocapillus 

Louisiana waterthrush Seiurus motacilla 

Eastern bluebird Sialia sialis 

White breasted nuthatch Sitta caronlinensis 

Chipping sparrow Spizella passerina 

Northern rough-winged swallow Stelgidopteryx serripennis 

Least tern Sterna antillarum 

Barred owl Strix varia 

Eastern meadowlark Sturenlla magna 

European starling Sturnus vulgaris 

Carolina wren Thryothorus ludovicianus 

Brown thrasher Toxostoma rufum 

American robin Turdus migratorius 

Eastern kingbird Tyrannus tyrannus 

Yellow-throated vireo Vireo flavifrons 

White-eyed vireo Vireo griseus 

Red-eyed vireo Vireo olivaceus 

Hooded warbler Wilsonia citrina 

Mourning dove Zenaida macroura 

White-throated sparrow Zonotrichia albicollis 

Source:  MDNR, 1992; Parsons, 2000. 

 



 
 

 
Mammalian Species Observed at NDW, Indian Head 

Common Name Scientific Name 

Short-tailed shrew Blarina brevicauda 

Beaver Castor canadensis 

Star-nosed mole Condylura cristata 

Least shrew Cryptotis parva 

Opossum Didelphis virginiana 

Southern flying squirrel Glaucomys volans 

Silver-haired bat Lasionycteris noctivagans 

Bobcat Lynx rufus 

Woodchuck Marmota monax 

Striped skunk Mephitis mephitis 

Meadow vole Microtus pennsylvanicus 

Pine vole Microtus pinetorum 

House mouse Mus musculus 

Little brown bat Myotis lucifugus 

White-tailed deer Odocoileus virginianus 

Muskrat Ondatra zibethicus 

White-footed mouse Peromyscus leucopus 

Eastern pipistrelle Pipistrelle subflavus 

Raccoon Procyon lotor 

Norway rat Rattus norvegicus 

Eastern mole Scalopus aquaticus 

Gray squirrel Scirus carolinensis 

Southeastern shrew Sorex longirostris 

Eastern cottontail Sylvilagus floridanus 

Eastern chipmunk Tamias striatus 

Gray fox Urocyon cinereoargenteus 

Red fox Vulpes vulpes 

Meadow jumping mouse Zapus hudsonius 

Source:  MDNR, 1992; Parsons, 2000. 

 



 
Odonates Recorded from 23 May – 19 September 1992 at the Stump Neck Annex 
Family Scientific Name Common Name* 

Damselflies   

Calopterygidae – Broad-winged Damselflies   

 Calopteryx maculata Ebony Jewelwing 

Lestidae – Spreadwings   

 Lestes inequalis Elegant Spreadwing 

 Lestes rectangularis Slender Spreadwing 

 Lestes vigilax Swamp Spreadwing 

Coenagrionidae – Pond Damsels   

 Ischnura posita Fragile Forktail 

 Ischnura verticalis Eastern Forktail 

 Amphiagrion saucium Eastern Red Damsel 

 Argia fumipennis Variable Dancer 

 Argia bipunctulata Seepage Dancer 

 Chromagrion conditum Variegated Damselfly 

 Enallagma civile Familiar Bluet 

 Enallagma durum Big Bluet 

 Enallagma basidens Double-striped Bluet 

 Enallagma divagans Turquoise Bluet 

 Enallagma signatum Orange Bluet 

Dragonflies   

Aeshnidae – Darners   

 Aeshna umbrosa Shadow Darner 

 Anax junius Common Green Darner 

 Epiaeschna heros Swamp Darner 

 Nasiaeschna pentacantha Cyrano Darner 

Gomphidae – Clubtails   

 Gomphus exilis Lancet Clubtail 

Cordulegastridae – Spiketails   

 Cordulegaster bilineata Brown Spiketail 

Macromiidae – Cruisers   

 Didymops transyersa Stream Cruiser 

Cordulidae – Emeralds   



 
 

Odonates Recorded from 23 May – 19 September 1992 at the Stump Neck Annex 
Family Scientific Name Common Name* 

 Epitheca princeps Prince Baskettail 

 Epitheca cynosura Common Baskettail 

 Somatochlora linearis Mocha Emerald 

 Somatochlora filosa Five-lined Emerald 

 Somatochlora provocans Treetop Emerald 

 Somatochlora tenebrosa Clamp-tipped Emerald 

Libellulidae – Skimmers   

 Libellula lydia Common Whitetail 

 Libellula semifasciata Painted Skimmer 

 Libellula deplanata Blue Corporal 

 Libellula needhami Needham’s Skimmer 

 Lebellula vibrans Great Blue Skimmer 

 Libellula incesta Slaty Skimmer 

 Libellula cyanea Black-faced Skimmer 

 Libellula flavida Yellow-sided Skimmer 

 Libellula luctuosa Pied Skimmer 

 Perithemis tenera Amberwings 

 Pachydiplax longipennis Blue Dasher 

 Erythemis simplicicollis Eastern Pondhawk 

 Pantala hymenea Spot-winged Glider 

*Sources used for taxonomic and common name standards:  Dunkle 1989, Dunkle 1990, and Carpenter 1991. 

 



 
Butterflies Recorded from 25 April – 15 October 1992 at the Stump Neck Annex 

Family Scientific Name Common Name* 

Papilionidae – Swallowtails   

 Eurytides marcellus Zebra Swallowtail 

 Papilio glaucus Tiger Swallowtail 

 Papilio troilus Spicebush Swallowtail 

Pieridae – Whites and Sulphurs   

 Anthocharis midea Falcate Orange Tip 

 Colias philodice Clouded Sulphur 

 Colias eurytheme Alfalfa Butterfly 

 Eurema nicippe Sleepy Orange 

 Phoebis sennae Cloudless Sulphur 

 Pieris rapae Cabbage Butterfly 

Lycaenidae – Harvesters, Coppers, Hairstreaks, and Blues 

 Feniseca tarquinius Harvester 

 Incisalia irus Frosted Elfin 

 Calycopis cecrops Red-banded Hairstreak 

 Strymon melinus Gray Hairstreak 

 Everes comyntas Eastern Tailed Blue 

 Celastrina argiolus Spring Azure 

Nymphalidae – Brushfoots   

 Libytheana carinenta American Snout 

 Euptoieta claudia Variegated Fritillary 

 Speyeria cybele Great Spangled Fritillary 

 Phyciodes tharos Pearl Cresent 

 Polygonia interrogationis Question Mark 

 Polygonia comma Hop Merchant 

 Vanessa atalanta Red Admiral 

 Vanessa virginiensis American Painted Lady 

 Vanessa cardui Painted Lady 

 Limenitis arthemis Red-spotted Purple 

 Satyrodes appalachia Appalachian Eyed Brown 

 Hermeuptychia sosybius Carolina Satyr 

 Megisto cymela Little Wood Satyr 

 Cercyonis pegala Common Wood Nymph 

 Danaus plexippus Monarch 



 
 

Butterflies Recorded from 25 April – 15 October 1992 at the Stump Neck Annex 
Family Scientific Name Common Name* 

Hesperiidae – Skippers   

 Epargyreus clarus Silver-spotted Skipper 

 Staphylus hayhurstii Scalloped Sooty Wing 

 Erynnis icelus Dreamy Dusky Wing 

 Erynnis juvenalis Juvenal’s Dusky Wing 

 Erynnis horatius Horace’s Dusky Wing 

 Nastra lherminier Swarthy Skipper 

 Ancyloxypha numitor Least Skipper 

 Polites peckius Peck’s Skipper 

 Polites themistocles Tawny-edged Skipper 

 Polites origenes Crossline Skipper 

 Wallengrenia otho Broken Dash 

 Wallengrenia egeremet Northern Broken Dash 

 Pompeius verna Little Glassy Wing 

 Atalopedes campestris Sachem 

 Poanes zabulon Zabulon Skipper 

 Euphyes dion Sedge Skipper 

 Euphyes vestris Dun Skipper 

 Panoquina ocola Ocola Skipper 

* Source used for taxonomic and common name standards:  Opler 1992 
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Animals Sighted at the NDW, Indian Head 
During the 1991-1992 Rare Species Survey



Rare Flora Observed at NDW, Indian Head, 1991 - 1992 Survey 

Common Name Scientific Name Federal 
Status 

State 
Status 

Global/State 
Rank 

Virginia snakeroot Aristolochia serpentaria NS NS G5/S3 

Twining bartonia Bartonia paniculata NS NS G5/S3 

Tickseed sunflower Bidens coronata NS E G5/S2S3 

Swamp beggars-ticks Bidens discoidea NS E G5/S2S3 

American bittersweet Celastrus scandens NS NS G5/SU 

Virginia dayflower Commelina virginica NS NS G5/S3 

Honeyvine Cynachum leave NS NS G5/S3 

Pumpkin ash Fraxinux profunda NS EE(1) G4/S2S3 

Narrow melicgrass Melica mutica NS T G5/S1 

Creeping cucumber Melothria pendula NS E G4/S1 

Large-seeded forget-me-not Myosotic macrosperma NS T G5/S1 

Smallflower baby blue eyes Nemophila aphylla NS NS G5/S1 

Coolwort Pilea fontana NS NS G5/S2 

Wafer-ash Ptelea trifoliata NS NS G5/S3 

Shingle oak(2) Quercus imbricaria NS NS G5/S3 

Pussy willow(2) Salix discolor NS NS G5/SU 

River bulrush Scirpus fluviatilis NS NS G5/S3S4 

Red-berried greenbriar Smilax walteri NS E G5/S3 

Eastern arborvitae(2) Thuja occidentalis NS T G5/S1 

Source: Maryland Department of Natural Resources Natural Heritage Program.  1992.  Rare, Threatened and 
Endangered Species and Natural Area Survey for the Naval Surface Warfare Center, Indian Head Division 1991 – 1992. 
(1)   Although listed in the State Threatened and Endangered Species List as an endangered extirpated, state regulations 

provide that such species be afforded the same protection as an endangered species upon the discovery of a viable, 
naturally occurring population. 

(2)   Source:  Virginia Tech, 1995.  Urban Tree Inventory. 
 
Federal Codes:      State Codes: 

NS = No Status           E = Endangered 
             EE = Endangered Extirpated  
             T = Threatened 

 
Global Ranks 
G4 = Apparently secure globally, though it may be quite rare in parts of its range 
G5 = Demonstrably secure globally, though it may be rare in parts of its range 
 
State Ranks: 
S1 = Critically imperiled in the state because of extreme rarity; equivalent to being ranked as state rare. 
S2 = Imperiled in the state because of rarity; equivalent to being ranked state rare. 
S3 = Rare or uncommon in the state; equivalent to being ranked as watch list. 
S4 = Apparently secure in state, with many occurrences. 
SU = Possibly rare in the state, but of uncertain status for reasons including lack of historical records, low search effort, 
cryptic nature of the species, or concerns that the species may not be native to the state. 
 



 
Rare Fauna Observed at NDW, Indian Head, 1991 - 1992 Survey 

Common Name Scientific Name Federal 
Status 

State 
Status 

Global/State 
Rank 

Birds 

Bald Eagle Haliaeetus leucocephalus LT E G3/S1 

Least Bittern Ixbrychus exilis NS I G5/S2 

Mammals 

Bobcat Lynx rufus NS I G5/S3 

Southeastern shrew Sorex longirostris NS NS G5/S2 

Amphibians/Reptiles 

Queen snake Regina septemvittata NS NS G5/S4 

Invertebrates 

Sedge skimmer Euphyes dion NS NS G4/S3 

Harvester Feniseca tarquinius NS NS G5/S4 

Carolina satyr Hermeuptychia sosybius NS NS G5Q/S1S3 

Frosted elfin Incisalia irus NS E G4/S1 

Yellow-sided skimmer Libellula flavida NS NS G5/S4 

Treetop emerald Somatochlora provocans NS NS G3G4/S1 

Source: Maryland Department of Natural Resources Natural Heritage Program.  1992.  Rare, Threatened and 
Endangered Species and Natural Area Survey for the Naval Surface Warfare Center, Indian Head Division 1991 – 1992. 
 
Federal Codes: 

LT = Threatened 
NS = No Status    

 
State Codes: 

E = Endangered 
I = In need of conservation 

 
Global Ranks: 
G3 = Either very rare and local throughout its range or found locally in a restricted range. 
G4 = Apparently secure globally, though it may be quite rare in parts of its range. 
G5 = Demonstrably secure globally, though it may be rare in parts of its range. 
Q = Indicates taxonomic uncertainty 
 
State Ranks: 
S1 = Critically imperiled in the state because of extreme rarity; equivalent to being ranked as state rare. 
S2 = Imperiled in the state because of rarity; equivalent to being ranked state rare. 
S3 = Rare or uncommon in the state; equivalent to being ranked as watch list. 
S4 = Apparently secure in state, with many occurrences. 
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Human Health Risk Assessment 
Sites 6, 39 and 45, NDW, Indian Head
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Human Health Risk Assessment 
Site 6, NDW, Indian Head



Appendix E.1.1 
 

Results and Statistical Evaluation for  
Chemicals of Potential Concern 

Site 6, NDW, Indian Head 



Surface Soil

Sample ID
Sample Date

Analyte (mg/kg)
Silver 12.7 154 109 180 1,160 278 0.67 J

Surface Soil From Intermittently Wet Areas

Station ID IS06SD05
Sample ID
Sample Date

Analyte (mg/kg)
Silver 1.1 3.4 138 49.6 867

Subsurface Soil

Station ID
Sample ID IS06SB120203
Sample Date

Analyte

Total Metals (mg/kg)
Silver 0.96 J 1.2 J 1,100 0.15 U

U = Not detected, the value provided is the detection limit
Gray fill indicates analyte was detected
J = value is estimated

IS06SB10

IS06SS120001IS06SS110001

06/10/01 06/10/01 06/10/01
IS06SB030203 IS06SB050203 IS06SB100203

IS06SB03 IS06SB05

06/10/0106/17/01

IS06SB12

IS06SD09
IS06SD020001 IS06SD030001 IS06SD040001 IS06SD050001 IS06SD090001

IS06SS080001

Table E.1.1.1
Data Quantitatively Used in the Site 6 HHRA

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

IS06SS100001
06/10/01 06/10/01 06/10/0106/10/01

IS06SS010001 IS06SS060001 IS06SS070001
06/10/01

IS06SD02 IS06SD03 IS06SD04

06/10/0106/17/01 06/10/01 06/10/01 06/10/01
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Table E.1.1.2
Statistical Evaluation of Silver Data Quantitatively Used in HHRA, Site 6

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Analyte
Name

Minimum
Detected

Concentration

Maximum
Detected

Concentration

SampleID of
Maximum
Detected

Concentration
Mean Value

(Norm)
Mean Value

(Ln)

Standard
Deviation

(Norm)

Standard
Deviation

(Ln)

Shapiro-
Wilkes

/Dagastino
- Quantile

(Norm)

Shapiro-
Wilkes

/Dagastino
- Value
(Norm)

Shapiro-
Wilkes

/Dagastino
- Test

(Norm)

Shapiro-
Wilkes

/Dagastino
- Quantile

(Ln)

Shapiro-
Wilkes

/Dagastino
- Value

(Ln)

Shapiro-
Wilkes

/Dagastino
- Test
(Ln) T Value H Value

95% UCL
(Norm)

95% UCL
(Ln)

METAL (mg/kg)

Silver 12 - 12 0.67 1160 IS06SS100001 246.1225 3.88846227 373.841635 2.48222882 0.859 0.68225012 FALSE 0.859 0.91289365 TRUE 1.796 6.023 439.944637 96464.1411

METAL (mg/kg)

Silver 15 - 16 0.67 1160 IS06SS100001 253.481563 3.20099032 403.832027 3.06663353 0.887 0.65909815 FALSE 0.887 0.91590302 TRUE 1.753 6.601 430.460949 503727.97

Detection
Frequency

Surface Soil

Surface Soil and Subsurface Soil Combined
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Appendix E.1.2 
 

HHRA Tables Following RAGS Part D 
Site 6, NDW, Indian Head



TABLE 1

SELECTION OF EXPOSURE PATHWAYS

Site 6, NDW, 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 Surface Soil Surface Soil Site 6 Surface Soil* Trespasser/Visitor Adolescent Dermal 
Absorption

On-site Quant Nearby residents may trespass on site and contact site surface soil.

Ingestion On-site Quant Nearby residents may trespass on site and contact site surface soil.
Adult Dermal 

Absorption
On-site Quant Nearby residents may trespass on site and contact site surface soil.

Ingestion On-site Quant Nearby residents may trespass on site and contact site surface soil.
Industrial Worker Adult Dermal 

Absorption
On-site Quant Site workers may be exposed to surface soil during maintenance activities, site 

inspections, or daily duties.
Ingestion On-site Quant Site workers may be exposed to surface soil during maintenance activities, site 

inspections, or daily duties.
Air Emissions from Site 6 Soil* Trespasser/Visitor Adolescent Inhalation On-site Quant Nearby residents may trespass on site and inhale vapors and/or fugitive dust from soil.

Adult Inhalation On-site Quant Nearby residents may trespass on site and inhale vapors and/or fugitive dust from soil.
Industrial Worker Adult Inhalation On-site Quant Site workers may inhale vapors and/or fugitive dust from soil during maintenance 

activities, site inspections, or daily duties.
Current/Future Surface Water Surface 

Water
Seasonal Surface Water at 
Site 6

Resident Adult Dermal 
Absorption

On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Ingestion On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Child Dermal 
Absorption

On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Ingestion On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Child/Adult Dermal 
Absorption

On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Ingestion On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Trespasser/Visitor Adolescent Dermal 
Absorption

On-site Quant Nearby residents may trespass on site and contact site surface water. 

Ingestion On-site Quant Nearby residents may trespass on site and contact site surface water. 

Adult Dermal 
Absorption

On-site Quant Nearby residents may trespass on site and contact site surface water. 

Ingestion On-site Quant Nearby residents may trespass on site and contact site surface water. 

Industrial Worker Adult Dermal 
Absorption

On-site Quant Site workers may be exposed to surface water during maintenance activities, site 
inspections, or daily duties.

Ingestion On-site None It is not anticipated that site workers will ingest site surface water during the course of 
their normal site maintenane duties.

Future Groundwater Groundwater Shallow Aquifer  - Tap Water Resident Adult Dermal 
Absorption

On-site Quant Although unlikely, groundwater may be used as future potable water supply.

Ingestion On-site Quant Although unlikely, groundwater may be used as future potable water supply.
Child Dermal 

Absorption
On-site Quant Although unlikely, groundwater may be used as future potable water supply.

Ingestion On-site Quant Although unlikely, groundwater may be used as future potable water supply.
Child/Adult Dermal 

Absorption
On-site Quant Although unlikely, groundwater may be used as future potable water supply.

Ingestion On-site Quant Although unlikely, groundwater may be used as future potable water supply.
Future Groundwater Groundwater Shallow Aquifer  - 

Excavation Pit
Construction Worker Adult Dermal 

Absorption
On-site Quant Construction workers may contact groundwater while performing construction or 

excavation activities.
Ingestion On-site None Incidental ingestion of groundwater by construction workers would be minimal during 

construction or excavation activities.
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

Site 6, NDW, 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 Shallow Aquifer -Water 
Vapors at Showerhead

Resident Adult Inhalation On-site Quant Although unlikely, groundwater may be used as future potable water supply.

Child Inhalation On-site None Children are assumed not to shower.

Child/Adult Inhalation On-site None Adult will be used to evaluate child/adult since children are assumed not to shower.

Shallow Aquifer  - Water 
Vapors at Excavation

Construction Worker Adult Inhalation On-site Quant Construction workers may inhale vapors from groundwater while performing construction 
or excavation activities.

Soil** Soil Site 6 Soil Resident Adult Dermal 
Absorption

On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Ingestion On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Child Dermal 
Absorption

On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Ingestion On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Child/Adult Dermal 
Absorption

On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Ingestion On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Construction Worker Adult Dermal 
Absorption

On-site Quant Construction worker may be exposed to surface and subsurface soil during excavation 
activities.

Ingestion On-site Quant Construction worker may be exposed to surface and subsurface soil during excavation 
activities.

Industrial Worker Adult Dermal 
Absorption

On-site Quant Site workers may be exposed to surface and subsurface soil during maintenance 
activities, site inspections, or daily duties.

Ingestion On-site Quant Site workers may be exposed to surface and subsurface soil during maintenance 
activities, site inspections, or daily duties.

Trespasser/Visitor Adolescent Dermal 
Absorption

On-site Quant Trespasser/visitor may be exposed to surface and subsurface soil during excavation 
activities.

Ingestion On-site Quant Trespasser/visitor may be exposed to surface and subsurface soil during excavation 
activities.

Adult Dermal 
Absorption

On-site Quant Trespasser/visitor may be exposed to surface and subsurface soil during excavation 
activities.

Ingestion On-site Quant Trespasser/visitor may be exposed to surface and subsurface soil during excavation 
activities.

Air Emissions from Site 6 Soil Resident Adult Inhalation On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Child Inhalation On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Child/Adult Inhalation On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Air Emissions from Site 6 Soil Construction Worker Adult Inhalation On-site Quant Construction workers may inhale vapors and/or fugitive dust from soil during excavation 
activities.

Industrial Worker Adult Inhalation On-site Quant Site workers may be exposed to vapors and/or fugitive dust from Site 6 soils during 
maintenance activities, site inspections, or daily duties.

Trespasser/Visitor Adolescent Inhalation On-site Quant Trespassers/visitors may be exposed to vapors and/or fugitive dust from Site 6 soils.
Adult Inhalation On-site Quant Trespassers/visitors may be exposed to vapors and/or fugitive dust from Site 6 soils.

*  Surface soil and surface soil from seasonally wet areas.

**  Surface soil, surface soil from seasonally wet areas, and subsurface soil
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TABLE 2.1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Current
Medium:  Surface Soil
Exposure Medium:  Soil
Exposure Point: Site 6 Surface Soil

CAS    Chemical  Minimum [1] Minimum  Maximum [1] Maximum Units Location Detection Range of Concentration Background      Screening [4] Potential Potential COPC Rationale for

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value [3] Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening [2]  Value Source [5] Deletion or
Selection [6]

7440-22-4 Silver 0.67 J 1160 mg/kg IS06SS100001 12/12 0.15-0.89 1.16E+03 N/A 3.91E+01 N 3.1 SSL YES ASL

[1] Minimum/Maximum detected concentration.  SQL = Sample Quantification Limit

[2] Maximum concentration is used for screening.  COPC = Chemical of Potential Concern

[3] Background values not available. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[4] Risk-Based Concentration Table, 9/25/2001, U.S. EPA Region III, Jennifer Hubbard.                        To Be Considered

Residential soil RBC (Cancer benchmark value = 1E-06, adjusted HQ=0.1). J = Estimated Value

[5] SSL = EPA Region III Soil Screening Levels, based on a Dilution and  K = Biased High

          Attenuation Factor of 20.  Cancer benchmark value = 1E-06, adjusted HQ=0.1 L = Biased Low

[6] Rationale Codes C = Carcinogenic

Selection Reason: Above Screening Levels (ASL) N = Noncarcinogenic

Deletion Reason: No Toxicity Information (NTX) N/A = Not Available

Essential Nutrient (NUT)  

Below Screening Level (BSL)  
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TABLE 2.2
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Current
Medium:  Surface Soil
Exposure Medium:  Air
Exposure Point: Site 6

CAS    Chemical  Minimum [1] Minimum  Maximum [1] Maximum Units Location Detection Range of Concentration Background      Screening [4] Potential Potential COPC Rationale for

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value [3] Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening [2]  Value Source Deletion or

Selection [5]

7440-22-4 Silver 5.1E-10 8.8E-07 mg/m3 IS06SS100001 12/12 NA 8.8E-07 N/A 1.8E-03 N NO BSL

[1] Minimum/maximum detected soil concentration multiplied by 1/PEF + 1/VF.  PEF = 1.32E+9 m3/kg, VF = chemical specific for VOCs only.

PEF from EPA's Soil Screening Guidance.  No VOCs are included in this table.  

[2] Maximum concentration is used for screening. SQL = Sample Quantification Limit

[3] Background values not available.  COPC = Chemical of Potential Concern

[4] Risk-Based Concentration Table, 9/25/2001, U.S. EPA Region III, Jennifer Hubbard. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

Ambient air RBC (Cancer benchmark value = 1E-06, adjusted HQ=0.1).                        To Be Considered

[5] Rationale Codes J = Estimated Value

Selection Reason: Above Screening Levels (ASL) K = Biased High

Deletion Reason: No Toxicity Information (NTX) L = Biased Low

Essential Nutrient (NUT) C = Carcinogenic

Below Screening Level (BSL)  N = Noncarcinogenic

 N/A = Not Available
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TABLE 2.3
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future
Medium: Surface Water
Exposure Medium:  Surface Water
Exposure Point: Site 6 Seasonal Drainage

CAS    Chemical  Minimum [1] Minimum  Maximum [1] Maximum Units Location Detection Range of Concentration Background      Screening [4] Potential Potential COPC Rationale for

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value [3] Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening [2]  Value Source Deletion
or Selection [5]

7440-22-4 Silver* 17.3 17.3 µg/L IS06SW010610 1/2 1.3 1.73E+01 N/A 182.5 N N/A N/A NO BSL

*  Results shown are for total metals analysis because direct contact with surface water is possible.  N/A = not available

[1] Minimum/Maximum detected concentration. SQL = Sample Quantification Limit

[2] Maximum concentration is used for screening.  COPC = Chemical of Potential Concern

[3] Background values not available. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[4] Risk-Based Concentration Table. 9/25/2001, U.S. EPA Region III, Jennifer Hubbard.                        To Be Considered

Ten times the tap water RBC (Cancer benchmark value = 1E-06, adjusted HQ=0.1). 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

Essential Nutrient (NUT) N = Noncarcinogenic

Below Screening Level (BSL)  
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TABLE 2.4
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium: Shallow Groundwater
Exposure Medium:  Shallow Groundwater
Exposure Point: Tap Water

CAS    Chemical  Minimum [1] Minimum  Maximum [1] Maximum Units Location Detection Range of Concentration Background      Screening [4] Potential Potential COPC Rationale for

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value [3] Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening [2]  Value Source Deletion
or Selection [5]

7440-22-4 Silver* 4.8 4.8 µg/L IS06MW030901 1/3 1.7 4.80E+00 N/A 18.3 N N/A N/A NO BSL

*  Results shown are for total metals analysis because no silver was detected in the filtered sample.  N/A = not available

[1] Minimum/Maximum detected concentration. SQL = Sample Quantification Limit

[2] Maximum concentration is used for screening.  COPC = Chemical of Potential Concern

[3] Background values not available. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[4] Risk-Based Concentration Table. 9/25/2001, U.S. EPA Region III, Jennifer Hubbard.                        To Be Considered

Tap water RBC (Cancer benchmark value = 1E-06, adjusted HQ=0.1). 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

Essential Nutrient (NUT) N = Noncarcinogenic

Below Screening Level (BSL)  
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TABLE 2.5
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium: Shallow Groundwater
Exposure Medium:  Shallow Groundwater
Exposure Point: Excavation Pit

CAS    Chemical  Minimum [1] Minimum  Maximum [1] Maximum Units Location Detection Range of Concentration Background      Screening [4] Potential Potential COPC Rationale for

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value [3] Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening [2]  Value Source Deletion
or Selection [5]

7440-22-4 Silver* 4.8 4.8 µg/L IS06MW030901 1/3 1.7 4.80E+00 N/A 18.3 N N/A N/A NO BSL

*  Results shown are for total metals analysis because no silver was detected in the filtered sample.  N/A = not available

[1] Minimum/Maximum detected concentration. SQL = Sample Quantification Limit

[2] Maximum concentration is used for screening.  COPC = Chemical of Potential Concern

[3] Background values not available. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[4] Risk-Based Concentration Table. 9/25/2001, U.S. EPA Region III, Jennifer Hubbard.                        To Be Considered

Tap water RBC (Cancer benchmark value = 1E-06, adjusted HQ=0.1). 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

Essential Nutrient (NUT) N = Noncarcinogenic

Below Screening Level (BSL)  
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TABLE 2.6
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 6 Soils

CAS    Chemical  Minimum [1] Minimum  Maximum [1] Maximum Units Location Detection Range of Concentration Background      Screening [4] Potential Potential COPC Rationale for

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value [3] Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening [2]  Value Source [5] Deletion or

Selection [6]

7440-22-4 Silver 0.67 J 1160 mg/kg IS06SS100001 15/16 0.15-0.89 1.16E+03 N/A 3.91E+01 N 3.1 SSL YES ASL

*  Combined surface soil and subsurface soil

[1] Minimum/Maximum detected concentration.  SQL = Sample Quantification Limit

[2] Maximum concentration is used for screening.  COPC = Chemical of Potential Concern

[3] Background values not available. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[4] Risk-Based Concentration Table, 9/25/2001, U.S. EPA Region III, Jennifer Hubbard.                        To Be Considered

Residential soil RBC (Cancer benchmark value = 1E-06, adjusted HQ=0.1). J = Estimated Value

[5] SSL = EPA Region III Soil Screening Levels, based on a Dilution and  K = Biased High

Attenuation Factor of 20.  Cancer benchmark value = 1E-06, adjusted HQ=0.1 L = Biased Low

[6] Rationale Codes C = Carcinogenic

Selection Reason: Above Screening Levels (ASL) N = Noncarcinogenic

Deletion Reason: No Toxicity Information (NTX) N/A = Not Available

Essential Nutrient (NUT)  

Below Screening Level (BSL)  
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TABLE 2.7
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Air
Exposure Point: Site 6 Soils

CAS    Chemical  Minimum [1] Minimum  Maximum [1] Maximum Units Location Detection Range of Concentration Background      Screening [4] Potential Potential COPC Rationale for

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value [3] Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening [2]  Value Source Deletion or

Selection [5]

7440-22-4 Silver 5.1E-10 8.8E-07 mg/m3 IS06SS100001 15/16 NA 8.8E-07 N/A 1.8E-03 N NO BSL

*  Combined surface soil and subsurface soil

[1] Minimum/maximum detected soil concentration multiplied by 1/PEF + 1/VF.  PEF = 1.32E+9 m3/kg, VF = chemical specific for VOCs only.

PEF from EPA's Soil Screening Guidance.  No VOCs are included in this table.  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] Risk-Based Concentration Table, 9/25/2001, U.S. EPA Region III, Jennifer Hubbard. N = Noncarcinogenic

Ambient air RBC (Cancer benchmark value = 1E-06, adjusted HQ=0.1).  N/A = Not Available

[5] Rationale Codes

Selection Reason: Above Screening Levels (ASL)

Deletion Reason: Below Screening Level (BSL)
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 Scenario Timeframe: Current
 Medium: Surface Soil
 Exposure Medium: Surface Soil
 Exposure Point: Site 6 Surface Soil

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC
of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium
Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

Silver MG/KG 246 440 1160 MG/KG 1160 Max [1,2] 3.89 Mean-T [1]

Full statistics for data included in Appendix.
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation.
W - Test:  Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS:  Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992.
Options:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1)  Shapiro-Wilk W Test indicates data are log-normally distributed.
(2)  95% UCL exceeds maximum detected concentration.  Therefore, maximum concentration used for EPC.

Table 3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Site 6, NDW, Indian Head, Maryland

Reasonable Maximum Exposure Central Tendency

Page 1 of 1 5/4/2004



 Scenario Timeframe: Future
 Medium: Soil*
 Exposure Medium: Soil
 Exposure Point: Site 6

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC
of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium
Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

Silver MG/KG 253 430 1160 MG/KG 1160 Max [1,2] 3.20 Mean-T [1]

* Surface soil & subsurface soil combined.
Full statistics for data included in Appendix.
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation.
W - Test:  Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS:  Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992.
Options:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1)  Shapiro-Wilk W Test indicates data are log-normally distributed.
(2)  95% UCL exceeds maximum detected concentration.  Therefore, maximum concentration used for EPC.

Table 3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Site 6, NDW, Indian Head, Maryland

Reasonable Maximum Exposure Central Tendency
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TABLE 4.1

VALUES USED FOR DAILY INTAKE CALCULATIONS

Sites 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Current and Future

Medium:  Surface Soil

Exposure Medium:  Surface Soil

Exposure Point:  Surface Soil at Site 6

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.1 (current) 

and Table 3.2 (future)
see Table 3.1 (current) 
and Table 3.2 (future) Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S Ingestion Rate of Soil mg/day 100 EPA, 1991 50 EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT

 EF Exposure Frequency days/year 52 (1) 26 (1)

ED Exposure Duration years 9 (2) 9 (2)

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 51 EPA, 1997, (3) 51 EPA, 1997, (3)

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 3,285 EPA, 1989 3,285 EPA, 1989
Dermal 

Absorption
CS Chemical Concentration in Soil mg/kg see Table 3.1 (current) 

and Table 3.2 (future)
see Table 3.1 (current) 
and Table 3.2 (future) CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 4,600 EPA, 1997, (4) 3,700 EPA, 1997, (4) CS x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.11 EPA, 1997, (5) 0.11 EPA, 1997, (5)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 52 (1) 26 (1)

ED Exposure Duration years 9 (2) 9 (2)

BW Body Weight kg 51 EPA, 1997, (3) 51 EPA, 1997, (3)

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 3,285 EPA, 1989 3,285 EPA, 1989

(1)  Professional Judgment assuming 1 day per week for 52 weeks per year for the RME and 1/2 the RME value for the CT.

(2)  Professional Judgment 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 is 25% of total surface area for 12-15 year old male.  95th percentile for total surface area is 1.85 m2, 50th percentile for total surface area is 1.49 m2.

(5)  Soil to skin adherence factor is based on maximum adherence factor for soccer players.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 4.2

VALUES USED FOR DAILY INTAKE CALCULATIONS

Sites 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Current and Future

Medium:  Surface Soil

Exposure Medium:  Surface Soil

Exposure Point:  Surface Soil at Applicable Site(s)

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.1 (current) 

and Table 3.2 (future)
see Table 3.1 (current) 
and Table 3.2 (future) Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S Ingestion Rate of Soil mg/day 100 EPA, 1991 50 EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT

 EF Exposure Frequency days/year 52 (1) 26 (1)

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989
Dermal 

Absorption
CS Chemical Concentration in Soil mg/kg see Table 3.1 (current) 

and Table 3.2 (future)
see Table 3.1 (current) 
and Table 3.2 (future) CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 6,600 EPA, 1997, (2) 5,700 EPA, 1997, (2) CS x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.11 EPA, 1997, (3) 0.11 EPA, 1997, (3)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 52 (1) 26 (1)

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989

(1)  Professional Judgment assuming 1 day per week for 52 weeks per year for the RME and 1/2 the RME value for the CT.

(2)  Surface area is based on trespasser wearing shorts, short sleeve shirt, and shoes.  RME value is 95th percentile and CT value is 50th percentile.

(3)  Soil to skin adherence factor is based on maximum adherence factor for soccer players.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 4.3

VALUES USED FOR DAILY INTAKE CALCULATIONS

Sites 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Current and Future

Medium:  Surface Soil

Exposure Medium:  Surface Soil

Exposure Point:  Surface Soil at Applicable Site(s)

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.1 (current) 

and Table 3.2 (future)
see Table 3.1 (current) 
and Table 3.2 (future)

- - Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S Ingestion Rate of Soil mg/day 100 EPA, 1991 50 EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT

 EF Exposure Frequency days/year 250 EPA, 1991 219 EPA, 1993

ED Exposure Duration years 25 EPA, 1991 5 EPA, 1993

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 9,125 EPA, 1989 1,825 EPA, 1989
Dermal 

Absorption
CS Chemical Concentration in Soil mg/kg see Table 3.1 (current) 

and Table 3.2 (future)
see Table 3.1 (current) 
and Table 3.2 (future)

- - CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 5,300 EPA, 1992, (1) 2,000 EPA, 1992, (1) CS x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.32 EPA, 1997, (2) 0.32 EPA, 1997, (2)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 250 EPA, 1991 219 EPA, 1993

ED Exposure Duration years 25 EPA, 1991 6.6 EPA, 1997

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 9,125 EPA, 1989 2,409 EPA, 1989

(1)  RME SA includes head, hands, forearms, and lower legs. CT surface area includes head and hands.

(2)  SSAF based on maximum adherence factor for utility workers.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 4.4

VALUES USED FOR DAILY INTAKE CALCULATIONS

Sites 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil

Exposure Point: Soil at Applicable Site(s)

Receptor Population:  Resident

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 - - Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S Ingestion Rate of Soil mg/day 100 EPA, 1991 50 EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT

 EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989
Dermal 

Absorption
CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 - - CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 6,600 EPA, 1997, (1) 5,700 EPA, 1997, (1) CS x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.2 EPA, 1997, (2) 0.2 EPA, 1997, (2)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989

*  Surface and subsurface soil
(1)  Surface area based on resident wearing shorts, short sleeve shirt, and shoes.  RME value is 95th percentile and CT value is 50th percentile.
(2)  Soil to skin adherence factor is based on maximum adherence factor for gardeners.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 4.5

VALUES USED FOR DAILY INTAKE CALCULATIONS

Sites 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil

Exposure Point: Soil at Applicable Site(s)

Receptor Population:  Resident

Receptor Age:  Child

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S Ingestion Rate of Soil mg/day 200 EPA, 1991 100 EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT

 EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 2,190 EPA, 1989 2,190 EPA, 1989
Dermal 

Absorption
CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 3,400 EPA, 1997, (1) 2,900 EPA, 1997, (1) CS x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.11 EPA, 1997, (2) 0.11 EPA, 1997, (2)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 2,190 EPA, 1989 2,190 EPA, 1989

*  Surface and subsurface soil
(1)  Surface area based on resident wearing shorts and short sleeve shirt.  RME value is 95th percentile and CT value is 50th percentile.
(2)  Soil to skin adherence factor is based on maximum adherence factor for soccer players.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 4.6

VALUES USED FOR DAILY INTAKE CALCULATIONS

Sites 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil

Exposure Point: Soil at Applicable Site(s)

Receptor Population:  Resident

Receptor Age:  Child/Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S-A Ingestion Rate of Soil, Adult mg/day 100 EPA, 1991 50 EPA, 1993 CS x IR-S-Adj x EF x CF3 x 1/AT

IR-S-C Ingestion Rate of Soil, Child mg/day 200 EPA, 1991 100 EPA, 1993

IR-S-Adj Ingestion Rate of Soil, Age-adjusted mg-year/kg-day 114.29 calculated 46.43 calculated IR-S-Adj (mg-year/kg-day) = 

 EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993 (ED-C x IR-S-C / BW-C)  +  (ED-A x IR-S-A / BW-A)

ED-A Exposure Duration, Adult years 24 EPA, 1991 9 EPA, 1993

ED-C Exposure Duration, Child years 6 EPA, 1991 6 EPA, 1991

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW-A Body Weight , Adult kg 70 EPA, 1991 70 EPA, 1991

BW-C Body Weight, Child kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989
Dermal 

Absorption
CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 CDI (mg/kg-day) =

SA-A Skin Surface Area Available for Contact, Adult cm2 6,600 EPA, 1997a 5,700 EPA, 1997a CS x DA-Adj x DABS x CF3  x EF x 1/AT

SA-C Skin Surface Area Available for Contact, Child cm2 3,400 EPA, 1997b 2,900 EPA, 1997b

SSAF-A Soil to Skin Adherence Factor mg/cm2-day 0.2 EPA, 1997a 0.2 EPA, 1992 DA-Adj (mg-year/kg-day) = 

SSAF-C Soil to Skin Adherence Factor mg/cm2-day 0.11 EPA, 1997a 0.11 EPA, 1997a [(ED-C x SA-C x SSAF-C / BW-C)  +  

DA-Adj Dermal Absorption, Age-adjusted mg-year/kg-day 3,177 calculated 368.3 calculated (ED-A x SA-A x SSAF-A / BW-A)]

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993

ED-A Exposure Duration, Adult years 24 EPA, 1991 9 EPA, 1993

ED-C Exposure Duration, Child years 6 EPA, 1991 6 EPA, 1991

BW-A Body Weight , Adult kg 70 EPA, 1991 70 EPA, 1991

BW-C Body Weight, Child kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

* Surface and subsurface soil
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TABLE 4.6

VALUES USED FOR DAILY INTAKE CALCULATIONS

Sites 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil

Exposure Point: Soil at Applicable Site(s)

Receptor Population:  Resident

Receptor Age:  Child/Adult

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  EPA, 1995:  Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.

  EPA, 1997a:  Exposure Factors Handbook. EPA/600/P-95/002Fa.

  EPA, 1997b: Risk Assessment Guidance for Superfund. Vol.1: Supplemental guidance, Dermal Risk Assessment Guidance. Interim Guidance. NCEA-W-0364.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 4.7

VALUES USED FOR DAILY INTAKE CALCULATIONS

Sites 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil

Exposure Point: Soil at Applicable Site(s)

Receptor Population:  Construction Worker

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 - - Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S Ingestion Rate of Soil mg/day 480 EPA, 1991 480 EPA, 1991 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT

 EF Exposure Frequency days/year 250 EPA, 1991 219 EPA, 1993

ED Exposure Duration years 1 EPA, 1991 1 EPA, 1991

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989
Dermal 

Absorption
CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 - - CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 5,300 EPA, 1992, (1) 2,000 EPA, 1992, (1) CS x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.24 EPA, 1997, (2) 0.24 EPA, 1997, (2)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 250 EPA, 1991 219 EPA, 1993

ED Exposure Duration years 1 EPA, 1991 1 EPA, 1991

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989

*  Surface and subsurface soil
(1)  RME SA includes head, hands, forearms, and lower legs. CT surface area includes head and hands.
(2)  Soil to skin adherence factor is based on maximum adherence factor for construction workers.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

Site 6, NDW, 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

Silver Chronic 5.0E-03 mg/kg-day 0.2 1.0E-03 mg/kg-day Skin 3 IRIS 19-Oct-01

Subchronic 5.0E-03 mg/kg-day 0.2 1.0E-03 mg/kg-day Skin 3 HEAST Jul-98

N/A = Not Available.

(1)  Refer to RAGS, Part A. Source is EPA Region III Oral Absorption Values for Oral-to-Dermal Extrapolation , April 8, 1999.

      For constituents not available in the Region III document the following general values were used:  VOCs - 80%, Pesticides/PCBs - 50%, dioxins/furans - 50%, and metals - 20%.

(2)  Adjusted dermal RfD = (Oral RfD Value)(Oral to Dermal Adjustment Factor)

(3) RBC = Risk Based Concentration Table

      IRIS = Integrated Risk Information System

      HEAST= Health Effects Assessment Summary Tables

      NCEA = National Center for Environmental Assessment

4) For IRIS values, provide the date IRIS was searched.

       For HEAST values, provide the date of HEAST.

       For NCEA values, provide the date of the article provided by NCEA.

       For RBC values, provide the date of most recent RBC table..

Page 1 of 1 5/4/2004



  

TABLE 5.2

NON-CANCER TOXICITY DATA -- INHALATION

Site 6, NDW, Indian Head, Maryland

Chemical Chronic/ Value Units Adjusted Units Primary Combined Sources of Dates (3)

of  Potential Subchronic Inhalation Inhalation Target Uncertainty/Modifying RfC/RfD:

Concern RfC RfD (1) Organ Factors Target Organ

(2)

Silver Chronic N/A

Subchronic N/A

N/A = Not Applicable

(1)  Conversion factor from mg/m3 to mg/kg-day = 20/70

(2) IRIS = Integrated Risk Information System

     NCEA = National Center for Environmental Assessment

     RBC = Risk Based Concentration Tables

     HEAST= Health Effects Assessment Summary Tables

(3)  For IRIS values, provide the date IRIS was searched.

       For RBC values, provide the date of most recent RBC table.

       For HEAST values, provide the date of HEAST.

       For NCEA values, provide the date of the article provided by NCEA.
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TABLE 6.1

CANCER TOXICITY DATA -- ORAL/DERMAL

Site 6, NDW, Indian Head, Maryland

Chemical Oral Cancer Oral to Dermal Adjusted Dermal Units EPA Source (3) Date (4)

of Potential Slope Factor Adjustment Cancer Slope Factor (1) Carcinogen

Concern  Factor Group (2)

    
Silver N/A D IRIS 19-Oct-01

N/A = Not Available or Not Applicable

(1)  Refer to RAGS, Part A. Source is EPA Region III Oral Absorption Values for Oral-to-Dermal Extrapolation , April 8, 1999.

        Dermal carcinogenicity should not be assessed for the carcinogenic PAHs,  as these chemicals may act directly at the point of contact.

        For constituents not available in the Region III document the following general values were used:  VOCs - 80%, Pesticides/PCBs - 50%, dioxins/furans - 50%, and metals - 20%.

(2)  EPA Carcinogen Group

       D - Not classifiable as a human carcinogen

(3)  Source of cancer toxicity information

        IRIS = Integrated Risk Information System

(4)  For IRIS values, provide the date IRIS was searched.
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TABLE 6.2

CANCER TOXICITY DATA -- INHALATION

Site 6, NDW, Indian Head, Maryland

Chemical Unit Risk Units Adjustment (1) Inhalation Cancer Units Weight of Evidence/ Source (3) Date (4)

of Potential  Slope Factor Cancer Guidance  

Concern Description (2)

 

Silver N/A D IRIS 19-Oct-01

N/A = Not Available or Not Applicable

(1)  Adjustment Factor applied to Unit Risk to calculate Inhalation Slope Factor = 70 kg x 1/(20 m3/day) x 1000 ug/mg

(2)  EPA Carcinogen Group

       D - Not classifiable as a human carcinogen

(3)  Source of cancer toxicity information  

        IRIS = Integrated Risk Information System

(4)  For IRIS values, provide the date IRIS was searched.  
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TABLE 7.1.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Current  
Medium:  Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Site 6 Surface Soil   
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 3.2E-04 mg/kg-day 5.0E-03 mg/kg-day N/A N/A 6.5E-02
(Total) 6.5E-02

Dermal Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 1.6E-05 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 1.6E-02
(Total) 1.6E-02

Total Hazard Index Across All Exposure Routes/Pathways   8.1E-02

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
(3)    Chronic.
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TABLE 7.2.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Current  
Medium:  Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Site 6 Surface Soil   
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 2.4E-04 mg/kg-day 5.0E-03 mg/kg-day N/A N/A 4.7E-02
(Total) 4.7E-02

Dermal Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 1.7E-05 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 1.7E-02
(Total) 1.7E-02

Total Hazard Index Across All Exposure Routes/Pathways   6.4E-02

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
(3)     Chronic.
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TABLE 7.3.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Current  
Medium:  Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Site 6 Surface Soil   
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 1.1E-03 mg/kg-day 5.0E-03 mg/kg-day N/A N/A 2.3E-01
(Total) 2.3E-01

Dermal Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 1.9E-04 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 1.9E-01
(Total) 1.9E-01

Total Hazard Index Across All Exposure Routes/Pathways   4.2E-01

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
(3)     Chronic.
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TABLE 7.4.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 6 Soil
Receptor Population:  Resident
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 1.6E-03 mg/kg-day 5.0E-03 mg/kg-day N/A N/A 3.2E-01
(Total)    3.2E-01

Dermal Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 2.1E-04 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 2.1E-01
(Total) 2.1E-01

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   5.3E-01

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
(3)    Chronic.
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TABLE 7.5.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 6 Soil
Receptor Population:  Resident
Receptor Age:  Child

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 1.5E-02 mg/kg-day 5.0E-03 mg/kg-day N/A N/A 3.0E+00
(Total)    3.0E+00

Dermal Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 2.8E-04 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 2.8E-01
(Total)   2.8E-01

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   3.2E+00

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
(3)    Chronic.
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TABLE 7.6.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 6 Soil
Receptor Population:  Construction Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 5.4E-03 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 1.1E+00
(Total)    1.1E+00

Dermal Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 1.4E-04 mg/kg-day 1.00E-03 mg/kg-day N/A N/A 1.4E-01
(Total)   1.4E-01

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   1.2E+00

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
(3)    Subchronic value used if available.  Chronic value used if no subchronic value available.
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TABLE 7.7.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 6 Soil
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 1.1E-03 mg/kg-day 5.0E-03 mg/kg-day N/A N/A 2.3E-01
(Total)    2.3E-01

Dermal Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 1.9E-04 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 1.9E-01
(Total)   1.9E-01

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   4.2E-01

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
(3)    Chronic.
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TABLE 7.8.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 6 Soil
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 3.2E-04 mg/kg-day 5.0E-03 mg/kg-day N/A N/A 6.5E-02
(Total)    6.5E-02

Dermal Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 1.6E-05 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 1.6E-02
(Total)   1.6E-02

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   8.1E-02

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
(3)    Chronic.
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TABLE 7.9.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 6 Soil
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 2.4E-04 mg/kg-day 5.0E-03 mg/kg-day N/A N/A 4.7E-02
(Total)    4.7E-02

Dermal Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 1.7E-05 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 1.7E-02
(Total)   1.7E-02

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   6.4E-02

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
(3)    Chronic.
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TABLE 7.10.CT
CALCULATION OF NON-CANCER HAZARDS

CENTRAL TENDENCY
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 6 Soil
Receptor Population:  Resident
Receptor Age:  Child

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Silver 2.46E+01 mg/kg 2.46E+01 mg/kg M 1.1E-04 mg/kg-day 5.0E-03 mg/kg-day N/A N/A 2.1E-02
(Total)    2.1E-02

Dermal Silver 2.46E+01 mg/kg 2.46E+01 mg/kg M 3.4E-06 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 3.4E-03
(Total)   3.4E-03

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   2.4E-02

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
(3)    Chronic.
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TABLE 7.11.CT
CALCULATION OF NON-CANCER HAZARDS

CENTRAL TENDENCY
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 6 Soil
Receptor Population:  Construction Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Silver 2.46E+01 mg/kg 2.46E+01 mg/kg M 1.0E-04 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 2.0E-02
(Total)    2.0E-02

Dermal Silver 2.46E+01 mg/kg 2.46E+01 mg/kg M 1.0E-08 mg/kg-day 1.00E-03 mg/kg-day N/A N/A 1.0E-05
(Total)   1.0E-05

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   2.0E-02

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
(3)    Subchronic value used if available.  Chronic value used if no subchronic value available.
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TABLE 8.1.RME
CALCULATION OF CANCER RISK

REASONABLE MAXIMUM EXPOSURE
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Current  
Medium:  Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Site 6 Surface Soil   
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Slope Risk

Concern Value Units Value Units for Hazard Units Factor Factor  
Calculation (1) Units

Ingestion Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 4.2E-05 mg/kg-day N/A mg/kg-day -1 N/A
(Total) N/A

Dermal Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 2.1E-06 mg/kg-day N/A mg/kg-day -1 N/A
(Total) N/A

Total Cancer Risk Across All Exposure Routes/Pathways   N/A

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
N/A = Not Applicable or Not Available
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TABLE 8.2.RME
CALCULATION OF CANCER RISK

REASONABLE MAXIMUM EXPOSURE
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Current  
Medium:  Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Site 6 Surface Soil   
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Slope Risk

Concern Value Units Value Units for Hazard Units Factor Factor  
Calculation (1) Units

Ingestion Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 8.1E-05 mg/kg-day N/A mg/kg-day -1 N/A
(Total) N/A

Dermal Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 5.9E-06 mg/kg-day N/A mg/kg-day -1 N/A
(Total) N/A

Total Cancer Risk Across All Exposure Routes/Pathways   N/A

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
N/A = Not Applicable or Not Available
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TABLE 8.3.RME
CALCULATION OF CANCER RISK

REASONABLE MAXIMUM EXPOSURE
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Current  
Medium:  Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Site 6 Surface Soil   
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Slope Risk

Concern Value Units Value Units for Hazard Units Factor Factor  
Calculation (1) Units

Ingestion Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 4.1E-04 mg/kg-day N/A mg/kg-day -1 N/A
(Total) N/A

Dermal Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 6.9E-05 mg/kg-day N/A mg/kg-day -1 N/A
(Total) N/A

Total Cancer Risk Across All Exposure Routes/Pathways   N/A

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
N/A = Not Applicable or Not Available

Page 1 of 1 5/4/2004



TABLE 8.4.RME
CALCULATION OF CANCER RISK

REASONABLE MAXIMUM EXPOSURE
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 6 Soil
Receptor Population:  Resident
Receptor Age:  Child/Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Slope Risk

Concern Value Units Value Units for Hazard Units Factor Factor  
Calculation (1) Units

Ingestion Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 1.8E-03 mg/kg-day N/A mg/kg-day -1 N/A
(Total)    N/A

Dermal Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 5.0E-04 mg/kg-day N/A mg/kg-day -1 N/A
(Total) N/A

*Soil is combined surface and subsurface soil. Total Cancer Risk Across All Exposure Routes/Pathways   N/A

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
N/A = Not Applicable or Not Available
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TABLE 8.5.RME
CALCULATION OF CANCER RISK

REASONABLE MAXIMUM EXPOSURE
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 6 Soil
Receptor Population:  Construction Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Slope Risk

Concern Value Units Value Units for Hazard Units Factor Factor  
Calculation (1) Units

Ingestion Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 7.8E-05 mg/kg-day N/A mg/kg-day -1 N/A
(Total)    N/A

Dermal Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 2.1E-06 mg/kg-day N/A mg/kg-day -1 N/A
(Total)   N/A

*Soil is combined surface and subsurface soil. Total Cancer Risk Across All Exposure Routes/Pathways   N/A

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
N/A = Not Applicable or Not Available
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TABLE 8.6.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 6 Soil
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Slope Risk

Concern Value Units Value Units for Hazard Units Factor Factor  
Calculation (1) Units

Ingestion Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 4.1E-04 mg/kg-day N/A mg/kg-day -1 N/A
(Total)    N/A

Dermal Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 6.9E-05 mg/kg-day N/A mg/kg-day -1 N/A
(Total)   N/A

*Soil is combined surface and subsurface soil. Total Cancer Risk Across All Exposure Routes/Pathways   N/A

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
N/A = Not Applicable or Not Available

Page 1 of 1 5/4/2004



TABLE 8.7.RME
CALCULATION OF CANCER RISK

REASONABLE MAXIMUM EXPOSURE
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 6 Soil
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Slope Risk

Concern Value Units Value Units for Hazard Units Factor Factor  
Calculation (1) Units

Ingestion Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 4.2E-05 mg/kg-day N/A mg/kg-day -1 N/A
(Total)    N/A

Dermal Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 2.1E-06 mg/kg-day N/A mg/kg-day -1 N/A
(Total)   N/A

*Soil is combined surface and subsurface soil. Total Cancer Risk Across All Exposure Routes/Pathways   N/A

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
N/A = Not Applicable or Not Available
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TABLE 8.8.RME
CALCULATION OF CANCER RISK

REASONABLE MAXIMUM EXPOSURE
Site 6, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 6 Soil
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Slope Risk

Concern Value Units Value Units for Hazard Units Factor Factor  
Calculation (1) Units

Ingestion Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 8.1E-05 mg/kg-day N/A mg/kg-day -1 N/A
(Total)    N/A

Dermal Silver 1.16E+03 mg/kg 1.16E+03 mg/kg M 5.9E-06 mg/kg-day N/A mg/kg-day -1 N/A
(Total)   N/A

*Soil is combined surface and subsurface soil. Total Cancer Risk Across All Exposure Routes/Pathways   N/A

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 1% for all inorganics except arsenic.
N/A = Not Applicable or Not Available
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TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe: Current
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescents

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Surface Soil Surface Soil Site 6 Surface Soil

Silver N/A -- N/A N/A Silver Skin 6.5E-02 -- 1.6E-02 8.1E-02

(Total) N/A N/A N/A N/A (Total) 6.5E-02 0.0E+00 1.6E-02 8.1E-02

Total Risk Across Surface Soil N/A Total Risk Across Surface Soil 8.1E-02

Total Cancer Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  8.1E-02

N/A = Not Applicable or Not Available

Total Skin HI = 8.1E-02
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TABLE 9.2.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe: Current
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Surface Soil Surface Soil Site 6 Surface Soil

Silver N/A -- N/A N/A Silver Skin 4.7E-02 -- 1.7E-02 6.4E-02

(Total) N/A N/A N/A N/A (Total) 4.7E-02 0.0E+00 1.7E-02 6.4E-02

Total Risk Across Surface Soil N/A Total Risk Across Surface Soil 6.4E-02

Total Cancer Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  6.4E-02

N/A = Not Applicable or Not Available

Total Skin HI = 6.4E-02
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TABLE 9.3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe: Current
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Surface Soil Surface Soil Site 6 Surface Soil

Silver N/A -- N/A N/A Silver Skin 2.3E-01 -- 1.9E-01 4.2E-01

(Total) N/A N/.A N/A N/A (Total) 2.3E-01 0.0E+00 1.9E-01 4.2E-01

Total Risk Across Surface Soil N/A Total Risk Across Surface Soil 4.2E-01

Total Cancer Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  4.2E-01

N/A = Not Applicable or Not Available

Total Skin HI = 4.2E-01
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TABLE 9.4.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe: Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
 Absorption Routes Total Target Organ Absorption Routes Total

Soil* Soil Site 6 Soil

Silver N/A -- N/A N/A Silver Skin 3.2E-01 -- 2.1E-01 5.3E-01

(Total) N/A N/A N/A N/A (Total) 3.2E-01 0.0E+00 2.1E-01 5.3E-01

Total Risk Across Soil N/A Total Hazard Index Across Soil 5.3E-01

Total Cancer Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  5.3E-01

N/A = Not Applicable or Not Available

Total Skin HI = 5.3E-01
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TABLE 9.5.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe: Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
 Absorption Routes Total Target Organ Absorption Routes Total

Soil* Soil Site 6 Soil

SIlver N/A -- N/A N/A Silver Skin 3.0E+00 -- 2.8E-01 3.2E+00

(Total) N/A N/A N/A N/A (Total) 3.0E+00 0.0E+00 2.8E-01 3.2E+00

Total Risk Across Soil N/A Total Hazard Index Across Soil 3.2E+00

Total Cancer Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  3.2E+00

N/A = Not Applicable or Not Available Total Skin HI = 3.2E+00
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TABLE 9.6.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe: Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
 Absorption Routes Total Target Organ Absorption Routes Total

Soil* Soil Site 6 Soil

Silver N/A -- N/A N/A Silver Skin N/A -- N/A N/A

(Total) N/A N/A N/A N/A (Total) N/A N/A N/A N/A

Total Risk Across Soil N/A Total Hazard Index Across Soil N/A

Total Cancer Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  N/A

N/A = Not Applicable or Not Available
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TABLE 9.7.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe: Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 6 Soil

Silver N/A -- N/A N/A Silver Skin 1.1E+00 -- 1.4E-01 1.2E+00

(Total) N/A N/A N/A N/A (Total) 1.1E+00 0.0E+00 1.4E-01 1.2E+00

Total Risk Across Surface Soil N/A Total Risk Across Surface Soil 1.2E+00

Total Cancer Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  1.2E+00

 

N/A = Not Applicable or Not Available Total Skin HI = 1.2E+00
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TABLE 9.8.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe: Future
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 6 Soil

Silver N/A -- N/A N/A Silver Skin 2.3E-01 -- 1.9E-01 4.2E-01

(Total) N/A N/A N/A N/A (Total) 2.3E-01 0.0E+00 1.9E-01 4.2E-01

Total Risk Across Surface Soil N/A Total Risk Across Surface Soil 4.2E-01

Total Cancer Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  4.2E-01

 

N/A = Not Applicable or Not Available Total Skin HI = 4.2E-01
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TABLE 9.9.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe: Future
Receptor Population: Trespasser/Visitor
Receptor Age:  Adolescent

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 6 Soil

Silver N/A -- N/A N/A Silver Skin 6.5E-02 -- 1.6E-02 8.1E-02

(Total) N/A N/A N/A N/A (Total) 6.5E-02 0.0E+00 1.6E-02 8.1E-02

Total Risk Across Surface Soil N/A Total Risk Across Surface Soil 8.1E-02

Total Cancer Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  8.1E-02

 

N/A = Not Applicable or Not Available Total Skin HI = 8.1E-02
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TABLE 9.10.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe: Future
Receptor Population: Trespasser/Visitor
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 6 Soil

Silver N/A -- N/A N/A Silver Skin 4.7E-02 -- 1.7E-02 6.4E-02

(Total) N/A N/A N/A N/A (Total) 4.7E-02 0.0E+00 1.7E-02 6.4E-02

Total Risk Across Surface Soil N/A Total Risk Across Surface Soil 6.4E-02

Total Cancer Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  6.4E-02

 

N/A = Not Applicable or Not Available Total Skin HI = 6.4E-02
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TABLE 9.11.CT

 SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe: Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
 Absorption Routes Total Target Organ Absorption Routes Total

Soil* Soil Site 6 Soil

Silver N/A -- N/A N/A Silver Skin 2.1E-02 -- 3.4E-03 2.4E-02

(Total) N/A N/A N/A N/A (Total) 2.1E-02 0.0E+00 3.4E-03 2.4E-02

Total Risk Across Soil N/A Total Hazard Index Across Soil 2.4E-02

Total Cancer Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  2.4E-02

N/A = Not Applicable or Not Available Total Skin HI = 2.4E-02
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TABLE 9.12.CT

 SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe: Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
 Absorption Routes Total Target Organ Absorption Routes Total

Soil* Soil Site 6 Soil

Silver N/A -- N/A N/A Silver Skin 2.0E-02 -- 1.0E-05 2.0E-02

(Total) N/A N/A N/A N/A (Total) 2.0E-02 0.0E+00 1.0E-05 2.0E-02

Total Risk Across Soil N/A Total Hazard Index Across Soil 2.0E-02

Total Cancer Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  2.0E-02

N/A = Not Applicable or Not Available Total Skin HI = 2.0E-02
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TABLE 10.1.RME

RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe: Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
 Absorption Routes Total Target Organ Absorption Routes Total

Soil* Soil Site 6 Soil

SIlver Silver Skin 3.0E+00 -- 2.8E-01 3.2E+00

(Total) (Total) 3.0E+00 0.0E+00 2.8E-01 3.2E+00

Total Risk Across Soil Total Hazard Index Across Soil 3.2E+00

Total Cancer Risk Across All Media and All Exposure Routes  Total Hazard Index Across All Media and All Exposure Routes  3.2E+00

Total Skin HI = 3.2E+00
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TABLE 10.2.RME

RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE

Site 6, NDW, Indian Head, Maryland

Scenario Timeframe: Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 6 Soil

Silver Silver Skin 1.1E+00 -- 1.4E-01 1.2E+00

(Total) (Total) 1.1E+00 0.0E+00 1.4E-01 1.2E+00

Total Risk Across Surface Soil Total Risk Across Surface Soil 1.2E+00

Total Cancer Risk Across All Media and All Exposure Routes  Total Hazard Index Across All Media and All Exposure Routes  1.2E+00

 

N/A = Not Applicable or Not Available Total Skin HI = 1.2E+00
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Appendix E.2 
 

Human Health Risk Assessment 
Site 39, NDW, Indian Head



Appendix E.2.1 
 

Results and Statistical Evaluation for  
Chemicals of Potential Concern 

Site 39, NDW, Indian Head



Table E.2.1.1
Surface Soil and Subsurface Soil Data Quantitatively Used in Site 39 HHRA

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Sample ID
Sample Date
Analyte Name
SVOCs (µg/kg)
Acenaphthene 370 U 350 U 220 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 76 J 59 J
Acenaphthylene 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ 390 UJ
Anthracene 370 U 350 U 260 J 58 J 380 UJ 360 UJ 370 UJ 52 J 230 J 160 J
Benzaldehyde 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ 390 UJ
Benzo(a)anthracene 370 U 350 U 960 180 J 71 J 360 UJ 370 UJ 220 J 1,200 J 680 J
Benzo(a)pyrene 370 UJ 350 U 850 130 J 74 J 360 UJ 370 UJ 240 J 1,300 J 740 J
Benzo(b)fluoranthene 370 UJ 350 U 980 160 J 93 J 360 UJ 370 UJ 270 J 1,700 J 830 J
Benzo(g,h,i)perylene 370 UJ 350 U 370 76 J 380 UJ 360 UJ 370 UJ 86 J 580 J 300 J
Benzo(k)fluoranthene 370 UJ 350 U 690 140 J 88 J 360 UJ 370 UJ 260 J 1,500 J 810 J
Butylbenzylphthalate 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ 390 UJ
Carbazole 370 U 350 U 230 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 160 J 120 J
Chrysene 370 U 350 U 1,000 190 J 80 J 360 UJ 370 UJ 240 J 1,300 J 690 J
Di-n-butylphthalate 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 64 J 370 UJ 54 J
Di-n-octylphthalate 370 UJ 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ 390 UJ
Dibenz(a,h)anthracene 370 UJ 350 U 43 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 61 J 390 UJ
Dibenzofuran 370 U 350 U 96 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 43 J 390 UJ
Diethylphthalate 370 U 42 J 370 U 66 J 380 UJ 360 UJ 370 UJ 400 UJ 57 J 390 UJ
Fluoranthene 370 U 350 U 1,500 380 J 130 J 360 UJ 40 J 370 J 1,400 J 1,000 J
Fluorene 370 U 350 U 160 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ 390 UJ
Indeno(1,2,3-cd)pyrene 370 UJ 350 U 380 72 J 380 UJ 360 UJ 370 UJ 88 J 530 J 300 J
Naphthalene 370 U 350 U 77 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ 45 J
Phenanthrene 370 U 350 U 1,200 220 J 57 J 360 UJ 370 UJ 210 J 980 J 680 J
Phenol 370 U 350 U 43 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ 390 UJ
Pyrene 370 U 350 U 1,400 290 J 110 J 360 UJ 370 UJ 340 J 2,400 J 980 J
bis(2-Ethylhexyl)phthalate 390 140 J 530 64 J 54 J 45 J 94 J 78 J 130 J 130 J

Explosives (mg/kg)
2-Amino-4,6-dinitrotoluene 560 U 530 U 570 U 6.3 U 5.7 U 5.4 U 560 U 600 U 550 U 590 U
Nitrocellulose 3,900 2,700 2,800 2,500 U 2,500 U 2,500 U 2,500 U 4,900 5,100 2,500 U
Perchlorate 5 U 5 U 5 U 6 5 U 5 U 5 U 6 U 5 U 5 U

Total Metals (mg/kg)
Aluminum 3,590 1,980 1,880 8,650 1,980 695 1,350 3,650 2,440 9,650
Antimony 1.7 U 1.5 U 1.6 U 1.9 U 1.7 U 1.6 U 1.7 U 1.7 U 1.6 U 1.4 U
Arsenic 3.2 1.9 J 1.7 J 12.5 1 U 0.98 U 1 U 1.7 J 2.9 7.2
Barium 13.6 J 9.6 J 9.1 J 28.9 J 12.6 J 4.8 J 9.6 J 35.7 J 11.7 J 42.2 J
Beryllium 0.16 J 0.09 J 0.13 J 0.37 J 0.13 J 0.04 J 0.07 J 0.43 J 0.17 J 0.51 J
Cadmium 0.47 J 0.1 U 0.23 J 0.13 U 0.11 U 0.11 U 0.11 U 2.9 0.67 J 0.26 U

IS39SS010001 IS39SS020001 IS39SS030001 IS39SS040001 IS39SS050001 IS39SS060001 IS39SS070001 IS39SS080001
03/26/01 03/26/01 03/26/01 03/27/01 03/27/01 03/27/01 03/27/01

IS39SS090001 IS39SS100001
03/27/01 03/27/01 03/28/01

J = Reported value is estimated
U = Not detected
UJ = Not detected, quantitation limit is estimated
R = Unreliable
B = Not detected above associated blank
K = May be biased high
L = May be biased low Page 1 of 8



Table E.2.1.1
Surface Soil and Subsurface Soil Data Quantitatively Used in Site 39 HHRA

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Sample ID
Sample Date

IS39SS010001 IS39SS020001 IS39SS030001 IS39SS040001 IS39SS050001 IS39SS060001 IS39SS070001 IS39SS080001
03/26/01 03/26/01 03/26/01 03/27/01 03/27/01 03/27/01 03/27/01

IS39SS090001 IS39SS100001
03/27/01 03/27/01 03/28/01

Calcium 2,630 555 J 470 J 217 J 524 J 462 J 1,480 2,510 15,700 1,510
Chromium 10.5 3.6 4.7 14.1 5.9 1.7 J 5 43.9 16.1 15
Cobalt 14.9 2.9 J 3.4 J 5.9 J 3.3 J 0.58 J 2.1 J 14.3 10.5 J 3.8 J
Copper 6.2 0.25 U 39.4 10.6 15.3 1.5 J 3.2 J 57.9 16.1 17.5
Iron 7,880 4,010 5,120 16,300 6,970 1,560 3,160 14,100 11,400 21,000
Lead 67.6 9.4 67.7 25.2 58.4 3.5 6.4 552 182 37.6
Magnesium 1,330 239 J 224 J 479 J 569 J 111 J 561 J 2,640 3,930 923 J
Manganese 151 61.2 64.9 161 67 33.9 66.1 286 178 92.7
Mercury 0.11 U 0.11 U 0.11 U 0.13 K 0.11 U 0.1 U 0.11 U 0.12 U 0.11 U 0.12 R
Nickel 12.5 3.5 J 2.7 J 4.5 J 16 1.5 J 10.6 36.4 96.4 8 J
Potassium 295 J 264 J 311 J 420 J 153 J 120 J 200 J 171 J 261 J 1,050 J
Selenium 1.1 U 0.98 U 1 U 1.2 U 1.8 1 U 1.1 U 1.1 U 1 U 0.77 U
Silver 0.88 J 0.33 U 0.39 J 0.45 J 0.48 J 0.35 U 0.49 J 7.9 5.7 1.7 J
Sodium 65 U 59.1 U 62.9 U 73.4 U 70.6 J 95.2 J 80.7 J 113 J 276 J 72.9 U
Thallium 1.2 U 1.1 U 1.1 U 1.3 U 1.2 U 1.1 U 1.2 U 1.2 U 1.1 U 1.4 J
Vanadium 19.5 7.4 J 9.1 J 33.2 11.4 J 3.6 J 6.6 J 34.2 14.6 29.2
Zinc 226 19 45.4 23.6 J 52.5 J 9.2 J 68.1 J 486 J 1,070 J 75.8

J = Reported value is estimated
U = Not detected
UJ = Not detected, quantitation limit is estimated
R = Unreliable
B = Not detected above associated blank
K = May be biased high
L = May be biased low Page 2 of 8



Table E.2.1.1
Surface Soil and Subsurface Soil Data Quantitatively Used in Site 39 HHRA

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Sample ID
Sample Date
Analyte Name
SVOCs (µg/kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-Ethylhexyl)phthalate

Explosives (mg/kg)
2-Amino-4,6-dinitrotoluene
Nitrocellulose
Perchlorate

Total Metals (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium

390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 350 U
390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 46 J
390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 48 J
390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 410 UJ 370 UJ 400 UJ 48 J 350 UJ
390 UJ 400 UJ 420 UJ 150 J 430 UJ 400 UJ 370 UJ 400 UJ 410 U 130 J
390 UJ 400 UJ 420 UJ 150 J 430 UJ 400 UJ 370 UJ 400 UJ 410 U 88 J
390 UJ 400 UJ 420 UJ 300 J 430 UJ 400 UJ 370 UJ 400 UJ 410 U 160 J
390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 350 U
390 UJ 400 UJ 420 UJ 240 J 430 UJ 400 UJ 370 UJ 400 UJ 410 U 140 J
390 UJ 400 UJ 420 UJ 430 UJ 720 J 400 UJ 370 UJ 400 UJ 48 J 350 U
390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 52 J
390 UJ 400 UJ 420 UJ 190 J 430 UJ 400 UJ 370 UJ 400 UJ 410 U 270 J
390 UJ 81 J 420 UJ 110 J 170 J 74 J 370 UJ 93 J 250 J 350 U
390 UJ 400 UJ 420 UJ 430 UJ 88 J 400 UJ 370 UJ 400 UJ 410 U 350 U
390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 350 U
390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 350 U
52 J 400 UJ 420 UJ 100 J 78 J 400 UJ 370 UJ 400 UJ 190 J 350 U
39 J 400 UJ 420 UJ 240 J 51 J 61 J 370 UJ 400 UJ 410 U 670

390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 350 U
390 UJ 400 UJ 420 UJ 50 J 430 UJ 400 UJ 370 UJ 400 UJ 410 U 350 U
390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 350 U
390 UJ 400 UJ 420 UJ 110 J 430 UJ 400 UJ 370 UJ 400 UJ 410 U 390
390 UJ 400 UJ 420 UJ 430 UJ 430 UJ 400 UJ 370 UJ 400 UJ 410 U 350 U
390 UJ 400 UJ 420 UJ 190 J 430 UJ 48 J 370 UJ 400 UJ 410 U 510
390 UJ 71 J 420 UJ 150 J 110 J 40 J 50 J 44 J 91 J 230 J

580 U 590 U 620 U 640 U 640 U 584 U 551 U 591 U 617 U 532 U
2,900 U 3,000 U 2,500 U 3,300 U 3,200 U 25,000 2,800 U 3,000 U 3,100 U 2,700

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 6 U 5 U

6,550 5,870 12,100 14,400 9,030 3,620 9,760 8,600 8,770 5,560
1.4 U 1.4 U 1.5 U 1.5 U 1.5 U 1.4 U 1.3 U 1.5 U 1.3 J 0.96 J
4.1 5.3 10.5 11.3 12.5 8.5 8.6 7.6 6.6 4.7

24.7 J 42.8 J 40.9 J 41.8 J 38.1 J 18.7 J 36.4 J 72.9 27.4 J 16.1 J
0.35 U 0.77 J 0.48 J 0.54 J 0.38 U 0.35 U 0.51 J 0.53 J 0.45 J 0.31 B
0.26 U 0.26 U 0.28 U 0.31 J 0.28 U 0.26 U 0.25 U 1.8 0.48 B 0.29 B

IS39SS200001
03/30/01

IS39SS120001 IS39SS130001 IS39SS140001IS39SS110001
03/28/01 03/28/01 03/28/0103/28/01 03/28/01 03/29/01 03/29/01

IS39SS190001
03/30/0103/29/01

IS39SS150001 IS39SS160001 IS39SS170001 IS39SS180001

J = Reported value is estimated
U = Not detected
UJ = Not detected, quantitation limit is estimated
R = Unreliable
B = Not detected above associated blank
K = May be biased high
L = May be biased low Page 3 of 8



Table E.2.1.1
Surface Soil and Subsurface Soil Data Quantitatively Used in Site 39 HHRA

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Sample ID
Sample Date
Analyte NameCalcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

IS39SS200001
03/30/01

IS39SS120001 IS39SS130001 IS39SS140001IS39SS110001
03/28/01 03/28/01 03/28/0103/28/01 03/28/01 03/29/01 03/29/01

IS39SS190001
03/30/0103/29/01

IS39SS150001 IS39SS160001 IS39SS170001 IS39SS180001

697 J 808 J 711 J 5,440 2,220 814 J 906 J 8,280 1,200 J 316 J
10.4 11.6 18.7 75.6 43.8 27.8 17.9 18.9 14.8 J 10.9 J
3.1 J 9.7 J 3.2 J 12.1 J 8.1 J 7.7 J 2.7 J 3.8 J 3.7 J 3.3 J

11.1 14.4 18.3 34.9 22.4 15.6 10.4 33.2 15.6 J 12.6 J
14,700 17,400 27,800 23,500 17,100 10,400 24,000 21,400 23,400 J 17,900 J

47.5 20.9 36.3 137 44.1 14.9 15.2 99.3 18.2 24
698 J 1,030 J 653 J 10,600 6,940 7,560 740 J 1,150 J 747 J 357 J

58.2 138 66.4 233 128 98.9 51.6 151 136 J 109 J
0.12 R 0.12 R 0.16 L 0.13 R 0.13 R 0.11 R 0.11 R 0.12 R 0.11 U 0.1 U

7 J 11.3 4.9 J 105 91.8 107 8.3 J 6.2 J 6.1 J 4.8 J
692 J 672 J 1,000 J 1,140 J 568 J 516 J 495 J 579 J 647 J 470 J

0.77 U 0.78 U 0.83 U 0.85 U 0.85 U 0.78 U 0.81 B 0.8 U 1.7 0.68 U
0.69 J 0.91 J 2.9 1.3 J 1.1 J 1.5 J 0.65 J 1.3 J 1.9 J 1.3 B
72.2 U 73.1 U 78 U 314 J 113 J 73.4 U 69.8 U 244 J 76.1 B 89.4 B
1.3 J 1.2 U 2 J 1.7 J 1.4 U 1.3 U 2.1 J 2.1 J 0.96 U 0.83 U

21.6 21.7 38.1 36.9 28.7 15.8 33.8 33.9 32.7 23
51.5 49.7 57.8 130 93.7 75.2 40.7 1,450 34.5 33

J = Reported value is estimated
U = Not detected
UJ = Not detected, quantitation limit is estimated
R = Unreliable
B = Not detected above associated blank
K = May be biased high
L = May be biased low Page 4 of 8



Table E.2.1.1
Surface Soil and Subsurface Soil Data Quantitatively Used in Site 39 HHRA

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Sample ID
Sample Date
Analyte Name
SVOCs (µg/kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-Ethylhexyl)phthalate

Explosives (mg/kg)
2-Amino-4,6-dinitrotoluene
Nitrocellulose
Perchlorate

Total Metals (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium

360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 82 J 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
95 J 360 U 400 U 43 J 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ

360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ 390 UJ 370 UJ
72 J 48 J 58 J 56 J 59 J 45 J 54 J 370 UJ 160 J 44 J 46 J

540 U 540 U 600 U 6.2 U 5.6 U 540 U 550 U 550 U 590 U 580 U 560 U
2,500 U 2,700 3,000 3,100 2,800 2,700 2,800 2,500 U 2,900 3,000 U 2,800 U

5 U 5 U 5 U 6 U 5 U 5 U 5 U 5 U 6 U 5 U 5 U

2,270 1,650 4,130 19,300 2,300 1,340 2,910 5,490 3,830 8,910 3,540
1.6 U 1.6 U 1.8 U 1.8 U 1.6 U 1.6 U 1.6 U 1.6 U 1.7 U 1.4 U 1.3 U

0.96 U 0.95 U 1.3 J 7.5 0.99 U 1.3 J 0.98 U 4.2 2.3 J 5.1 2.9
9.7 J 7.6 J 15.4 J 41.6 J 10.1 J 4 J 12.5 J 16.5 J 14.2 J 31 J 15.1 J

0.13 J 0.08 J 0.22 J 0.41 J 0.14 J 0.04 J 0.16 J 0.28 J 0.17 J 0.37 J 0.33 U
0.11 U 0.11 U 0.12 U 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 0.12 U 0.26 U 0.24 U

03/27/01 03/28/01 03/28/0103/27/01 03/27/01 03/27/01 03/27/0103/26/01 03/26/01 03/26/01 03/27/01
IS39SB090203 IS39SB100203 IS39SB110203IS39SB050203 IS39SB060203 IS39SB070203 IS39SB080203IS39SB010203 IS39SB020203 IS39SB030203 IS39SB040203

J = Reported value is estimated
U = Not detected
UJ = Not detected, quantitation limit is estimated
R = Unreliable
B = Not detected above associated blank
K = May be biased high
L = May be biased low Page 5 of 8



Table E.2.1.1
Surface Soil and Subsurface Soil Data Quantitatively Used in Site 39 HHRA

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Sample ID
Sample Date
Analyte NameCalcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

03/27/01 03/28/01 03/28/0103/27/01 03/27/01 03/27/01 03/27/0103/26/01 03/26/01 03/26/01 03/27/01
IS39SB090203 IS39SB100203 IS39SB110203IS39SB050203 IS39SB060203 IS39SB070203 IS39SB080203IS39SB010203 IS39SB020203 IS39SB030203 IS39SB040203

537 J 202 J 809 J 116 J 447 J 252 J 325 J 372 J 353 J 442 J 219 J
6.1 3.2 5.5 24.2 5 3.9 4.3 8.6 4.6 12.1 9

23.9 2.3 J 8.2 J 3.6 J 2.2 J 1.6 J 3.5 J 3.6 J 1.4 J 2.7 J 1.9 J
0.27 J 0.25 U 0.77 J 15.9 3.8 J 1.5 J 3.5 J 9.1 3.7 J 10.5 5.2 J

4,300 2,820 7,200 32,700 5,440 3,030 5,750 12,600 7,110 16,900 10,700
6.1 2.3 4.8 18 4.9 2 2.6 27.7 6.2 13.3 14.7
174 J 104 J 368 J 858 J 197 J 1,730 219 J 343 J 360 J 548 J 209 J
115 15.7 57.2 62.2 31.4 15.8 34.2 63.3 66.1 57 33.2

0.11 U 0.11 U 0.11 U 0.12 U 0.11 U 0.1 U 0.11 U 0.1 U 0.12 U 0.22 L 0.11 R
3.4 J 1.6 J 3.8 J 4.6 J 2.9 J 37 3.1 J 6 J 3.4 J 5.2 J 3.3 J
191 J 185 J 475 J 889 J 212 J 89.6 J 281 J 282 J 307 J 845 J 307 J

1 U 1 U 1.1 U 1.2 U 1.1 U 1 U 1 U 1 U 1.1 U 0.77 U 0.73 U
0.34 U 0.34 U 0.38 U 0.39 U 0.35 U 0.35 U 0.35 U 0.56 J 0.37 U 0.66 J 0.61 J
61.8 U 61.3 U 67.9 U 91.9 J 72.8 J 62.4 U 73.1 J 80.7 J 67 U 72.9 U 85.4 J
1.1 U 1.1 U 1.2 U 1.3 U 1.1 U 1.1 U 1.1 U 1.1 U 1.2 U 1.2 U 1.2 U

9 J 6 J 13.1 53.9 11.6 5.7 J 11.1 16.8 9.9 J 22.4 12.2
26.9 8.1 34.7 33.6 J 10.1 J 2.8 J 10 J 78.8 J 14.8 J 28.8 17.7

J = Reported value is estimated
U = Not detected
UJ = Not detected, quantitation limit is estimated
R = Unreliable
B = Not detected above associated blank
K = May be biased high
L = May be biased low Page 6 of 8



Table E.2.1.1
Surface Soil and Subsurface Soil Data Quantitatively Used in Site 39 HHRA

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Sample ID
Sample Date
Analyte Name
SVOCs (µg/kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-Ethylhexyl)phthalate

Explosives (mg/kg)
2-Amino-4,6-dinitrotoluene
Nitrocellulose
Perchlorate

Total Metals (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium

420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 440 U
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 440 U
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 440 U
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 UJ 440 UJ
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 440 U
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 440 U
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 440 U
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 440 U
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 440 U
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 52 J 440 U
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 440 U
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 440 U
120 J 410 UJ 67 J 45 J 90 J 50 J 410 UJ 180 J 160 J
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 440 U
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 440 U
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 440 U
84 J 410 UJ 100 J 380 UJ 410 UJ 410 UJ 410 UJ 230 J 49 J

420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 85 J
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 440 U
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 440 U
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 440 U
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 75 J
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 440 U
420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 410 UJ 410 UJ 380 U 61 J
140 J 56 J 59 J 54 J 45 J 47 J 42 J 110 J 47 J

630 U 600 U 610 U 560 U 605 U 605 U 598 U 485 J 658 U
3,100 U 3,000 U 3,100 U 2,800 U 3,100 U 3,100 U 3,100 U 2,900 U 3,300 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 6 U

12,000 9,510 9,030 6,460 7,570 10,100 10,500 2,490 1,780
1.5 U 1.4 U 1.4 U 1.4 U 1.5 U 1.5 U 1.5 U 0.78 J 1.4 J
7.7 7.2 6.4 5.6 7.8 7.4 5.7 2.3 3.4

45.4 J 43.9 J 43.5 J 29.7 J 29.1 J 37.4 J 33 J 31.1 J 8.3 J
0.63 J 0.75 J 0.95 J 0.58 J 0.47 J 0.44 J 0.48 J 0.3 B 0.56 J
0.27 U 0.26 U 0.26 U 0.25 U 0.27 U 0.27 U 0.27 U 0.15 B 0.29 B

03/29/01 03/29/01 03/30/01 03/30/0103/28/01 03/28/01 03/28/01 03/29/0103/28/01
IS39SB170203 IS39SB180203 IS39SB190203 IS39SB200203IS39SB130203 IS39SB140203 IS39SB150203 IS39SB160203IS39SB120203

J = Reported value is estimated
U = Not detected
UJ = Not detected, quantitation limit is estimated
R = Unreliable
B = Not detected above associated blank
K = May be biased high
L = May be biased low Page 7 of 8



Table E.2.1.1
Surface Soil and Subsurface Soil Data Quantitatively Used in Site 39 HHRA

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Sample ID
Sample Date
Analyte NameCalcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

03/29/01 03/29/01 03/30/01 03/30/0103/28/01 03/28/01 03/28/01 03/29/0103/28/01
IS39SB170203 IS39SB180203 IS39SB190203 IS39SB200203IS39SB130203 IS39SB140203 IS39SB150203 IS39SB160203IS39SB120203

1,460 208 J 274 J 208 J 774 J 1,330 374 J 182 J 187 J
17.2 13 12.4 8.9 10.1 19.8 20.7 6.8 J 12 J
6.4 J 5.9 J 7.8 J 4.9 J 2.9 J 4.6 J 2.2 J 2.3 J 5.5 J

17.1 18 17.7 12.8 23 12 9 3.8 J 5.3 J
28,000 27,100 23,200 17,300 11,900 26,200 37,100 6,070 J 13,400 J

32.8 12.7 8.8 5.6 11.2 18.3 10.9 10.5 4.5
904 J 784 J 1,140 J 700 J 674 J 10,400 297 J 171 J 189 J

135.0 137 191 122 50.9 61.7 39.6 71.1 J 113 J
0.12 R 0.12 R 0.12 R 0.11 R 0.12 R 0.12 R 0.12 R 0.12 U 0.13 U
8.7 J 8.4 J 12.2 8.2 J 6.5 J 74.7 0.56 U 2.7 J 5.1 J

1,110 J 726 J 802 J 578 J 697 J 594 J 434 J 203 J 142 J
1.1 J 0.79 U 1.5 0.89 J 0.81 U 0.81 U 0.8 U 1.1 J 0.83 U
1.9 J 0.98 J 0.98 J 0.53 J 1.3 J 1.5 J 1.3 J 0.85 B 0.96 B

77.3 U 74.8 U 239 J 70.5 U 76.1 U 76.6 U 75.6 U 123 B 131 B
1.8 J 1.3 U 1.3 U 1.2 U 1.3 U 1.3 U 1.6 J 0.89 U 1 U

33.4 29.9 26.6 18.6 19.4 31.3 38.5 9.2 J 12.9 J
61.1 38.6 51.4 31.9 69.0 38.8 27.4 11.4 20.4

J = Reported value is estimated
U = Not detected
UJ = Not detected, quantitation limit is estimated
R = Unreliable
B = Not detected above associated blank
K = May be biased high
L = May be biased low Page 8 of 8



Table E.2.1.2
Statistical Evaluation of Chemicals Quantitatively Evaluated in the HHRA, Current Surface Soil, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Analyte Name

Minimum
Detected

Concentration

Maximum 
Detected

Concentration

SampleID of 
Maximum 
Detected 

Concentration

Mean
Value

(Norm)

Mean
Value
(Ln)

Standard
Deviation

(Norm)

Standard
Deviation

(Ln)

Shapiro-
Wilkes

/DAgastino 
- Quantile 

(Norm)

Shapiro-
Wilkes

/DAgastino 
- Value 
(Norm)

Shapiro-
Wilkes

/DAgastino 
- Test 

(Norm)

Shapiro-
Wilkes

/DAgastino 
- Quantile 

(Ln)

Shapiro-
Wilkes

/Dagastino
 - Value (Ln)

Shapiro-
Wilkes

/DAgastino 
- Test (Ln) T Value H Value

95% UCL
(Norm)

95% UCL
(Ln)

Explosives (µg/kg)

Perchlorate 1 - 20 6 6 IS39SS040001 2.7 0.96918025 0.78472255 0.19784904 0.905 0.28231833 FALSE 0.905 0.30080361 FALSE 1.729 1.777 3.00338641 2.91365945
Metals (mg/kg)

Aluminum 20 - 20 695 14400 IS39SS140001 6006.25 8.42959981 3941.06547 0.83049972 0.905 0.93225478 TRUE 0.905 0.93175604 TRUE 1.729 2.368 7529.92957 10154.163
Arsenic 17 - 20 1.7 12.5 IS39SS040001 5.61475 1.32381484 4.07222152 1.07565655 0.905 0.92379226 TRUE 0.905 0.87825189 FALSE 1.729 2.712 7.18913662 13.0864905
Chromium 20 - 20 1.7 75.6 IS39SS140001 18.545 2.55343309 17.7028239 0.90594085 0.905 0.76019092 FALSE 0.905 0.97419128 TRUE 1.729 2.472 25.3891977 32.3809652
Iron 20 - 20 1560 27800 IS39SS130001 14455 9.35899739 7841.68517 0.78333246 0.905 0.95726424 TRUE 0.905 0.87805232 FALSE 1.729 2.306 17486.7222 23866.0143
Lead 20 - 20 3.5 552 IS39SS080001 73.36 3.57580992 121.588938 1.18846282 0.905 0.53621954 FALSE 0.905 0.99101943 TRUE 1.729 2.874 120.368248 158.480875
Manganese 20 - 20 33.9 286 IS39SS080001 116.595 4.61604588 64.8915084 0.55332678 0.905 0.90282304 FALSE 0.905 0.96885112 TRUE 1.729 2.052 141.683105 152.874277
Thallium 6 - 20 1.3 2.1 IS39SS170001 0.93675 -0.22010842 0.58957673 0.54032666 0.905 0.72376296 FALSE 0.905 0.79543895 FALSE 1.729 2.042 1.16468989 1.19601263
SVOCs (µg/kg)

Benzo(a)anthracene 8 - 20 71 1200 IS39SS090001 296.3 5.42170272 294.64003 0.66019124 0.905 0.55874318 FALSE 0.905 0.74629626 FALSE 1.729 2.166 410.212595 390.601371
Benzo(a)pyrene 8 - 20 74 1300 IS39SS090001 295.35 5.39448671 306.230267 0.69373632 0.905 0.57802111 FALSE 0.905 0.79956601 FALSE 1.729 2.199 413.743568 397.462835
Benzo(b)fluoranthene 8 - 20 93 1700 IS39SS090001 341.4 5.51300154 389.807294 0.69605674 0.905 0.53716137 FALSE 0.905 0.73537596 FALSE 1.729 2.21 492.105796 449.509018

Detection
Frequency

Page 1 of 1 5/4/2004



Table E.2.1.3
Statistical Evaluation of Chemicals Quantitatively Evaluated in the HHRA, Future Surface Soils, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Analyte Name

Minimum
Detected

Concentration

Maximum
Detected

Concentration

SampleID of
Maximum
Detected

Concentration

Mean
Value

(Norm)

Mean
Value
(Ln)

Standard
Deviation

(Norm)

Standard
Deviation

(Ln)

Shapiro-
Wilkes

/DAgastino 
- Quantile

(Norm)

Shapiro-
Wilkes

/DAgastino 
- Value
(Norm)

Shapiro-
Wilkes

/Dagastino
- Test

(Norm)

Shapiro-
Wilkes

/Dagastino
- Quantile

(Ln)

Shapiro-
Wilkes

/Dagastino
- Value

(Ln)

Shapiro-
Wilkes

/Dagastino
- Test (Ln) T Value H Value

95% UCL
(Norm)

95% UCL
(Ln)

Explosives (µg/kg)

2-Amino-4,6-dinitrotoluene 1 - 40 485 485 IS39SB190203 260.2525 5.110703164 104.2839424 1.549923515 0.94 0.63194026 FALSE 0.94 0.44366438 FALSE 1.685 3.057 288.036025 1176.78379
Perchlorate 1 - 40 6 6 IS39SS040001 2.625 0.951851567 0.563300712 0.144611419 0.94 0.24678231 FALSE 0.94 0.28057154 FALSE 1.685 1.708 2.77507564 2.72333943
Metals (mg/kg)

Aluminum 40 - 40 695 19300 IS39SB040203 6130.875 8.45293243 4234.941026 0.789900638 0.94 0.90806259 FALSE 0.94 0.9512289 TRUE 1.685 2.153 7259.156 8410.4215
Arsenic 33 - 40 1.3 12.5 IS39SS040001 4.808375 1.163250918 3.534001398 1.058125902 0.94 0.91780111 FALSE 0.94 0.86854094 FALSE 1.685 2.441 5.74991034 8.47108658
Chromium 40 - 40 1.7 75.6 IS39SS140001 14.4575 2.364306675 13.70676209 0.780112215 0.94 0.71400264 FALSE 0.94 0.98686182 TRUE 1.685 2.143 18.1092815 18.8458611
Iron 40 - 40 1560 37100 IS39SB180203 14698 9.347932112 9214.908823 0.781126529 0.94 0.94322959 TRUE 0.94 0.94065117 TRUE 1.685 2.143 17153.0535 20354.5268
Lead 40 - 40 2 552 IS39SS080001 42.1275 2.844311254 90.7542271 1.241013197 0.94 0.43223893 FALSE 0.94 0.97604301 TRUE 1.685 2.654 66.306413 62.9143375
Manganese 40 - 40 15.7 286 IS39SS080001 95.1075 4.355602983 59.90836758 0.668893386 0.94 0.90143302 FALSE 0.94 0.96142161 TRUE 1.685 2.041 111.068401 121.258052
Thallium 8 - 40 1.3 2.1 IS39SS170001 0.814625 -0.330509906 0.494418057 0.461666659 0.94 0.62955661 FALSE 0.94 0.71789404 FALSE 1.685 1.878 0.94634879 0.91841204
SVOCs (µg/kg)

Benzo(a)anthracene 8 - 40 71 1200 IS39SS090001 245.9 5.347787697 212.0500425 0.468687878 0.94 0.40817579 FALSE 0.94 0.59610661 FALSE 1.685 1.885 302.394774 270.180795
Benzo(a)pyrene 8 - 40 74 1300 IS39SS090001 245.425 5.33417969 219.7934797 0.489817849 0.94 0.42535882 FALSE 0.94 0.64593508 FALSE 1.685 1.898 303.982795 271.240933
Benzo(b)fluoranthene 8 - 40 93 1700 IS39SS090001 268.45 5.393437107 282.0487274 0.502418802 0.94 0.3855002 FALSE 0.94 0.57618149 FALSE 1.685 1.905 343.593956 290.879572

Detection
Frequency

Page 1 of 1 5/4/2004



Appendix E.2.2 
 

HHRA Tables Following RAGS Part D 
Site 39, NDW, Indian Head



TABLE 1

SELECTION OF EXPOSURE PATHWAYS

Site 39, NDW, 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 Surface Soil Surface Soil Site 39 Surface Soil Trespasser/Visitor Adolescent Dermal 
Absorption

On-site Quant Nearby residents may trespass on site and contact site surface soil.

Ingestion On-site Quant Nearby residents may trespass on site and contact site surface soil.
Adult Dermal 

Absorption
On-site Quant Nearby residents may trespass on site and contact site surface soil.

Ingestion On-site Quant Nearby residents may trespass on site and contact site surface soil.
Industrial Worker Adult Dermal 

Absorption
On-site Quant Site workers may be exposed to surface soil during maintenance activities, site 

inspections, or daily duties.
Ingestion On-site Quant Site workers may be exposed to surface soil during maintenance activities, site 

inspections, or daily duties.
Air Emissions from Site 39 Soil Trespasser/Visitor Adolescent Inhalation On-site Quant Nearby residents may trespass on site and inhale vapors and/or fugitive dust from soil.

Adult Inhalation On-site Quant Nearby residents may trespass on site and inhale vapors and/or fugitive dust from soil.
Industrial Worker Adult Inhalation On-site Quant Site workers may be exposed to vapors and/or fugitive dust from surface soil during 

maintenance activities, site inspections, or daily duties.
Future Soil* Soil Site 39 Soil Resident Adult Dermal 

Absorption
On-site Quant The site is not expected to be developed for residential use; however, the residential 

scenario is conservatively included in this evaluation.
Ingestion On-site Quant The site is not expected to be developed for residential use; however, the residential 

scenario is conservatively included in this evaluation.
Child Dermal 

Absorption
On-site Quant The site is not expected to be developed for residential use; however, the residential 

scenario is conservatively included in this evaluation.
Ingestion On-site Quant The site is not expected to be developed for residential use; however, the residential 

scenario is conservatively included in this evaluation.
Child/Adult Dermal 

Absorption
On-site Quant The site is not expected to be developed for residential use; however, the residential 

scenario is conservatively included in this evaluation.
Ingestion On-site Quant The site is not expected to be developed for residential use; however, the residential 

scenario is conservatively included in this evaluation.
Construction Worker Adult Dermal 

Absorption
On-site Quant Construction worker may be exposed to surface and subsurface soil during excavation 

activities.
Ingestion On-site Quant Construction worker may be exposed to surface and subsurface soil during excavation 

activities.
Industrial Worker Adult Dermal 

Absorption
On-site Quant Site workers may be exposed to surface and subsurface soil during maintenance 

activities, site inspections, or daily duties.
Ingestion On-site Quant Site workers may be exposed to surface and subsurface soil during maintenance 

activities, site inspections, or daily duties.
Trespasser/Visitor Adolescent Dermal 

Absorption
On-site Quant Trespasser/visitor may be exposed to surface and subsurface soil during excavation 

activities.
Ingestion On-site Quant Trespasser/visitor may be exposed to surface and subsurface soil during excavation 

activities.
Adult Dermal 

Absorption
On-site Quant Trespasser/visitor may be exposed to surface and subsurface soil during excavation 

activities.

Page 1 of 2 5/4/2004



TABLE 1

SELECTION OF EXPOSURE PATHWAYS

Site 39, NDW, 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

Future Soil* Soil Site 39 Soil Trespasser/Visitor Adult Ingestion On-site Quant Trespasser/visitor may be exposed to surface and subsurface soil during excavation 
activities.

Air Emissions from Site 39 Soil Resident Adult Inhalation On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Child Inhalation On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Child/Adult Inhalation On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Construction Worker Adult Inhalation On-site Quant Construction workers may inhale vapors or fugitive dust from soil during excavation 
activities.

Industrial Worker Adult Inhalation On-site Quant Site workers may be exposed to vapors and/or fugitive dust from Site 39 soils during 
maintenance activities, site inspections, or daily duties.

Trespasser/Visitor Adolescent Inhalation On-site Quant Trespassers/visitors may be exposed to vapors and/or fugitive dust from Site 39 soils.
Adult Inhalation On-site Quant Trespassers/visitors may be exposed to vapors and/or fugitive dust from Site 39 soils.

*  Surface and subsurface soil
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TABLE 2.1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Current
Medium:  Surface Soil
Exposure Medium:  Soil
Exposure Point: Site 39 Surface Soil

CAS    Chemical  Minimum [1] Minimum  Maximum [1] Maximum Units Location Detection Range of Concentration Background      Screening [4] Potential Potential COPC Rationale for

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value [3] Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening [2]  Value Source [5] Deletion or
Selection [6]

83-32-9 Acenaphthene 0.059 J 0.22 J mg/kg IS39SS030001 3/20 0.35-0.43 0.22 N/A 469 N 10.5 SSL NO BSL

208-96-8 Acenaphthylene 0.046 J 0.046 J mg/kg IS39SS200001 1/20 0.35-0.43 0.046 N/A 2,346 N N/A NO BSL

120-12-7 Anthracene 0.048 J 0.26 J mg/kg IS39SS030001 6/20 0.35-0.43 0.26 N/A 2,346 N 46.6 SSL NO BSL

100-52-7 Benzaldehyde 0.048 J 0.048 J mg/kg IS39SS190001 1/20 0.35-0.43 0.048 N/A 782 N N/A NO BSL

56-55-3 Benzo(a)anthracene 0.071 J 1.2 J mg/kg IS39SS090001 8/20 0.35-0.43 1.2 N/A 0.875 C 1.46 SSL YES ASL

50-32-8 Benzo(a)pyrene 0.074 J 1.3 J mg/kg IS39SS090001 8/20 0.35-0.43 1.3 N/A 0.0875 C 0.374 SSL YES ASL

205-99-2 Benzo(b)fluoranthene 0.093 J 1.7 J mg/kg IS39SS090001 8/20 0.35-0.43 1.7 N/A 0.875 C 4.51 SSL YES ASL

191-24-2 Benzo(g,h,i)perylene 0.076 J 0.58 J mg/kg IS39SS090001 5/20 0.35-0.43 0.58 N/A 235 N N/A NO BSL

207-08-9 Benzo(k)fluoranthene 0.088 J 1.5 J mg/kg IS39SS090001 8/20 0.35-0.43 1.5 N/A 8.75 C 45.1 SSL NO BSL

117-81-7 bis(2-Ethylhexyl)phthalate 0.04 J 0.53 mg/kg IS39SS030001 18/20 0.35-0.43 0.53 N/A 45.6 C 2890 SSL NO BSL

85-68-7 Butylbenzylphthalate 0.048 J 0.72 J mg/kg IS39SS150001 2/20 0.35-0.43 0.72 N/A 1,564 N 1680 SSL NO BSL

86-74-8 Carbazole 0.052 J 0.23 J mg/kg IS39SS030001 4/20 0.35-0.43 0.23 N/A 31.9 C 0.467 SSL NO BSL

218-01-9 Chrysene 0.08 J 1.3 J mg/kg IS39SS090001 8/20 0.35-0.43 1.3 N/A 87.5 C 146 SSL NO BSL

53-70-3 Dibenzo(a,h)anthracene 0.043 J 0.061 J mg/kg IS39SS090001 2/20 0.35-0.43 0.061 N/A 0.0875 C 139 SSL NO BSL

132-64-9 Dibenzofuran 0.043 J 0.096 J mg/kg IS39SS030001 2/20 0.35-0.43 0.096 N/A 31.3 N 0.765 SSL NO BSL

84-66-2 Diethylphthalate 0.042 J 0.19 J mg/kg IS39SS190001 7/20 0.35-0.43 0.19 N/A 6,257 N 45.3 SSL NO BSL

84-74-2 Di-n-butylphthalate 0.054 J 0.25 J mg/kg IS39SS190001 8/20 0.35-0.43 0.25 N/A 782 N 496 SSL NO BSL

117-84-0 Di-n-octyl phthalate 0.088 J 0.088 J mg/kg IS39SS150001 1/20 0.35-0.43 0.088 N/A 156 N 2,430,000 SSL NO BSL

206-44-0 Fluoranthene 0.039 J 1.5 mg/kg IS39SS030001 12/20 0.35-0.43 1.5 N/A 313 N 625 SSL NO BSL

86-73-7 Fluorene 0.16 J 0.16 J mg/kg IS39SS030001 1/20 0.35-0.43 0.16 N/A 313 N 13.5 SSL NO BSL

193-39-5 Indeno(1,2,3-cd)pyrene 0.05 J 0.53 J mg/kg IS39SS090001 6/20 0.35-0.43 0.53 N/A 0.875 C 12.7 SSL NO BSL

91-20-3 Naphthalene 0.045 J 0.077 J mg/kg IS39SS030001 2/20 0.35-0.43 0.077 N/A 156 N 0.0154 SSL NO BSL

85-01-8 Phenanthrene 0.057 J 1.2 mg/kg IS39SS030001 8/20 0.35-0.43 1.2 N/A 235 N N/A NO BSL

108-95-2 Phenol 0.043 J 0.043 J mg/kg IS39SS030001 1/20 0.35-0.43 0.043 N/A 4693 N N/A NO BSL

129-00-0 Pyrene 0.048 J 2.4 J mg/kg IS39SS090001 9/20 0.35-0.43 2.4 N/A 235 N 68.2 SSL NO BSL

9004-70-0 Nitrocellulose 2.7 25 mg/kg IS39SS160001 7/20 2.5-3.1 25 N/A N/A N/A NO NTX

14797-73-0 Perchlorate 0.006 0.006 mg/kg IS39SS040001 1/20 0.005-0.006 0.006 N/A N/A N/A YES [4]
7429-90-5 Aluminum 695 14,400 mg/kg IS39SS140001 20/20 1.7-370 14400 N/A 7,821 N N/A YES ASL
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7440-36-0 Antimony 0.96 1.30 mg/kg IS39SS190001 2/20 0.66-1.9 1.3 N/A 3.13 N 1.32 SSL NO BSL

7440-38-2 Arsenic 1.7 12.5 mg/kg IS39SS040001 17/20 0.53-5.5 12.5 N/A 0.426 C 0.0261 SSL YES ASL

7440-39-3 Barium 4.8 72.9 mg/kg IS39SS180001 20/20 0.06-0.99 72.9 N/A 548 N 211 SSL NO BSL

7440-41-7 Beryllium 0.04 0.770 mg/kg IS39SS120001 17/20 0.02-1.5 0.77 N/A 15.6 N 1154 NO BSL

7440-43-9 Cadmium 0.23 2.90 mg/kg IS39SS080001 8/20 0.02-1.1 2.9 N/A 3.91 N 2.74 SSL NO BSL

7440-70-2 Calcium 217 15,700 mg/kg IS39SS090001 20/20 0.11-19.2 15700 N/A N/A N/A NO NUT

7440-47-3 Chromium 1.7 75.6 mg/kg IS39SS140001 20/20 0.11-1.38 75.6 N/A 23.5 N 4.2 SSL YES ASL

7440-48-4 Cobalt 0.58 14.9 mg/kg IS39SS010001 20/20 0.11-1.26 14.9 N/A 156 N N/A NO BSL

7440-50-8 Copper 1.5 57.9 mg/kg IS39SS080001 19/20 0.17-0.51 57.9 N/A 313 N 1050 SSL NO BSL

7439-89-6 Iron 1560 27,800 mg/kg IS39SS130001 20/20 0.26-5.23 27800 N/A 4,693 N N/A YES ASL

7439-92-1 Lead 3.5 552 mg/kg IS39SS080001 20/20 0.32-4.53 552 N/A 400 N/A YES ASL

7439-95-4 Magnesium 111 10,600 mg/kg IS39SS140001 20/20 0.33-6.21 10600 N/A N/A N/A NO NUT

7439-96-5 Manganese 33.9 286 mg/kg IS39SS080001 20/20 0.04-1.21 286 N/A 156 N 95.2 SSL YES ASL

7439-97-6 Mercury 0.11 0.16 mg/kg IS39SS13001 10/20 0.1-0.13 0.16 N/A 2.35 N N/A NO BSL

7440-02-0 Nickel 1.5 107 mg/kg IS39SS160001 20/20 0.11-0.6 107 N/A 156 N N/A NO BSL

7440-09-7 Potassium 120 1,140 mg/kg IS39SS140001 20/20 0.35-10.6 1140 N/A N/A N/A NO NUT

7782-49-2 Selenium 0.81 1.8 mg/kg IS39SS050001 4/20 0.68-1.22 1.8 N/A 39.1 N 1.9 SSL NO BSL

7440-22-4 Silver 0.39 7.9 mg/kg IS39SS080001 18/20 0.28-1.05 7.9 N/A 39.1 N 3.1 SSL NO BSL

7440-23-5 Sodium 70.6 314 mg/kg IS39SS140001 10/20 57-81.1 314 N/A N/A N/A NO NUT

7440-28-0 Thallium 1.3 2.1 mg/kg IS39SS170001 6/20 0.83-1.4 2.1 N/A 0.548 N 0.364 SSL YES ASL

7440-62-2 Vanadium 3.6 38.1 mg/kg IS39SS130001 20/20 0.17-8.6 38.1 N/A 54.8 N 511 SSL NO BSL
7440-66-6 Zinc 9.2 1,450 mg/kg IS39SS180001 20/20 0.11-9.31 1450 N/A 2,346 N 1360 SSL NO BSL

[1] Minimum/Maximum detected concentration.  SQL = Sample Quantification Limit

[2] Maximum concentration is used for screening.  COPC = Chemical of Potential Concern

[3] Background values not available. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[4] Risk-Based Concentration Table, 9/25/2001, U.S. EPA Region III, Jennifer Hubbard.                        To Be Considered

Residential soil RBC (Cancer benchmark value = 1E-06, adjusted HQ=0.1). J = Estimated Value

RBC value for Chromium VI used for total chromium.  K = Biased High

RBC value for pyrene used as surrogate for phenanthrene and benzo(g,h,i)perylene. L = Biased Low

RBC value for anthracene used as surrogate for acenaphthylene. C = Carcinogenic

RBC value for mercuric chloride used for mercury. N = Noncarcinogenic

Lead screening toxicity value is 400 mg/kg, the EPA residential soil screening level for lead. N/A = Not Available

No screening values are available for nitrocellulose or perchlorate.  Perchlorate will be analyzed quantitatively using the oral RfD

      published by the National Center for Environmental Assessment.  Nitrocellulose will be qualitatively evaluated in the uncertainty analysis.

[5] SSL = EPA Region III Soil Screening Levels, based on a Dilution and  

      Attenuation Factor of 20.  Cancer benchmark value = 1E-06, adjusted HQ=0.1  

[6] 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
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Current
Medium:  Surface Soil
Exposure Medium:  Air
Exposure Point: Site 39 

CAS    Chemical  Minimum [1] Minimum  Maximum [1] Maximum Units Location Detection Range of Concentration Background      Screening [4] Potential Potential COPC Rationale for

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value [3] Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening [2]  Value Source Deletion or
Selection [5]

83-32-9 Acenaphthene 2.1E-07 J 7.8E-07 J mg/m3 IS39SS030001 3/20 NA 7.8E-07 N/A 2.2E-02 N NO BSL

208-96-8 Acenaphthylene 3.5E-11 J 3.5E-11 J mg/m3 IS39SS200001 1/20 NA 3.5E-11 N/A 1.1E-01 N NO BSL

120-12-7 Anthracene 4.7E-08 J 2.6E-07 J mg/m3 IS39SS030001 6/20 NA 2.6E-07 N/A 1.1E-01 N NO BSL

100-52-7 Benzaldehyde 3.6E-11 J 3.6E-11 J mg/m3 IS39SS190001 1/20 NA 3.6E-11 N/A 3.7E-02 N NO BSL

56-55-3 Benzo(a)anthracene 5.4E-11 J 9.1E-10 J mg/m3 IS39SS090001 8/20 NA 9.1E-10 N/A 8.6E-06 C NO BSL

50-32-8 Benzo(a)pyrene 5.6E-11 J 9.8E-10 J mg/m3 IS39SS090001 8/20 NA 9.8E-10 N/A 2.0E-06 C NO BSL

205-99-2 Benzo(b)fluoranthene 7.0E-11 J 1.3E-09 J mg/m3 IS39SS090001 8/20 NA 1.3E-09 N/A 8.6E-06 C NO BSL

191-24-2 Benzo(g,h,i)perylene 5.8E-11 J 4.4E-10 J mg/m3 IS39SS090001 5/20 NA 4.4E-10 N/A 1.1E-02 N NO BSL

207-08-9 Benzo(k)fluoranthene 6.7E-11 J 1.1E-09 J mg/m3 IS39SS090001 8/20 NA 1.1E-09 N/A 8.6E-05 C NO BSL

117-81-7 bis(2-Ethylhexyl)phthalate 3.0E-11 J 4.0E-10 mg/m3 IS39SS030001 18/20 NA 4.0E-10 N/A 4.5E-04 C NO BSL

85-68-7 Butylbenzylphthalate 3.6E-11 J 5.5E-10 J mg/m3 IS39SS150001 2/20 NA 5.5E-10 N/A 7.3E-02 N NO BSL

86-74-8 Carbazole 3.9E-11 J 1.7E-10 J mg/m3 IS39SS030001 4/20 NA 1.7E-10 N/A 3.1E-04 C NO BSL

218-01-9 Chrysene 6.1E-11 J 9.8E-10 J mg/m3 IS39SS090001 8/20 NA 9.8E-10 N/A 8.6E-04 C NO BSL

53-70-3 Dibenzo(a,h)anthracene 3.3E-11 J 4.6E-11 J mg/m3 IS39SS090001 2/20 NA 4.6E-11 N/A 8.6E-07 C NO BSL

132-64-9 Dibenzofuran 1.7E-07 J 3.7E-07 J mg/m3 IS39SS030001 2/20 NA 3.7E-07 N/A 1.5E-03 N NO BSL

84-66-2 Diethylphthalate 3.2E-11 J 1.4E-10 J mg/m3 IS39SS190001 7/20 NA 1.4E-10 N/A 2.9E-01 N NO BSL

84-74-2 Di-n-butylphthalate 4.1E-11 J 1.9E-10 J mg/m3 IS39SS190001 8/20 NA 1.9E-10 N/A 3.7E-02 N NO BSL

117-84-0 Di-n-octyl phthalate 6.7E-11 J 6.7E-11 J mg/m3 IS39SS150001 1/20 NA 6.7E-11 N/A 7.3E-03 N NO BSL

206-44-0 Fluoranthene 3.0E-11 J 1.1E-09 mg/m3 IS39SS030001 12/20 NA 1.1E-09 N/A 1.5E-02 N NO BSL

86-73-7 Fluorene 2.4E-07 J 2.4E-07 J mg/m3 IS39SS030001 1/20 NA 2.4E-07 N/A 1.5E-02 N NO BSL

193-39-5 Indeno(1,2,3-cd)pyrene 3.8E-11 J 4.0E-10 J mg/m3 IS39SS090001 6/20 NA 4.0E-10 N/A 8.6E-06 C NO BSL

91-20-3 Naphthalene 6.2E-07 J 1.1E-06 J mg/m3 IS39SS030001 2/20 NA 1.1E-06 N/A 3.3E-04 N NO BSL

85-01-8 Phenanthrene 4.3E-11 J 9.1E-10 mg/m3 IS39SS030001 8/20 NA 9.1E-10 N/A 1.1E-02 N NO BSL

108-95-2 Phenol 3.3E-11 J 3.3E-11 J mg/m3 IS39SS030001 1/20 NA 3.3E-11 N/A 2.2E-01 N NO BSL

129-00-0 Pyrene 9.8E-09 J 4.9E-07 J mg/m3 IS39SS090001 9/20 NA 4.9E-07 N/A 1.1E-02 N NO BSL

9004-70-0 Nitrocellulose 2.0E-09 1.9E-08 mg/m3 IS39SS160001 7/20 NA 1.9E-08 N/A N/A NO NTX

14797-73-0 Perchlorate 4.5E-12 4.5E-12 mg/m3 IS39SS040001 1/20 NA 4.5E-12 N/A N/A NO NTX
7429-90-5 Aluminum 5.3E-07 1.1E-05 mg/m3 IS39SS140001 20/20 NA 1.1E-05 N/A 3.7E-04 N NO BSL
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7440-36-0 Antimony 7.3E-10 9.8E-10 mg/m3 IS39SS190001 2/20 NA 9.8E-10 N/A 1.5E-04 N NO BSL

7440-38-2 Arsenic 1.3E-09 9.5E-09 mg/m3 IS39SS040001 17/20 NA 9.5E-09 N/A 4.1E-07 C NO BSL

7440-39-3 Barium 3.6E-09 5.5E-08 mg/m3 IS39SS180001 20/20 NA 5.5E-08 N/A 5.1E-05 N NO BSL

7440-41-7 Beryllium 3.0E-11 5.8E-10 mg/m3 IS39SS120001 17/20 NA 5.8E-10 N/A 7.5E-07 N NO BSL

7440-43-9 Cadmium 1.7E-10 2.2E-09 mg/m3 IS39SS080001 8/20 NA 2.2E-09 N/A 9.9E-07 N NO BSL

7440-70-2 Calcium 1.6E-07 1.2E-05 mg/m3 IS39SS090001 20/20 NA 1.2E-05 N/A N/A NO NUT

7440-47-3 Chromium 1.3E-09 5.7E-08 mg/m3 IS39SS140001 20/20 NA 5.7E-08 N/A 1.5E-07 C NO BSL

7440-48-4 Cobalt 4.4E-10 1.1E-08 mg/m3 IS39SS010001 20/20 NA 1.1E-08 N/A 1.8E-06 N NO BSL

7440-50-8 Copper 1.1E-09 4.4E-08 mg/m3 IS39SS080001 19/20 NA 4.4E-08 N/A 1.5E-02 N NO BSL

7439-89-6 Iron 1.2E-06 2.1E-05 mg/m3 IS39SS130001 20/20 NA 2.1E-05 N/A 2.2E-01 N NO BSL

7439-92-1 Lead 2.7E-09 4.2E-07 mg/m3 IS39SS080001 20/20 NA 4.2E-07 N/A N/A NO NTX

7439-95-4 Magnesium 8.4E-08 8.0E-06 mg/m3 IS39SS140001 20/20 NA 8.0E-06 N/A N/A NO NUT

7439-96-5 Manganese 2.6E-08 2.2E-07 mg/m3 IS39SS080001 20/20 NA 2.2E-07 N/A 5.2E-06 N NO BSL

7439-97-6 Mercury 8.3E-11 1.2E-10 mg/m3 IS39SS13001 10/20 NA 1.2E-10 N/A 3.1E-05 N NO BSL

7440-02-0 Nickel 1.1E-09 8.1E-08 mg/m3 IS39SS160001 20/20 NA 8.1E-08 N/A 7.3E-03 N NO BSL

7440-09-7 Potassium 9.1E-08 8.6E-07 mg/m3 IS39SS140001 20/20 NA 8.6E-07 N/A N/A NO NUT

7782-49-2 Selenium 6.1E-10 1.4E-09 mg/m3 IS39SS050001 4/20 NA 1.4E-09 N/A 1.8E-03 N NO BSL

7440-22-4 Silver 3.0E-10 6.0E-09 mg/m3 IS39SS080001 18/20 NA 6.0E-09 N/A 1.8E-03 N NO BSL

7440-23-5 Sodium 5.3E-08 2.4E-07 mg/m3 IS39SS140001 10/20 NA 2.4E-07 N/A N/A NO NUT

7440-28-0 Thallium 9.8E-10 1.6E-09 mg/m3 IS39SS170001 6/20 NA 1.6E-09 N/A 2.6E-05 N NO BSL

7440-62-2 Vanadium 2.7E-09 2.9E-08 mg/m3 IS39SS130001 20/20 NA 2.9E-08 N/A 2.6E-03 N NO BSL
7440-66-6 Zinc 7.0E-09 1.1E-06 mg/m3 IS39SS180001 20/20 NA 1.1E-06 N/A 1.1E-01 N NO BSL

[1] Minimum/maximum detected soil concentration multiplied by 1/PEF + 1/VF.  PEF = 1.32E+9 m3/kg, VF = chemical specific for VOCs only.

PEF from EPA's Soil Screening Guidance and VF calculated on Table 2.2.A.  

[2] Maximum concentration is used for screening. SQL = Sample Quantification Limit

[3] Background values not available.  COPC = Chemical of Potential Concern

[4] Risk-Based Concentration Table, 9/25/2001, U.S. EPA Region III, Jennifer Hubbard. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

Ambient air RBC (Cancer benchmark value = 1E-06, adjusted HQ=0.1).                        To Be Considered

RBC value for chromium VI used for total chromium. J = Estimated Value

RBC value for pyrene used as surrogate for phenanthrene and benzo(g,h,i)perylene. K = Biased High

RBC value for anthracene used as surrogate for acenaphthylene. L = Biased Low

No screening values are available for nitrocellulose, perchlorate or lead.  These compounds will be evaluated qualitatively in the uncertainty analysis.

[5] Rationale Codes  C = Carcinogenic

Selection Reason: Above Screening Levels (ASL)  N = Noncarcinogenic

Deletion Reason: No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)
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Diffusivity Henry's Law Diffusivity Soil Organic Carbon Soil Water Solubility Apparent Volatilization
in Air Constant in Water Partition Coeff. Partition Coeff. in Water Diffusivity Factor

Chemical (Di) (H') (Dw) (Koc) (Kd = Koc x Foc) (S) (DA) (VF)
(cm2/s) (unitless) (cm2/s) (cm3/g) (g/cm3) (mg/L) (cm2/s) (m3/kg)

Volatile Organics
Acenaphthene 4.21E-02 6.36E-03 7.69E-06 7.08E+03 4.25E+01 4.24E+00 3.36E-07 2.83E+05
Anthracene 3.24E-02 2.67E-03 7.74E-06 2.95E+04 1.77E+02 4.34E-02 2.63E-08 1.01E+06
Dibenzofuran 6.19E-02 3.98E-03 5.48E+03 3.29E+01 5.65E+00 3.98E-07 2.60E+05
Fluorene 3.63E-02 2.61E-03 7.88E-06 1.38E+04 8.28E+01 1.98E+00 6.15E-08 6.63E+05
Naphthalene 5.90E-02 1.98E-02 7.50E-06 2.00E+03 1.20E+01 3.10E+01 5.15E-06 7.24E+04
Pyrene 2.72E-02 4.51E-04 7.24E-06 1.05E+05 6.30E+02 1.35E-01 1.11E-09 4.93E+06

Volatilization factor (VF) = Q/C * (3.14 * DA * T)1/2 * 10-4 m2/cm2

 (m3/kg)    2 * rb * DA

Apparent Diffusivity (DA) = [(Qa
10/3 * Di * H'  +  Qw

10/3 * Dw)/n2]
(cm2/s)    (rb * Kd  +  Qw  +  Qa * H')

Parameters Values

Q/C - Inverse of the mean concentration at the center 90.24

      of a 0.5-acre-square source for Philadelphia (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  
Chemical and physical properties from USEPA, 1996, Soil Screening Guidance: User's Guide,  EPA/540/R-96/018.

Table 2.2.A
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 39, NDW, Indian Head, Maryland
Calculation of Generic Chemical Specific VF Factors
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TABLE 2.3
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 39 Soils

CAS    Chemical  Minimum [1] Minimum  Maximum [1] Maximum Units Location Detection Range of Concentration Background      Screening [4] Potential Potential COPC Rationale for

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value [3] Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening [2]  Value Source [5] Deletion or
Selection [6]

83-32-9 Acenaphthene 0.059 J 0.22 J mg/kg IS39SS030001 3/40 0.35-0.44 0.22 N/A 469 N 10.5 SSL NO BSL

208-96-8 Acenaphthylene 0.046 J 0.046 J mg/kg IS39SS200001 1/40 0.35-0.44 0.046 N/A 2,346 N N/A NO BSL

120-12-7 Anthracene 0.048 J 0.26 J mg/kg IS39SS030001 6/40 0.35-0.44 0.26 N/A 2,346 N 46.6 SSL NO BSL

100-52-7 Benzaldehyde 0.048 J 0.048 J mg/kg IS39SS190001 1/40 0.35-0.44 0.048 N/A 782 N N/A NO BSL

56-55-3 Benzo(a)anthracene 0.071 J 1.2 J mg/kg IS39SS090001 8/40 0.35-0.44 1.2 N/A 0.875 C 1.46 SSL YES ASL

50-32-8 Benzo(a)pyrene 0.074 J 1.3 J mg/kg IS39SS090001 8/40 0.35-0.44 1.3 N/A 0.0875 C 0.374 SSL YES ASL

205-99-2 Benzo(b)fluoranthene 0.093 J 1.7 J mg/kg IS39SS090001 8/40 0.35-0.44 1.7 N/A 0.875 C 4.51 SSL YES ASL

191-24-2 Benzo(g,h,i)perylene 0.076 J 0.58 J mg/kg IS39SS090001 5/40 0.35-0.44 0.58 N/A 235 N N/A NO BSL

207-08-9 Benzo(k)fluoranthene 0.088 J 1.5 J mg/kg IS39SS090001 8/40 0.35-0.44 1.5 N/A 8.75 C 45.1 SSL NO BSL

117-81-7 bis(2-Ethylhexyl)phthalate 0.04 J 0.53 mg/kg IS39SS030001 37/40 0.35-0.44 0.53 N/A 45.6 C 2890 SSL NO BSL

85-68-7 Butylbenzylphthalate 0.048 J 0.72 J mg/kg IS39SS150001 3/40 0.35-0.44 0.72 N/A 1,564 N 1680 SSL NO BSL

86-74-8 Carbazole 0.052 J 0.23 J mg/kg IS39SS030001 4/40 0.35-0.44 0.23 N/A 31.9 C 0.467 SSL NO BSL

218-01-9 Chrysene 0.08 J 1.3 J mg/kg IS39SS090001 8/40 0.35-0.44 1.3 N/A 87.5 C 146 SSL NO BSL

53-70-3 Dibenzo(a,h)anthracene 0.043 J 0.061 J mg/kg IS39SS090001 2/40 0.35-0.44 0.061 N/A 0.0875 C 139 SSL NO BSL

132-64-9 Dibenzofuran 0.043 J 0.096 J mg/kg IS39SS030001 2/40 0.35-0.44 0.096 N/A 31.3 N 0.765 SSL NO BSL

84-66-2 Diethylphthalate 0.042 J 0.23 J mg/kg IS39SB190203 13/40 0.35-0.44 0.23 N/A 6,257 N 45.3 SSL NO BSL

84-74-2 Di-n-butylphthalate 0.045 J 0.25 J mg/kg IS39SS190001 16/40 0.35-0.44 0.25 N/A 782 N 496 SSL NO BSL

117-84-0 Di-n-octyl phthalate 0.088 J 0.088 J mg/kg IS39SS150001 1/40 0.35-0.44 0.088 N/A 156 N 2,430,000 SSL NO BSL

206-44-0 Fluoranthene 0.039 J 1.5 mg/kg IS39SS030001 13/40 0.35-0.44 1.5 N/A 313 N 625 SSL NO BSL

86-73-7 Fluorene 0.16 J 0.16 J mg/kg IS39SS030001 1/40 0.35-0.44 0.16 N/A 313 N 13.5 SSL NO BSL

193-39-5 Indeno(1,2,3-cd)pyrene 0.05 J 0.53 J mg/kg IS39SS090001 6/40 0.35-0.44 0.53 N/A 0.875 C 12.7 SSL NO BSL

91-20-3 Naphthalene 0.045 J 0.077 J mg/kg IS39SS030001 2/40 0.35-0.44 0.077 N/A 156 N 0.0154 SSL NO BSL

85-01-8 Phenanthrene 0.057 J 1.2 mg/kg IS39SS030001 9/40 0.35-0.44 1.2 N/A 235 N N/A NO BSL

108-95-2 Phenol 0.043 J 0.043 J mg/kg IS39SS030001 1/40 0.35-0.44 0.043 N/A 4,693 N N/A NO BSL

129-00-0 Pyrene 0.048 J 2.4 J mg/kg IS39SS090001 10/40 0.35-0.44 2.4 N/A 235 N 68.2 SSL NO BSL

35572-78-2 2-AMINO-4,6-DNT 0.485 J 0.485 J mg/kg IS39SB190203 1/40 0.54-0.648 0.485 N/A 0.469 N N/A YES ASL

9004-70-0 Nitrocellulose 2.7 25 mg/kg IS39SS160001 14/40 2.5-3.3 25 N/A N/A N/A NO NTX
14797-73-0 Perchlorate 0.006 0.006 mg/kg IS39SS040001 1/40 0.005-0.006 0.006 N/A N/A N/A NO NTX
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7429-90-5 Aluminum 695 19,300 mg/kg IS39SB040203 40/40 1.7-370 19300 N/A 7,821 N N/A YES ASL

7440-36-0 Antimony 0.78 1.40 mg/kg IS39SB200203 4/40 0.66-1.9 1.4 N/A 3.13 N 1.32 SSL NO BSL

7440-38-2 Arsenic 1.3 12.5 mg/kg IS39SS040001 33/40 0.53-5.5 12.5 N/A 0.426 C 0.0261 SSL YES ASL

7440-39-3 Barium 4 72.9 mg/kg IS39SS180001 40/40 0.02-0.99 72.9 N/A 548 N 211 SSL NO BSL

7440-41-7 Beryllium 0.04 0.950 mg/kg IS39SB140203 36/40 0.02-1.5 0.95 N/A 15.6 N 1154 NO BSL

7440-43-9 Cadmium 0.15 2.90 mg/kg IS39SS080001 10/40 0.02-1.1 2.9 N/A 3.91 N 2.74 SSL NO BSL

7440-70-2 Calcium 116 15,700 mg/kg IS39SS090001 40/40 0.11-19.2 15700 N/A N/A N/A NO NUT

7440-47-3 Chromium 1.7 75.6 mg/kg IS39SS140001 40/40 0.1-1.38 75.6 N/A 23.5 N 4.2 SSL YES ASL

7440-48-4 Cobalt 0.58 23.9 mg/kg IS39SB010203 40/40 0.11-1.26 23.9 N/A 156 N N/A NO BSL

7440-50-8 Copper 0.27 57.9 mg/kg IS39SS080001 38/40 0.17-0.51 57.9 N/A 313 N 1050 SSL NO BSL

7439-89-6 Iron 1560 37,100 mg/kg IS39SB180203 40/40 0.26-5.23 37100 N/A 4,693 N N/A YES ASL

7439-92-1 Lead 2 552 mg/kg IS39SS080001 40/40 0.31-4.53 552 N/A 400 N/A YES ASL

7439-95-4 Magnesium 104 10,600 mg/kg IS39SS140001 40/40 0.33-6.21 10600 N/A N/A N/A NO NUT

7439-96-5 Manganese 15.7 286 mg/kg IS39SS080001 40/40 0.04-1.21 286 N/A 156 N 95.2 SSL YES ASL

7439-97-6 Mercury 0.11 0.22 mg/kg IS39SB100203 19/40 0.1-0.13 0.22 N/A 2.35 N N/A NO BSL

7440-02-0 Nickel 1.5 107 mg/kg IS39SS160001 39/40 0.11-0.6 107 N/A 156 N N/A NO BSL

7440-09-7 Potassium 89.6 1140 mg/kg IS39SS140001 40/40 0.35-10.6 1140 N/A N/A N/A NO NUT

7782-49-2 Selenium 0.81 1.8 mg/kg IS39SS050001 9/40 0.68-1.22 1.8 N/A 39.1 N 1.9 SSL NO BSL

7440-22-4 Silver 0.39 7.9 mg/kg IS39SS080001 30/40 0.28-1.05 7.9 N/A 39.1 N 3.1 SSL NO BSL

7440-23-5 Sodium 70.6 314 mg/kg IS39SS140001 18/40 57-81.1 314 N/A N/A N/A NO NUT

7440-28-0 Thallium 1.3 2.1 mg/kg IS39SS170001 8/40 0.83-1.4 2.1 N/A 0.548 N 0.364 SSL YES ASL

7440-62-2 Vanadium 3.6 53.9 mg/kg IS39SB040203 40/40 0.17-9.2 53.9 N/A 54.8 N 511 SSL NO BSL
7440-66-6 Zinc 2.8 1450 mg/kg IS39SS180001 40/40 0.11-9.31 1450 N/A 2,346 N 1360 SSL NO BSL

[1] Minimum/Maximum detected concentration.  SQL = Sample Quantification Limit

[2] Maximum concentration is used for screening.  COPC = Chemical of Potential Concern

[3] Background values not available. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[4] Risk-Based Concentration Table, 9/25/2001, U.S. EPA Region III, Jennifer Hubbard.                        To Be Considered

Residential soil RBC (Cancer benchmark value = 1E-06, adjusted HQ=0.1). J = Estimated Value

RBC value for Chromium VI used for total chromium.  K = Biased High

RBC value for pyrene used as surrogate for phenanthrene and benzo(g,h,i)perylene. L = Biased Low

RBC value for anthracene used as surrogate for acenaphthylene. C = Carcinogenic

RBC value for mercuric chloride used for mercury. N = Noncarcinogenic

Lead screening toxicity value is 400 mg/kg, the EPA residential soil screening level for lead. N/A = Not Available

No screening values are available for nitrocellulose or perchlorate.  Perchlorate will be analyzed quantitatively using the oral RfD

      published by the National Center for Environmental Assessment.  Nitrocellulose will be qualitatively evaluated in the uncertainty analysis.

[5] SSL = EPA Region III Soil Screening Levels, based on a Dilution and  

      Attenuation Factor of 20.  Cancer benchmark value = 1E-06, adjusted HQ=0.1  

[6] 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 2.4
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Air
Exposure Point: Site 39 

CAS    Chemical  Minimum [1] Minimum  Maximum [1] Maximum Units Location Detection Range of Concentration Background      Screening [4] Potential Potential COPC Rationale for

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value [3] Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening [2]  Value Source Deletion or
Selection [5]

83-32-9 Acenaphthene 2.1E-07 J 7.8E-07 J mg/m3 IS39SS030001 3/40 NA 7.8E-07 N/A 2.2E-02 N NO BSL

208-96-8 Acenaphthylene 3.5E-11 J 3.5E-11 J mg/m3 IS39SS200001 1/40 NA 3.5E-11 N/A 1.1E-01 N NO BSL

120-12-7 Anthracene 4.7E-08 J 2.6E-07 J mg/m3 IS39SS030001 6/40 NA 2.6E-07 N/A 1.1E-01 N NO BSL

100-52-7 Benzaldehyde 3.6E-11 J 3.6E-11 J mg/m3 IS39SS190001 1/40 NA 3.6E-11 N/A 3.7E-02 N NO BSL

56-55-3 Benzo(a)anthracene 5.4E-11 J 9.1E-10 J mg/m3 IS39SS090001 8/40 NA 9.1E-10 N/A 8.6E-06 C NO BSL

50-32-8 Benzo(a)pyrene 5.6E-11 J 9.8E-10 J mg/m3 IS39SS090001 8/40 NA 9.8E-10 N/A 2.0E-06 C NO BSL

205-99-2 Benzo(b)fluoranthene 7.0E-11 J 1.3E-09 J mg/m3 IS39SS090001 8/40 NA 1.3E-09 N/A 8.6E-06 C NO BSL

191-24-2 Benzo(g,h,i)perylene 5.8E-11 J 4.4E-10 J mg/m3 IS39SS090001 5/40 NA 4.4E-10 N/A 1.1E-02 N NO BSL

207-08-9 Benzo(k)fluoranthene 6.7E-11 J 1.1E-09 J mg/m3 IS39SS090001 8/40 NA 1.1E-09 N/A 8.6E-05 C NO BSL

117-81-7 bis(2-Ethylhexyl)phthalate 3.0E-11 J 4.0E-10 mg/m3 IS39SS030001 37/40 NA 4.0E-10 N/A 4.5E-04 C NO BSL

85-68-7 Butylbenzylphthalate 3.6E-11 J 5.5E-10 J mg/m3 IS39SS150001 3/40 NA 5.5E-10 N/A 7.3E-02 N NO BSL

86-74-8 Carbazole 3.9E-11 J 1.7E-10 J mg/m3 IS39SS030001 4/40 NA 1.7E-10 N/A 3.1E-04 C NO BSL

218-01-9 Chrysene 6.1E-11 J 9.8E-10 J mg/m3 IS39SS090001 8/40 NA 9.8E-10 N/A 8.6E-04 C NO BSL

53-70-3 Dibenzo(a,h)anthracene 3.3E-11 J 4.6E-11 J mg/m3 IS39SS090001 2/40 NA 4.6E-11 N/A 8.6E-07 C NO BSL

132-64-9 Dibenzofuran 1.7E-07 J 3.7E-07 J mg/m3 IS39SS030001 2/40 NA 3.7E-07 N/A 1.5E-03 N NO BSL

84-66-2 Diethylphthalate 3.2E-11 J 1.7E-10 J mg/m3 IS39SB190203 13/40 NA 1.7E-10 N/A 2.9E-01 N NO BSL

84-74-2 Di-n-butylphthalate 3.4E-11 J 1.9E-10 J mg/m3 IS39SS190001 16/40 NA 1.9E-10 N/A 3.7E-02 N NO BSL

117-84-0 Di-n-octyl phthalate 6.7E-11 J 6.7E-11 J mg/m3 IS39SS150001 1/40 NA 6.7E-11 N/A 7.3E-03 N NO BSL

206-44-0 Fluoranthene 3.0E-11 J 1.1E-09 mg/m3 IS39SS030001 13/40 NA 1.1E-09 N/A 1.5E-02 N NO BSL

86-73-7 Fluorene 2.4E-07 J 2.4E-07 J mg/m3 IS39SS030001 1/40 NA 2.4E-07 N/A 1.5E-02 N NO BSL

193-39-5 Indeno(1,2,3-cd)pyrene 3.8E-11 J 4.0E-10 J mg/m3 IS39SS090001 6/40 NA 4.0E-10 N/A 8.6E-06 C NO BSL

91-20-3 Naphthalene 6.2E-07 J 1.1E-06 J mg/m3 IS39SS030001 2/40 NA 1.1E-06 N/A 3.3E-04 N NO BSL

85-01-8 Phenanthrene 4.3E-11 J 9.1E-10 mg/m3 IS39SS030001 9/40 NA 9.1E-10 N/A 1.1E-02 N NO BSL

108-95-2 Phenol 3.3E-11 J 3.3E-11 J mg/m3 IS39SS030001 1/40 NA 3.3E-11 N/A 2.2E-01 N NO BSL

129-00-0 Pyrene 9.8E-09 J 4.9E-07 J mg/m3 IS39SS090001 10/40 NA 4.9E-07 N/A 1.1E-02 N NO BSL

35572-78-2 2-AMINO-4,6-DNT 3.7E-10 J 3.7E-10 J mg/m3 IS39SB190203 1/40 NA 3.7E-10 N/A 2.2E-05 N NO BSL

9004-70-0 Nitrocellulose 2.0E-09 1.9E-08 mg/m3 IS39SS160001 14/40 NA 1.9E-08 N/A N/A NO NTX
14797-73-0 Perchlorate 4.5E-12 4.5E-12 mg/m3 IS39SS040001 1/40 NA 4.5E-12 N/A N/A NO NTX
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7429-90-5 Aluminum 5.3E-07 1.5E-05 mg/m3 IS39SB040203 40/40 NA 1.5E-05 N/A 3.7E-04 N NO BSL

7440-36-0 Antimony 5.9E-10 1.1E-09 mg/m3 IS39SB200203 4/40 NA 1.1E-09 N/A 1.5E-04 N NO BSL

7440-38-2 Arsenic 9.8E-10 9.5E-09 mg/m3 IS39SS040001 33/40 NA 9.5E-09 N/A 4.1E-07 C NO BSL

7440-39-3 Barium 3.0E-09 5.5E-08 mg/m3 IS39SS180001 40/40 NA 5.5E-08 N/A 5.1E-05 N NO BSL

7440-41-7 Beryllium 3.0E-11 7.2E-10 mg/m3 IS39SB140203 36/40 NA 7.2E-10 N/A 7.5E-07 N NO BSL

7440-43-9 Cadmium 1.1E-10 2.2E-09 mg/m3 IS39SS080001 10/40 NA 2.2E-09 N/A 9.9E-07 N NO BSL

7440-70-2 Calcium 8.8E-08 1.2E-05 mg/m3 IS39SS090001 40/40 NA 1.2E-05 N/A N/A NO NUT

7440-47-3 Chromium 1.3E-09 5.7E-08 mg/m3 IS39SS140001 40/40 NA 5.7E-08 N/A 1.5E-07 C NO BSL

7440-48-4 Cobalt 4.4E-10 1.8E-08 mg/m3 IS39SB010203 40/40 NA 1.8E-08 N/A 1.8E-06 N NO BSL

7440-50-8 Copper 2.0E-10 4.4E-08 mg/m3 IS39SS080001 38/40 NA 4.4E-08 N/A 1.5E-02 N NO BSL

7439-89-6 Iron 1.2E-06 2.8E-05 mg/m3 IS39SB180203 40/40 NA 2.8E-05 N/A 2.2E-01 N NO BSL

7439-92-1 Lead 1.5E-09 4.2E-07 mg/m3 IS39SS080001 40/40 NA 4.2E-07 N/A N/A NO NTX

7439-95-4 Magnesium 7.9E-08 8.0E-06 mg/m3 IS39SS140001 40/40 NA 8.0E-06 N/A N/A NO NUT

7439-96-5 Manganese 1.2E-08 2.2E-07 mg/m3 IS39SS080001 40/40 NA 2.2E-07 N/A 5.2E-06 N NO BSL

7439-97-6 Mercury 8.3E-11 1.7E-10 mg/m3 IS39SB100203 19/40 NA 1.7E-10 N/A 3.1E-05 N NO BSL

7440-02-0 Nickel 1.1E-09 8.1E-08 mg/m3 IS39SS160001 39/40 NA 8.1E-08 N/A 7.3E-03 N NO BSL

7440-09-7 Potassium 6.8E-08 8.6E-07 mg/m3 IS39SS140001 40/40 NA 8.6E-07 N/A N/A NO NUT

7782-49-2 Selenium 6.1E-10 1.4E-09 mg/m3 IS39SS050001 9/40 NA 1.4E-09 N/A 1.8E-03 N NO BSL

7440-22-4 Silver 3.0E-10 6.0E-09 mg/m3 IS39SS080001 30/40 NA 6.0E-09 N/A 1.8E-03 N NO BSL

7440-23-5 Sodium 5.3E-08 2.4E-07 mg/m3 IS39SS140001 18/40 NA 2.4E-07 N/A N/A NO NUT

7440-28-0 Thallium 9.8E-10 1.6E-09 mg/m3 IS39SS170001 8/40 NA 1.6E-09 N/A 2.6E-05 N NO BSL

7440-62-2 Vanadium 2.7E-09 4.1E-08 mg/m3 IS39SB040203 40/40 NA 4.1E-08 N/A 2.6E-03 N NO BSL
7440-66-6 Zinc 2.1E-09 1.1E-06 mg/m3 IS39SS180001 40/40 NA 1.1E-06 N/A 1.1E-01 N NO BSL

[1] Minimum/maximum detected soil concentration multiplied by 1/PEF + 1/VF.  PEF = 1.32E+9 m3/kg, VF = chemical specific for VOCs only. SQL = Sample Quantification Limit

PEF from EPA's Soil Screening Guidance and VF calculated on Table 2.4.A.  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] Risk-Based Concentration Table, 9/25/2001, U.S. EPA Region III, Jennifer Hubbard. J = Estimated Value

Ambient air RBC (Cancer benchmark value = 1E-06, adjusted HQ=0.1).  K = Biased High

RBC value for chromium VI used for total chromium. L = Biased Low

RBC value for pyrene used as surrogate for phenanthrene and benzo(g,h,i)perylene. C = Carcinogenic

RBC value for anthracene used as surrogate for acenaphthylene. N = Noncarcinogenic

No screening values are available for nitrocellulose, perchlorate or lead.  These compounds will be evaluated qualitatively in the uncertainty analysis.

[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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Diffusivity Henry's Law Diffusivity Soil Organic Carbon Soil Water Solubility Apparent Volatilization
in Air Constant in Water Partition Coeff. Partition Coeff. in Water Diffusivity Factor

Chemical (Di) (H') (Dw) (Koc) (Kd = Koc x Foc) (S) (DA) (VF)
(cm2/s) (unitless) (cm2/s) (cm3/g) (g/cm3) (mg/L) (cm2/s) (m3/kg)

Volatile Organics
Acenaphthene 4.21E-02 6.36E-03 7.69E-06 7.08E+03 4.25E+01 4.24E+00 3.36E-07 2.83E+05
Anthracene 3.24E-02 2.67E-03 7.74E-06 2.95E+04 1.77E+02 4.34E-02 2.63E-08 1.01E+06
Dibenzofuran 6.19E-02 3.98E-03 5.48E+03 3.29E+01 5.65E+00 3.98E-07 2.60E+05
Fluorene 3.63E-02 2.61E-03 7.88E-06 1.38E+04 8.28E+01 1.98E+00 6.15E-08 6.63E+05
Naphthalene 5.90E-02 1.98E-02 7.50E-06 2.00E+03 1.20E+01 3.10E+01 5.15E-06 7.24E+04
Pyrene 2.72E-02 4.51E-04 7.24E-06 1.05E+05 6.30E+02 1.35E-01 1.11E-09 4.93E+06

Volatilization factor (VF) = Q/C * (3.14 * DA * T)1/2 * 10-4 m2/cm2

 (m3/kg)    2 * rb * DA

Apparent Diffusivity (DA) = [(Qa
10/3 * Di * H'  +  Qw

10/3 * Dw)/n2]
(cm2/s)    (rb * Kd  +  Qw  +  Qa * H')

Parameters Values

Q/C - Inverse of the mean concentration at the center 90.24

      of a 0.5-acre-square source for Philadelphia (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  
Chemical and physical properties from USEPA, 1996, Soil Screening Guidance: User's Guide,  EPA/540/R-96/018.

Table 2.4.A
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 39, NDW, Indian Head, Maryland
Calculation of Generic Chemical Specific VF Factors
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 Scenario Timeframe: Current
 Medium: Surface Soil
 Exposure Medium: Surface Soil
 Exposure Point: Site 39 Surface Soil

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC
of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium
Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

Benzo(a)anthracene MG/KG 0.296 0.410 1.20 J MG/KG 0.391 95% UCL-T [3] 0.226 Mean-T [3]
Benzo(a)pyrene MG/KG 0.295 0.414 1.30 J MG/KG 0.397 95% UCL-T [3] 0.22 Mean-T [3]
Benzo(b)fluoranthene MG/KG 0.341 0.492 1.70 J MG/KG 0.450 95% UCL-T [3] 0.248 Mean-T [3]
Perchlorate MG/KG 0.0027 0.003 0.01 MG/KG 0.00291 95% UCL-T [3] 0.00264 Mean-T [3]
Aluminum MG/KG 6,010 7,530 14,400 MG/KG 7,530 95% UCL-N [2] 6,010 Mean-N [2]
Arsenic MG/KG 5.61 7.19 12.5 MG/KG 7.19 95% UCL-N [2] 5.61 Mean-N [2]
Chromium MG/KG 18.5 25.4 75.6 MG/KG 32.4 95% UCL-T [1] 12.8 Mean-T [1]
Iron MG/KG 14,500 17,500 27,800 MG/KG 17,500 95% UCL-N [2] 14,500 Mean-N [2]
Lead MG/KG 73 120 552 MG/KG 158 95% UCL-T [1] 35.7 Mean-T [1]
Manganese MG/KG 117 142 286 MG/KG 153 95% UCL-T [1] 101 Mean-T [1]
Thallium MG/KG 0.937 1.16 2.10 MG/KG 1.20 95% UCL-T [3] 0.802 Mean-T [3]

Full statistics for data included in Appendix.
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation.
W - Test:  Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS:  Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992.
Options:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1)  Shapiro-Wilk W Test indicates data are log-normally distributed.
(2)  Shapiro-Wilk W Test indicates data are normally distributed.
(3)  Shapiro-Wilk W Test inconclusive.  Use of 95% UCL (normal or transformed) that best fits the data
      according to the results of the Shapiro-Wilk W Test.

Table 3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Site 39, NDW, Indian Head, Maryland

Reasonable Maximum Exposure Central Tendency
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 Scenario Timeframe: Future
 Medium: Soil*
 Exposure Medium: Soil
 Exposure Point: Site 39

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC
of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium
Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

Benzo(a)anthracene MG/KG 0.246 0.302 1.20 J MG/KG 0.270 95% UCL-T [3] 0.210 Mean-T [3]
Benzo(a)pyrene MG/KG 0.245 0.304 1.30 J MG/KG 0.271 95% UCL-T [3] 0.207 Mean-T [3]
Benzo(b)fluoranthene MG/KG 0.268 0.344 1.70 J MG/KG 0.291 95% UCL-T [3] 0.220 Mean-T [3]
2-AMINO-4,6-DNT MG/KG 0.260 0.288 0.485 J MG/KG 0.288 95% UCL-N [3] 0.260 Mean-N [3]
Perchlorate MG/KG 0.00263 0.00278 0.006 MG/KG 0.00272 95% UCL-T [3] 0.00259 Mean-T [3]
Aluminum MG/KG 6,130 7,260 19,300 MG/KG 8,410 95% UCL-T [1] 4,690 Mean-T [1]
Arsenic MG/KG 4.81 5.75 12.5 MG/KG 5.75 95% UCL-N [3] 4.81 Mean-N [3]
Chromium MG/KG 14.5 18.1 75.6 MG/KG 18.8 95% UCL-T [1] 10.6 Mean-T [1]
Iron MG/KG 14,700 17,200 37,100 MG/KG 17,200 95% UCL-N [2] 14,700 Mean-N [2]
Lead MG/KG 42.1 66.3 552 MG/KG 62.9 95% UCL-T [1] 17.2 Mean-T [1]
Manganese MG/KG 95.1 111 286 MG/KG 121 95% UCL-T [1] 77.9 Mean-T [1]
Thallium MG/KG 0.815 0.946 2.10 MG/KG 0.918 95% UCL-T [3] 0.719 Mean-T [3]

* Surface soil & subsurface soil combined.
Full statistics for data included in Appendix.
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation.
W - Test:  Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS:  Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992.
Options:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1)  Shapiro-Wilk W Test indicates data are log-normally distributed.
(2)  Shapiro-Wilk W Test indicates data are normally distributed.
(3)  Shapiro-Wilk W Test inconclusive.  Use of 95% UCL (normal or transformed) that best fits the data
      according to the results of the Shapiro-Wilks W Test.

Table 3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Site 39, NDW, Indian Head, Maryland

Reasonable Maximum Exposure Central Tendency
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TABLE 4.1

VALUES USED FOR DAILY INTAKE CALCULATIONS

Sites 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Current and Future

Medium:  Surface Soil

Exposure Medium:  Surface Soil

Exposure Point:  Surface Soil at Site 6

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.1 (current) 

and Table 3.2 (future)
see Table 3.1 (current) 
and Table 3.2 (future) Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S Ingestion Rate of Soil mg/day 100 EPA, 1991 50 EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT

 EF Exposure Frequency days/year 52 (1) 26 (1)

ED Exposure Duration years 9 (2) 9 (2)

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 51 EPA, 1997, (3) 51 EPA, 1997, (3)

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 3,285 EPA, 1989 3,285 EPA, 1989
Dermal 

Absorption
CS Chemical Concentration in Soil mg/kg see Table 3.1 (current) 

and Table 3.2 (future)
see Table 3.1 (current) 
and Table 3.2 (future) CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 4,600 EPA, 1997, (4) 3,700 EPA, 1997, (4) CS x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.11 EPA, 1997, (5) 0.11 EPA, 1997, (5)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 52 (1) 26 (1)

ED Exposure Duration years 9 (2) 9 (2)

BW Body Weight kg 51 EPA, 1997, (3) 51 EPA, 1997, (3)

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 3,285 EPA, 1989 3,285 EPA, 1989

(1)  Professional Judgment assuming 1 day per week for 52 weeks per year for the RME and 1/2 the RME value for the CT.

(2)  Professional Judgment 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 is 25% of total surface area for 12-15 year old male.  95th percentile for total surface area is 1.85 m2, 50th percentile for total surface area is 1.49 m2.

(5)  Soil to skin adherence factor is based on maximum adherence factor for soccer players.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.

Page 1 of 1 5/4/2004



TABLE 4.2

VALUES USED FOR DAILY INTAKE CALCULATIONS

Sites 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Current and Future

Medium:  Surface Soil

Exposure Medium:  Surface Soil

Exposure Point:  Surface Soil at Applicable Site(s)

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.1 (current) 

and Table 3.2 (future)
see Table 3.1 (current) 
and Table 3.2 (future) Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S Ingestion Rate of Soil mg/day 100 EPA, 1991 50 EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT

 EF Exposure Frequency days/year 52 (1) 26 (1)

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989
Dermal 

Absorption
CS Chemical Concentration in Soil mg/kg see Table 3.1 (current) 

and Table 3.2 (future)
see Table 3.1 (current) 
and Table 3.2 (future) CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 6,600 EPA, 1997, (2) 5,700 EPA, 1997, (2) CS x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.11 EPA, 1997, (3) 0.11 EPA, 1997, (3)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 52 (1) 26 (1)

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989

(1)  Professional Judgment assuming 1 day per week for 52 weeks per year for the RME and 1/2 the RME value for the CT.

(2)  Surface area is based on trespasser wearing shorts, short sleeve shirt, and shoes.  RME value is 95th percentile and CT value is 50th percentile.

(3)  Soil to skin adherence factor is based on maximum adherence factor for soccer players.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 4.3

VALUES USED FOR DAILY INTAKE CALCULATIONS

Sites 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Current and Future

Medium:  Surface Soil

Exposure Medium:  Surface Soil

Exposure Point:  Surface Soil at Applicable Site(s)

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.1 (current) 

and Table 3.2 (future)
see Table 3.1 (current) 
and Table 3.2 (future)

- - Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S Ingestion Rate of Soil mg/day 100 EPA, 1991 50 EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT

 EF Exposure Frequency days/year 250 EPA, 1991 219 EPA, 1993

ED Exposure Duration years 25 EPA, 1991 5 EPA, 1993

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 9,125 EPA, 1989 1,825 EPA, 1989
Dermal 

Absorption
CS Chemical Concentration in Soil mg/kg see Table 3.1 (current) 

and Table 3.2 (future)
see Table 3.1 (current) 
and Table 3.2 (future)

- - CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 5,300 EPA, 1992, (1) 2,000 EPA, 1992, (1) CS x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.32 EPA, 1997, (2) 0.32 EPA, 1997, (2)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 250 EPA, 1991 219 EPA, 1993

ED Exposure Duration years 25 EPA, 1991 6.6 EPA, 1997

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 9,125 EPA, 1989 2,409 EPA, 1989

(1)  RME SA includes head, hands, forearms, and lower legs. CT surface area includes head and hands.

(2)  SSAF based on maximum adherence factor for utility workers.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 4.4

VALUES USED FOR DAILY INTAKE CALCULATIONS

Sites 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil

Exposure Point: Soil at Applicable Site(s)

Receptor Population:  Resident

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 - - Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S Ingestion Rate of Soil mg/day 100 EPA, 1991 50 EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT

 EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989
Dermal 

Absorption
CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 - - CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 6,600 EPA, 1997, (1) 5,700 EPA, 1997, (1) CS x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.2 EPA, 1997, (2) 0.2 EPA, 1997, (2)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989

*  Surface and subsurface soil
(1)  Surface area based on resident wearing shorts, short sleeve shirt, and shoes.  RME value is 95th percentile and CT value is 50th percentile.
(2)  Soil to skin adherence factor is based on maximum adherence factor for gardeners.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 4.5

VALUES USED FOR DAILY INTAKE CALCULATIONS

Sites 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil

Exposure Point: Soil at Applicable Site(s)

Receptor Population:  Resident

Receptor Age:  Child

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S Ingestion Rate of Soil mg/day 200 EPA, 1991 100 EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT

 EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 2,190 EPA, 1989 2,190 EPA, 1989
Dermal 

Absorption
CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 3,400 EPA, 1997, (1) 2,900 EPA, 1997, (1) CS x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.11 EPA, 1997, (2) 0.11 EPA, 1997, (2)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 2,190 EPA, 1989 2,190 EPA, 1989

*  Surface and subsurface soil
(1)  Surface area based on resident wearing shorts and short sleeve shirt.  RME value is 95th percentile and CT value is 50th percentile.
(2)  Soil to skin adherence factor is based on maximum adherence factor for soccer players.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 4.6

VALUES USED FOR DAILY INTAKE CALCULATIONS

Sites 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil

Exposure Point: Soil at Applicable Site(s)

Receptor Population:  Resident

Receptor Age:  Child/Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S-A Ingestion Rate of Soil, Adult mg/day 100 EPA, 1991 50 EPA, 1993 CS x IR-S-Adj x EF x CF3 x 1/AT

IR-S-C Ingestion Rate of Soil, Child mg/day 200 EPA, 1991 100 EPA, 1993

IR-S-Adj Ingestion Rate of Soil, Age-adjusted mg-year/kg-day 114.29 calculated 46.43 calculated IR-S-Adj (mg-year/kg-day) = 

 EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993 (ED-C x IR-S-C / BW-C)  +  (ED-A x IR-S-A / BW-A)

ED-A Exposure Duration, Adult years 24 EPA, 1991 9 EPA, 1993

ED-C Exposure Duration, Child years 6 EPA, 1991 6 EPA, 1991

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW-A Body Weight , Adult kg 70 EPA, 1991 70 EPA, 1991

BW-C Body Weight, Child kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989
Dermal 

Absorption
CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 CDI (mg/kg-day) =

SA-A Skin Surface Area Available for Contact, Adult cm2 6,600 EPA, 1997a 5,700 EPA, 1997a CS x DA-Adj x DABS x CF3  x EF x 1/AT

SA-C Skin Surface Area Available for Contact, Child cm2 3,400 EPA, 1997b 2,900 EPA, 1997b

SSAF-A Soil to Skin Adherence Factor mg/cm2-day 0.2 EPA, 1997a 0.2 EPA, 1992 DA-Adj (mg-year/kg-day) = 

SSAF-C Soil to Skin Adherence Factor mg/cm2-day 0.11 EPA, 1997a 0.11 EPA, 1997a [(ED-C x SA-C x SSAF-C / BW-C)  +  

DA-Adj Dermal Absorption, Age-adjusted mg-year/kg-day 3,177 calculated 368.3 calculated (ED-A x SA-A x SSAF-A / BW-A)]

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993

ED-A Exposure Duration, Adult years 24 EPA, 1991 9 EPA, 1993

ED-C Exposure Duration, Child years 6 EPA, 1991 6 EPA, 1991

BW-A Body Weight , Adult kg 70 EPA, 1991 70 EPA, 1991

BW-C Body Weight, Child kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

* Surface and subsurface soil
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TABLE 4.6

VALUES USED FOR DAILY INTAKE CALCULATIONS

Sites 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil

Exposure Point: Soil at Applicable Site(s)

Receptor Population:  Resident

Receptor Age:  Child/Adult

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  EPA, 1995:  Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.

  EPA, 1997a:  Exposure Factors Handbook. EPA/600/P-95/002Fa.

  EPA, 1997b: Risk Assessment Guidance for Superfund. Vol.1: Supplemental guidance, Dermal Risk Assessment Guidance. Interim Guidance. NCEA-W-0364.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 4.7

VALUES USED FOR DAILY INTAKE CALCULATIONS

Sites 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil

Exposure Point: Soil at Applicable Site(s)

Receptor Population:  Construction Worker

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 - - Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S Ingestion Rate of Soil mg/day 480 EPA, 1991 480 EPA, 1991 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT

 EF Exposure Frequency days/year 250 EPA, 1991 219 EPA, 1993

ED Exposure Duration years 1 EPA, 1991 1 EPA, 1991

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989
Dermal 

Absorption
CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 - - CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 5,300 EPA, 1992, (1) 2,000 EPA, 1992, (1) CS x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.24 EPA, 1997, (2) 0.24 EPA, 1997, (2)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 250 EPA, 1991 219 EPA, 1993

ED Exposure Duration years 1 EPA, 1991 1 EPA, 1991

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989

*  Surface and subsurface soil
(1)  RME SA includes head, hands, forearms, and lower legs. CT surface area includes head and hands.
(2)  Soil to skin adherence factor is based on maximum adherence factor for construction workers.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 5.1
NON-CANCER TOXICITY DATA -- ORAL/DERMAL

Site 39, NDW, 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 (4) Target Organ  (5)

Concern Factor (1) RfD (2) Organ (3) Factors

2-AMINO-4,6-DNT Chronic 6.0E-05 mg/kg-day 0.8 4.8E-05 NCEA 30-Aug-00

Subchronic N/A

Aluminum Chronic 1.0E+00 mg/kg-day 0.27 2.7E-01 mg/kg-day CNS 100 NCEA 26-Aug-96

Subchronic N/A

Arsenic Chronic 3.0E-04 mg/kg-day 0.95 2.9E-04 mg/kg-day Skin/Vascular 3/1 IRIS 19-Oct-01

Subchronic 3.0E-04 mg/kg-day 0.95 2.9E-04 mg/kg-day Skin/Vascular 3/1 HEAST Jul-98

Benzo(a)anthracene Chronic/Subchronic N/A

Benzo(a)pyrene Chronic/Subchronic N/A

Benzo(b)fluoranthene Chronic/Subchronic N/A

Chromium (hexavalent) Chronic 3.0E-03 mg/kg-day 0.01 3.0E-05 mg/kg-day NOAEL 300/3 IRIS 19-Oct-01

Subchronic 2.0E-02 mg/kg-day 0.01 2.0E-04 mg/kg-day NOAEL 100 HEAST 8-Jul-98

Iron Chronic* 6.0E-01 mg/kg-day 0.2 1.2E-01 mg/kg-day Gastrointestinal 1 NCEA 23-Jul-96

Subchronic N/A

Lead Chronic/Subchronic N/A

Manganese (nonfood) Chronic 2.0E-02 mg/kg-day 0.35 7.0E-03 mg/kg-day CNS 1 IRIS 19-Oct-01

Subchronic N/A

Manganese (food) Chronic 1.4E-01 mg/kg-day 0.05 7.0E-03 mg/kg-day CNS 1 IRIS 19-Oct-01

Subchronic N/A

Perchlorate Chronic 9.0E-04 mg/kg-day Thyroid 100 NCEA 31-Dec-98

Subchronic N/A

Thallium Chronic 7.0E-05 mg/kg-day 1 7.0E-05 mg/kg-day Skin/Vascular 3 RBC 25-Sep-01

Subchronic 7.0E-05 mg/kg-day 1 7.0E-05 mg/kg-day Skin 3 HEAST Jul-97

* In accordance with direction from Dr. Alvarado of USEPA Region III, for children only, the oral RfD for iron was multiplied by a factor of 3.

N/A = Not Available.

(1)  Refer to RAGS, Part A. Source is EPA Region III Oral Absorption Values for Oral-to-Dermal Extrapolation , April 8, 1999.

      For constituents not available in the Region III document the following general values were used:  VOCs - 80%, Pesticides/PCBs - 50%, dioxins/furans - 50%, and metals - 20%.

(2)  Adjusted dermal RfD = (Oral RfD Value)(Oral to Dermal Adjustment Factor)

(3)  CNS = Central Nervous System

      NOAEL = No Observable Adverse Effect Level

(4) RBC = Risk Based Concentration Table

      IRIS = Integrated Risk Information System

      HEAST= Health Effects Assessment Summary Tables

      NCEA = National Center for Environmental Assessment

(5) For IRIS values, provide the date IRIS was searched.

       For HEAST values, provide the date of HEAST.

       For NCEA values, provide the date of the article provided by NCEA.

       For RBC values, provide the date of most recent RBC table..
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TABLE 5.2

NON-CANCER TOXICITY DATA -- INHALATION

Site 39, NDW, Indian Head, Maryland

Chemical Chronic/ Value Units Adjusted Units Primary Combined Sources of Dates (4)

of  Potential Subchronic Inhalation Inhalation Target Uncertainty/Modifying RfC/RfD:

Concern RfC RfD (1) Organ (2) Factors Target Organ
(3)

2-AMINO-4,6-DNT Chronic/Subchronic N/A

Aluminum Chronic 3.50E-03 mg/m3 1.00E-03 mg/kg-day CNS 300 NCEA 26-Aug-96

Subchronic N/A

Arsenic Chronic/Subchronic N/A

Benzo(a)anthracene Chronic/Subchronic N/A

Benzo(a)pyrene Chronic/Subchronic N/A

Benzo(b)fluoranthene Chronic/Subchronic N/A

Chromium (hexavalent) Chronic 1.05E-04 mg/m3 3.00E-05 mg/kg-day Respiratory System 300 IRIS 19-Oct-01

Subchronic 1.05E-03 mg/m3 3.00E-04 mg/kg-day Respiratory System 100 NCEA 18-Nov-97

Iron Chronic/Subchronic N/A

Lead Chronic/Subchronic N/A

Manganese Chronic 5.01E-05 mg/m3 1.43E-05 mg/kg-day CNS 1000 IRIS 19-Oct-01

Subchronic N/A

Perchlorate Chronic/Subchronic N/A 31-Dec-98

Thallium Chronic/Subchronic N/A

N/A = Not Available.

(1)  Conversion factor from mg/m3 to mg/kg-day = 20/70

(2)  CNS = Central Nervous System

(3)  HEAST = Health Effects Assessment Summary Tables

       IRIS = Integrated Risk Information System

      NCEA = National Center for Environmental Assessment

      RBC = Risk Based Concentration Tables

(4)  For IRIS values, provide the date IRIS was searched.

       For HEAST values, provide the date of HEAST.

       For RBC values, provide the date of most recent RBC table.

       For NCEA values, provide the date of the article provided by NCEA.
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TABLE 6.1

 

Chemical Oral Cancer Oral to Dermal Adjusted Dermal Units EPA Source (3) Date (4)

of Potential Slope Factor Adjustment Cancer Slope Carcinogen

Concern  Factor Factor (1) Group (2)

   

2-AMINO-4,6-DNT N/A NCEA 30-Aug-00

Aluminum N/A NCEA 26-Aug-96

Arsenic 1.5E+00 95% 1.6E+00 (mg/kg-day)
-1

A IRIS 19-Oct-01

Benzo(a)anthracene 7.3E-01 NU (mg/kg-day)
-1

B2 NCEA 1-Jul-93

Benzo(a)pyrene 7.3E+00 NU (mg/kg-day)
-1

B2 IRIS 19-Oct-01

Benzo(b)fluoranthene 7.3E-01 NU (mg/kg-day)
-1

B2 NCEA 1-Jul-93

Chromium (hexavalent) N/A D IRIS 19-Oct-01

Iron N/A NCEA 23-Jul-96

Lead N/A

Manganese (nonfood) N/A D IRIS 19-Oct-01

Perchlorate N/A NCEA 31-Dec-98

Thallium N/A RBC 25-Sep-01

NU-Did not use the oral slope factor for dermal evaluation because the chemicals may act directly at the point of contact per Memorandum from Jennifer Hubbard, 12/19/96.

N/A = Not Available or Not Applicable

(1)  Refer to RAGS, Part A. Source is EPA Region III Oral Absorption Values for Oral-to-Dermal Extrapolation , April 8, 1999.

       Dermal carcinogenicity should not be assessed for the carcinogenic PAHs,  as these chemicals may act directly at the point of contact.

       For constituents not available in the Region III document the following general values were used:  VOCs - 80%, Pesticides/PCBs - 50%, dioxins/furans - 50%, and metals - 20%.

(2)  EPA Carcinogenic Group

       A - Human carcinogen

       B2 - Probable human carcinogen - indicates sufficient evidence in animals and inadequate to no evidence in humans

       D - Not classifiable as a human carcinogen

(3)  Source of cancer toxicity information

       IRIS = Integrated Risk Information System

       NCEA = National Center for Environmental Assessment

       RBC = Risk Based Concentration Tables

(4)  For IRIS values, provide the date IRIS was searched.

       For RBC values, provide the date of the most recent RBC table.

       For NCEA values, provide article date published by NCEA.

Site 39, NDW, Indian Head, Maryland

CANCER TOXICITY DATA -- ORAL/DERMAL
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TABLE 6.2

CANCER TOXICITY DATA -- INHALATION

Site 39, NDW, Indian Head, Maryland

Chemical Unit Risk Units Adjustment (1) Inhalation Cancer Units Weight of Evidence/ Source (3) Date (4)

of Potential  Slope Factor Cancer Guidance  

Concern Description (2)

 

2-AMINO-4,6-DNT N/A NCEA 30-Aug-00

Aluminum N/A NCEA 26-Aug-96

Arsenic 4.0E-03 (ug/m3) -1 3500 1.5E+01 (mg/kg-day) -1 A IRIS 19-Oct-01

Benzo(a)anthracene N/A B2 IRIS 19-Oct-01

Benzo(a)pyrene 8.9E-04 (ug/m3) -1 3500 3.1E+00 (mg/kg-day) -1 B2 NCEA 18-Nov-94

Benzo(b)fluoranthene N/A B2 IRIS 19-Oct-01
Chromium (hexavalent) 1.2E-02 (ug/m3) -1 3500 4.2E+01 (mg/kg-day) -1 A IRIS 19-Oct-01

Iron N/A NCEA 23-Jul-96

Lead N/A

Manganese N/A D IRIS 19-Oct-01

Perchlorate N/A NCEA 31-Dec-98

Thallium N/A RBC 25-Sep-01

N/A = Not Available or Not Applicable

(1)  Adjustment Factor applied to Unit Risk to calculate Inhalation Slope Factor = 70 kg x 1/(20 m3/day) x 1000 ug/mg

(2)  EPA Carcinogenic Group

       A - Human carcinogen

       B2 - Probable human carcinogen - indicates sufficient evidence in animals and inadequate to no evidence in humans

       D - Not classifiable as a human carcinogen

(3)  Source of cancer toxicity information

       IRIS = Integrated Risk Information System

       NCEA = National Center for Environmental Assessment

       RBC = Risk Based Concentration Tables

(4)  For IRIS values, provide the date IRIS was searched.  

       For NCEA values, provide the date of the article provided by NCEA.  

       For RBC values, provide the date of the most recent RBC table.  
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TABLE 7.1.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Current  
Medium:  Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Site 39 Surface Soil   
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Benzo(a)anthracene 3.91E-01 mg/kg 3.91E-01 mg/kg M 1.1E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 3.97E-01 mg/kg 3.97E-01 mg/kg M 1.1E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 4.50E-01 mg/kg 4.50E-01 mg/kg M 1.3E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Perchlorate 2.91E-03 mg/kg 2.91E-03 mg/kg M 8.1E-10 mg/kg-day 9.0E-04 mg/kg-day N/A N/A 9.0E-07
Aluminum 7.53E+03 mg/kg 7.53E+03 mg/kg M 2.1E-03 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 2.1E-03
Arsenic 7.19E+00 mg/kg 7.19E+00 mg/kg M 2.0E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 6.7E-03
Chromium 3.24E+01 mg/kg 3.24E+01 mg/kg M 9.1E-06 mg/kg-day 3.0E-03 mg/kg-day N/A N/A 3.0E-03
Iron 1.75E+04 mg/kg 1.75E+04 mg/kg M 4.9E-03 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 1.6E-02
Lead 1.58E+02 mg/kg 1.58E+02 mg/kg M 4.4E-05 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 1.53E+02 mg/kg 1.53E+02 mg/kg M 4.3E-05 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 2.1E-03
Thallium 1.20E+00 mg/kg 1.20E+00 mg/kg M 3.4E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 4.8E-03

(Total) 3.5E-02

Dermal Benzo(a)anthracene 3.91E-01 mg/kg 3.91E-01 mg/kg M 5.5E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 3.97E-01 mg/kg 3.97E-01 mg/kg M 5.6E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 4.50E-01 mg/kg 4.50E-01 mg/kg M 6.4E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
Perchlorate 2.91E-03 mg/kg 2.91E-03 mg/kg M 4.1E-11 mg/kg-day 1.8E-04 mg/kg-day N/A N/A 2.3E-07
Aluminum 7.53E+03 mg/kg 7.53E+03 mg/kg M 1.1E-04 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 3.9E-04
Arsenic 7.19E+00 mg/kg 7.19E+00 mg/kg M 3.3E-07 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 1.1E-03
Chromium 3.24E+01 mg/kg 3.24E+01 mg/kg M 4.6E-07 mg/kg-day 3.0E-05 mg/kg-day N/A N/A 1.5E-02
Iron 1.75E+04 mg/kg 1.75E+04 mg/kg M 2.5E-04 mg/kg-day 6.0E-02 mg/kg-day N/A N/A 4.1E-03
Lead 1.58E+02 mg/kg 1.58E+02 mg/kg M 2.2E-06 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 1.53E+02 mg/kg 1.53E+02 mg/kg M 2.2E-06 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 3.1E-04
Thallium 1.20E+00 mg/kg 1.20E+00 mg/kg M 1.7E-08 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 2.4E-04

(Total) 2.1E-02

Total Hazard Index Across All Exposure Routes/Pathways   5.6E-02

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 10% for semi-volatile organics, 3.2% for arsenic, and 1% for all other inorganics.
(3)    Chronic.
N/A = not available or not applicable
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TABLE 7.2.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Current  
Medium:  Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Site 39 Surface Soil   
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Benzo(a)anthracene 3.91E-01 mg/kg 3.91E-01 mg/kg M 8.0E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 3.97E-01 mg/kg 3.97E-01 mg/kg M 8.1E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 4.50E-01 mg/kg 4.50E-01 mg/kg M 9.2E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
Perchlorate 2.91E-03 mg/kg 2.91E-03 mg/kg M 5.9E-10 mg/kg-day 9.0E-04 mg/kg-day N/A N/A 6.6E-07
Aluminum 7.53E+03 mg/kg 7.53E+03 mg/kg M 1.5E-03 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 1.5E-03
Arsenic 7.19E+00 mg/kg 7.19E+00 mg/kg M 1.5E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 4.9E-03
Chromium 3.24E+01 mg/kg 3.24E+01 mg/kg M 6.6E-06 mg/kg-day 3.0E-03 mg/kg-day N/A N/A 2.2E-03
Iron 1.75E+04 mg/kg 1.75E+04 mg/kg M 3.6E-03 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 1.2E-02
Lead 1.58E+02 mg/kg 1.58E+02 mg/kg M 3.2E-05 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 1.53E+02 mg/kg 1.53E+02 mg/kg M 3.1E-05 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 1.6E-03
Thallium 1.20E+00 mg/kg 1.20E+00 mg/kg M 2.4E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 3.5E-03

(Total) 2.6E-02

Dermal Benzo(a)anthracene 3.91E-01 mg/kg 3.91E-01 mg/kg M 5.8E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 3.97E-01 mg/kg 3.97E-01 mg/kg M 5.9E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 4.50E-01 mg/kg 4.50E-01 mg/kg M 6.6E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
Perchlorate 2.91E-03 mg/kg 2.91E-03 mg/kg M 4.3E-11 mg/kg-day 1.8E-04 mg/kg-day N/A N/A 2.4E-07
Aluminum 7.53E+03 mg/kg 7.53E+03 mg/kg M 1.1E-04 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 4.1E-04
Arsenic 7.19E+00 mg/kg 7.19E+00 mg/kg M 3.4E-07 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 1.2E-03
Chromium 3.24E+01 mg/kg 3.24E+01 mg/kg M 4.8E-07 mg/kg-day 3.0E-05 mg/kg-day N/A N/A 1.6E-02
Iron 1.75E+04 mg/kg 1.75E+04 mg/kg M 2.6E-04 mg/kg-day 6.0E-02 mg/kg-day N/A N/A 4.3E-03
Lead 1.58E+02 mg/kg 1.58E+02 mg/kg M 2.3E-06 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 1.53E+02 mg/kg 1.53E+02 mg/kg M 2.3E-06 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 3.2E-04
Thallium 1.20E+00 mg/kg 1.20E+00 mg/kg M 1.8E-08 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 2.5E-04

(Total) 2.2E-02

Total Hazard Index Across All Exposure Routes/Pathways   4.8E-02

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 10% for semi-volatile organics, 3.2% for arsenic, and 1% for all other inorganics.
(3)     Chronic.
N/A = not available or not applicable
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TABLE 7.3.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Current  
Medium:  Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Site 39 Surface Soil   
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Benzo(a)anthracene 3.91E-01 mg/kg 3.91E-01 mg/kg M 3.8E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 3.97E-01 mg/kg 3.97E-01 mg/kg M 3.9E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 4.50E-01 mg/kg 4.50E-01 mg/kg M 4.4E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Perchlorate 2.91E-03 mg/kg 2.91E-03 mg/kg M 2.8E-09 mg/kg-day 9.0E-04 mg/kg-day N/A N/A 3.2E-06
Aluminum 7.53E+03 mg/kg 7.53E+03 mg/kg M 7.4E-03 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 7.4E-03
Arsenic 7.19E+00 mg/kg 7.19E+00 mg/kg M 7.0E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 2.3E-02
Chromium 3.24E+01 mg/kg 3.24E+01 mg/kg M 3.2E-05 mg/kg-day 3.0E-03 mg/kg-day N/A N/A 1.1E-02
Iron 1.75E+04 mg/kg 1.75E+04 mg/kg M 1.7E-02 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 5.7E-02
Lead 1.58E+02 mg/kg 1.58E+02 mg/kg M 1.5E-04 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 1.53E+02 mg/kg 1.53E+02 mg/kg M 1.5E-04 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 7.5E-03
Thallium 1.20E+00 mg/kg 1.20E+00 mg/kg M 1.2E-06 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 1.7E-02

(Total) 1.2E-01

Dermal Benzo(a)anthracene 3.91E-01 mg/kg 3.91E-01 mg/kg M 6.5E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 3.97E-01 mg/kg 3.97E-01 mg/kg M 6.6E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 4.50E-01 mg/kg 4.50E-01 mg/kg M 7.5E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Perchlorate 2.91E-03 mg/kg 2.91E-03 mg/kg M 4.8E-10 mg/kg-day 1.8E-04 mg/kg-day N/A N/A 2.7E-06
Aluminum 7.53E+03 mg/kg 7.53E+03 mg/kg M 1.2E-03 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 4.6E-03
Arsenic 7.19E+00 mg/kg 7.19E+00 mg/kg M 3.8E-06 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 1.3E-02
Chromium 3.24E+01 mg/kg 3.24E+01 mg/kg M 5.4E-06 mg/kg-day 3.0E-05 mg/kg-day N/A N/A 1.8E-01
Iron 1.75E+04 mg/kg 1.75E+04 mg/kg M 2.9E-03 mg/kg-day 6.0E-02 mg/kg-day N/A N/A 4.8E-02
Lead 1.58E+02 mg/kg 1.58E+02 mg/kg M 2.6E-05 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 1.53E+02 mg/kg 1.53E+02 mg/kg M 2.5E-05 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 3.6E-03
Thallium 1.20E+00 mg/kg 1.20E+00 mg/kg M 2.0E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 2.8E-03

(Total) 2.5E-01

Total Hazard Index Across All Exposure Routes/Pathways   3.7E-01

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 10% for semi-volatile organics, 3.2% for arsenic, and 1% for all other inorganics.
(3)     Chronic.
N/A = not available or not applicable
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TABLE 7.4.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 39 Soil
Receptor Population:  Resident
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 3.7E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 3.7E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 4.0E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 3.9E-07 mg/kg-day 6.0E-05 mg/kg-day N/A N/A 6.6E-03
Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 3.7E-09 mg/kg-day 9.0E-04 mg/kg-day N/A N/A 4.1E-06
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 1.2E-02 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 1.2E-02
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 7.9E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 2.6E-02
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 2.6E-05 mg/kg-day 3.0E-03 mg/kg-day N/A N/A 8.6E-03
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 2.4E-02 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 7.9E-02
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 8.6E-05 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 1.7E-04 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 8.3E-03
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 1.3E-06 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 1.8E-02

(Total)    1.6E-01

Dermal Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 4.9E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 4.9E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 5.3E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 5.2E-07 mg/kg-day 4.8E-05 mg/kg-day N/A N/A 1.1E-02
Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 4.9E-10 mg/kg-day 1.8E-04 mg/kg-day N/A N/A 2.7E-06
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 1.5E-03 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 5.6E-03
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 3.3E-06 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 1.1E-02
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 3.4E-06 mg/kg-day 3.0E-05 mg/kg-day N/A N/A 1.1E-01
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 3.1E-03 mg/kg-day 6.0E-02 mg/kg-day N/A N/A 5.2E-02
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 1.1E-05 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 2.2E-05 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 3.1E-03
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 1.7E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 2.4E-03

(Total) 2.0E-01

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   3.6E-01

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 10% for semi-volatile organics, 3.2% for arsenic, and 1% for all other inorganics.
(3)     Chronic.
N/A = not available or not applicable
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TABLE 7.5.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 39 Soil
Receptor Population:  Resident
Receptor Age:  Child

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 3.5E-06 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 3.5E-06 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 3.7E-06 mg/kg-day N/A mg/kg-day N/A N/A N/A
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 3.7E-06 mg/kg-day 6.0E-05 mg/kg-day N/A N/A 6.1E-02
Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 3.5E-08 mg/kg-day 9.0E-04 mg/kg-day N/A N/A 3.9E-05
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 1.1E-01 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 1.1E-01
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 7.4E-05 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 2.5E-01
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 2.4E-04 mg/kg-day 3.0E-03 mg/kg-day N/A N/A 8.0E-02
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 2.2E-01 mg/kg-day 9.0E-01 mg/kg-day N/A N/A 2.4E-01
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 8.0E-04 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 1.5E-03 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 7.7E-02
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 1.2E-05 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 1.7E-01

(Total)    9.8E-01

Dermal Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 6.5E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 6.5E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 7.0E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 6.9E-07 mg/kg-day 4.8E-05 mg/kg-day N/A N/A 1.4E-02
Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 6.5E-10 mg/kg-day 1.8E-04 mg/kg-day N/A N/A 3.6E-06
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 2.0E-03 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 7.4E-03
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 4.4E-06 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 1.5E-02
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 4.5E-06 mg/kg-day 3.0E-05 mg/kg-day N/A N/A 1.5E-01
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 4.1E-03 mg/kg-day 1.8E-01 mg/kg-day N/A N/A 2.3E-02
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 1.5E-05 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 2.9E-05 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 4.1E-03
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 2.2E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 3.1E-03

(Total)   2.2E-01

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   1.2E+00

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 10% for semi-volatile organics, 3.2% for arsenic, and 1% for all other inorganics.
(3)     Chronic.
N/A = not available or not applicable
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TABLE 7.6.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 39 Soil
Receptor Population:  Construction Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 1.3E-06 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 1.3E-06 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 1.4E-06 mg/kg-day N/A mg/kg-day N/A N/A N/A
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 1.4E-06 mg/kg-day 6.00E-05 mg/kg-day N/A N/A 2.3E-02
Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 1.3E-08 mg/kg-day 9.00E-04 mg/kg-day N/A N/A 1.4E-05
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 3.9E-02 mg/kg-day 1.00E+00 mg/kg-day N/A N/A 3.9E-02
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 2.7E-05 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 9.0E-02
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 8.8E-05 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 4.4E-03
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 8.1E-02 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 2.7E-01
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 3.0E-04 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 5.7E-04 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 2.8E-02
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 4.3E-06 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 6.2E-02

(Total)    5.2E-01

Dermal Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 3.4E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 3.4E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 3.6E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 3.6E-07 mg/kg-day 4.80E-05 mg/kg-day N/A N/A 7.5E-03
Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 3.4E-10 mg/kg-day 1.80E-04 mg/kg-day N/A N/A 1.9E-06
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 1.0E-03 mg/kg-day 2.70E-01 mg/kg-day N/A N/A 3.9E-03
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 2.3E-06 mg/kg-day 2.90E-04 mg/kg-day N/A N/A 7.9E-03
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 2.3E-06 mg/kg-day 2.00E-04 mg/kg-day N/A N/A 1.2E-02
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 2.1E-03 mg/kg-day 6.00E-02 mg/kg-day N/A N/A 3.6E-02
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 7.8E-06 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 1.5E-05 mg/kg-day 7.00E-03 mg/kg-day N/A N/A 2.2E-03
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 1.1E-07 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 1.6E-03

(Total)   7.0E-02

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   5.9E-01

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 10% for semi-volatile organics, 3.2% for arsenic, and 1% for all other inorganics.
(3)     Subchronic value used if available.  Chronic value used if no subchronic value available.
N/A = not available or not applicable
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TABLE 7.7.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 39 Soil
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 2.6E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 2.7E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 2.8E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Perchlorate 2.88E-01 mg/kg 2.88E-01 mg/kg M 2.8E-07 mg/kg-day 6.0E-05 mg/kg-day N/A N/A 4.7E-03
2-Amino-4.6-DNT 2.72E-03 mg/kg 2.72E-03 mg/kg M 2.7E-09 mg/kg-day 9.0E-04 mg/kg-day N/A N/A 3.0E-06
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 8.2E-03 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 8.2E-03
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 1.9E-02
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 1.8E-05 mg/kg-day 3.0E-03 mg/kg-day N/A N/A 6.1E-03
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 1.7E-02 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 5.6E-02
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 6.2E-05 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 1.2E-04 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 5.9E-03
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 9.0E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 1.3E-02

(Total)    1.1E-01

Dermal Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 4.5E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 4.5E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 4.8E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 4.8E-07 mg/kg-day 4.8E-05 mg/kg-day N/A N/A 1.0E-02
Perchlorate 2.88E-01 mg/kg 2.88E-01 mg/kg M 4.8E-08 mg/kg-day 1.8E-04 mg/kg-day N/A N/A 2.7E-04
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 1.4E-03 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 5.2E-03
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 3.1E-06 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 1.1E-02
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 3.1E-06 mg/kg-day 3.0E-05 mg/kg-day N/A N/A 1.0E-01
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 2.9E-03 mg/kg-day 6.0E-02 mg/kg-day N/A N/A 4.8E-02
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 1.0E-05 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 2.0E-05 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 2.9E-03
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 1.5E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 2.2E-03

(Total)   1.8E-01

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   3.0E-01

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 10% for semi-volatile organics, 3.2% for arsenic, and 1% for all other inorganics.
(3)     Chronic.
N/A = not available or not applicable
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TABLE 7.8.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 39 Soil
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 7.5E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 7.6E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 8.1E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 8.0E-08 mg/kg-day 6.0E-05 mg/kg-day N/A N/A 1.3E-03
Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 7.6E-10 mg/kg-day 9.0E-04 mg/kg-day N/A N/A 8.4E-07
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 2.3E-03 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 2.3E-03
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 1.6E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 5.4E-03
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 5.3E-06 mg/kg-day 3.0E-03 mg/kg-day N/A N/A 1.8E-03
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 4.8E-03 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 1.6E-02
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 1.8E-05 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 3.4E-05 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 1.7E-03
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 2.6E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 3.7E-03

(Total)    3.2E-02

Dermal Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 3.8E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 3.8E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 4.1E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 4.1E-08 mg/kg-day 4.8E-05 mg/kg-day N/A N/A 8.5E-04
Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 3.8E-11 mg/kg-day 1.8E-04 mg/kg-day N/A N/A 2.1E-07
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 1.2E-04 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 4.4E-04
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 2.6E-07 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 9.0E-04
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 2.7E-07 mg/kg-day 3.0E-05 mg/kg-day N/A N/A 8.9E-03
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 2.4E-04 mg/kg-day 6.0E-02 mg/kg-day N/A N/A 4.1E-03
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 8.9E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 1.7E-06 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 2.4E-04
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 1.3E-08 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 1.9E-04

(Total)   1.6E-02

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   4.8E-02

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 10% for semi-volatile organics, 3.2% for arsenic, and 1% for all other inorganics.
(3)     Chronic.
N/A = not available or not applicable
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TABLE 7.9.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 39 Soil
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 5.5E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 5.5E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 5.9E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 5.9E-08 mg/kg-day 6.0E-05 mg/kg-day N/A N/A 9.8E-04
Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 5.5E-10 mg/kg-day 9.0E-04 mg/kg-day N/A N/A 6.2E-07
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 1.7E-03 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 1.7E-03
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 1.2E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 3.9E-03
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 3.8E-06 mg/kg-day 3.0E-03 mg/kg-day N/A N/A 1.3E-03
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 3.5E-03 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 1.2E-02
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 1.3E-05 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 2.5E-05 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 1.2E-03
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 1.9E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 2.7E-03

(Total)    2.3E-02

Dermal Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 4.0E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 4.0E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 4.3E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 4.3E-08 mg/kg-day 4.8E-05 mg/kg-day N/A N/A 8.9E-04
Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 4.0E-11 mg/kg-day 1.8E-04 mg/kg-day N/A N/A 2.2E-07
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 1.2E-04 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 4.6E-04
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 2.7E-07 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 9.4E-04
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 2.8E-07 mg/kg-day 3.0E-05 mg/kg-day N/A N/A 9.3E-03
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 2.5E-04 mg/kg-day 6.0E-02 mg/kg-day N/A N/A 4.2E-03
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 9.3E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 1.8E-06 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 2.6E-04
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 1.4E-08 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 1.9E-04

(Total)   1.6E-02

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   4.0E-02

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 10% for semi-volatile organics, 3.2% for arsenic, and 1% for all other inorganics.
(3)     Chronic.
N/A = not available or not applicable
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TABLE 7.10.CT
CALCULATION OF NON-CANCER HAZARDS

CENTRAL TENDENCY
Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 39 Soil
Receptor Population:  Resident
Receptor Age:  Child

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Benzo(a)anthracene 2.10E-01 mg/kg 2.10E-01 mg/kg M 9.0E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 2.07E-01 mg/kg 2.07E-01 mg/kg M 8.8E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 2.20E-01 mg/kg 2.20E-01 mg/kg M 9.4E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
2-Amino-4.6-DNT 2.60E-01 mg/kg 2.60E-01 mg/kg M 1.1E-06 mg/kg-day 6.0E-05 mg/kg-day N/A N/A 1.9E-02
Perchlorate 2.59E-03 mg/kg 2.59E-03 mg/kg M 1.1E-08 mg/kg-day 9.0E-04 mg/kg-day N/A N/A 1.2E-05
Aluminum 4.69E+03 mg/kg 4.69E+03 mg/kg M 2.0E-02 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 2.0E-02
Arsenic 4.81E+00 mg/kg 4.81E+00 mg/kg M 2.1E-05 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 6.9E-02
Chromium 1.06E+01 mg/kg 1.06E+01 mg/kg M 4.5E-05 mg/kg-day 3.0E-03 mg/kg-day N/A N/A 1.5E-02
Iron 1.47E+04 mg/kg 1.47E+04 mg/kg M 6.3E-02 mg/kg-day 9.0E-01 mg/kg-day N/A N/A 7.0E-02
Lead 1.72E+01 mg/kg 1.72E+01 mg/kg M 7.4E-05 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 7.79E+01 mg/kg 7.79E+01 mg/kg M 3.3E-04 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 1.7E-02
Thallium 7.19E-01 mg/kg 7.19E-01 mg/kg M 3.1E-06 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 4.4E-02

(Total)    2.5E-01

Dermal Benzo(a)anthracene 2.10E-01 mg/kg 2.10E-01 mg/kg M 2.9E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(a)pyrene 2.07E-01 mg/kg 2.07E-01 mg/kg M 2.8E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
Benzo(b)fluoranthene 2.20E-01 mg/kg 2.20E-01 mg/kg M 3.0E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A
2-Amino-4.6-DNT 2.60E-01 mg/kg 2.60E-01 mg/kg M 3.5E-07 mg/kg-day 4.8E-05 mg/kg-day N/A N/A 7.4E-03
Perchlorate 2.59E-03 mg/kg 2.59E-03 mg/kg M 3.5E-10 mg/kg-day 1.8E-04 mg/kg-day N/A N/A 2.0E-06
Aluminum 4.69E+03 mg/kg 4.69E+03 mg/kg M 6.4E-04 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 2.4E-03
Arsenic 4.81E+00 mg/kg 4.81E+00 mg/kg M 2.1E-06 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 7.2E-03
Chromium 1.06E+01 mg/kg 1.06E+01 mg/kg M 1.4E-06 mg/kg-day 3.0E-05 mg/kg-day N/A N/A 4.8E-02
Iron 1.47E+04 mg/kg 1.47E+04 mg/kg M 2.0E-03 mg/kg-day 1.8E-01 mg/kg-day N/A N/A 1.1E-02
Lead 1.72E+01 mg/kg 1.72E+01 mg/kg M 2.3E-06 mg/kg-day N/A mg/kg-day N/A N/A N/A
Manganese 7.79E+01 mg/kg 7.79E+01 mg/kg M 1.1E-05 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 1.5E-03
Thallium 7.19E-01 mg/kg 7.19E-01 mg/kg M 9.8E-08 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 1.4E-03

(Total)   7.9E-02

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   3.3E-01

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 10% for semi-volatile organics, 3.2% for arsenic, and 1% for all other inorganics.
(3)     Chronic.
N/A = not available or not applicable
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TABLE 8.1.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Current  
Medium:  Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Site 39 Surface Soil   
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Benzo(a)anthracene 3.91E-01 mg/kg 3.91E-01 mg/kg M 1.4E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 1.03E-08
Benzo(a)pyrene 3.97E-01 mg/kg 3.97E-01 mg/kg M 1.4E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.04E-07
Benzo(b)fluoranthene 4.50E-01 mg/kg 4.50E-01 mg/kg M 1.6E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 1.18E-08
Perchlorate 2.91E-03 mg/kg 2.91E-03 mg/kg M 1.0E-10 mg/kg-day N/A (mg/kg-day) -1 N/A
Aluminum 7.53E+03 mg/kg 7.53E+03 mg/kg M 2.7E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 7.19E+00 mg/kg 7.19E+00 mg/kg M 2.6E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 3.87E-07
Chromium 3.24E+01 mg/kg 3.24E+01 mg/kg M 1.2E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 1.75E+04 mg/kg 1.75E+04 mg/kg M 6.3E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Lead 1.58E+02 mg/kg 1.58E+02 mg/kg M 5.7E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 1.53E+02 mg/kg 1.53E+02 mg/kg M 5.5E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 1.20E+00 mg/kg 1.20E+00 mg/kg M 4.3E-08 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total) 5.1E-07

Dermal Benzo(a)anthracene 3.91E-01 mg/kg 3.91E-01 mg/kg M 7.1E-09 mg/kg-day N/A (mg/kg-day) -1 N/A
Benzo(a)pyrene 3.97E-01 mg/kg 3.97E-01 mg/kg M 7.2E-09 mg/kg-day N/A (mg/kg-day) -1 N/A
Benzo(b)fluoranthene 4.50E-01 mg/kg 4.50E-01 mg/kg M 8.2E-09 mg/kg-day N/A (mg/kg-day) -1 N/A
Perchlorate 2.91E-03 mg/kg 2.91E-03 mg/kg M 5.3E-12 mg/kg-day N/A (mg/kg-day) -1 N/A
Aluminum 7.53E+03 mg/kg 7.53E+03 mg/kg M 1.4E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 7.19E+00 mg/kg 7.19E+00 mg/kg M 4.2E-08 mg/kg-day 1.6E+00 (mg/kg-day) -1 6.69E-08
Chromium 3.24E+01 mg/kg 3.24E+01 mg/kg M 5.9E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 1.75E+04 mg/kg 1.75E+04 mg/kg M 3.2E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Lead 1.58E+02 mg/kg 1.58E+02 mg/kg M 2.9E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 1.53E+02 mg/kg 1.53E+02 mg/kg M 2.8E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 1.20E+00 mg/kg 1.20E+00 mg/kg M 2.2E-09 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total) 6.7E-08

Total Cancer Risk Across All Exposure Routes/Pathways 5.8E-07

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 10% for semi-volatile organics, 3.2% for arsenic, and 1% for all other inorganics.
N/A = not available or not applicable
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TABLE 8.2.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Current  
Medium:  Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Site 39 Surface Soil   
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Benzo(a)anthracene 3.91E-01 mg/kg 3.91E-01 mg/kg M 2.7E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 1.99E-08
Benzo(a)pyrene 3.97E-01 mg/kg 3.97E-01 mg/kg M 2.8E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.02E-07
Benzo(b)fluoranthene 4.50E-01 mg/kg 4.50E-01 mg/kg M 3.1E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 2.29E-08
Perchlorate 2.91E-03 mg/kg 2.91E-03 mg/kg M 2.0E-10 mg/kg-day N/A (mg/kg-day) -1 N/A
Aluminum 7.53E+03 mg/kg 7.53E+03 mg/kg M 5.3E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 7.19E+00 mg/kg 7.19E+00 mg/kg M 5.0E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 7.53E-07
Chromium 3.24E+01 mg/kg 3.24E+01 mg/kg M 2.3E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 1.75E+04 mg/kg 1.75E+04 mg/kg M 1.2E-03 mg/kg-day N/A (mg/kg-day) -1 N/A
Lead 1.58E+02 mg/kg 1.58E+02 mg/kg M 1.1E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 1.53E+02 mg/kg 1.53E+02 mg/kg M 1.1E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 1.20E+00 mg/kg 1.20E+00 mg/kg M 8.4E-08 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total) 1.0E-06

Dermal Benzo(a)anthracene 3.91E-01 mg/kg 3.91E-01 mg/kg M 2.0E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
Benzo(a)pyrene 3.97E-01 mg/kg 3.97E-01 mg/kg M 2.0E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
Benzo(b)fluoranthene 4.50E-01 mg/kg 4.50E-01 mg/kg M 2.3E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
Perchlorate 2.91E-03 mg/kg 2.91E-03 mg/kg M 1.5E-11 mg/kg-day N/A (mg/kg-day) -1 N/A
Aluminum 7.53E+03 mg/kg 7.53E+03 mg/kg M 3.8E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 7.19E+00 mg/kg 7.19E+00 mg/kg M 1.2E-07 mg/kg-day 1.6E+00 (mg/kg-day) -1 1.86E-07
Chromium 3.24E+01 mg/kg 3.24E+01 mg/kg M 1.6E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 1.75E+04 mg/kg 1.75E+04 mg/kg M 8.9E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Lead 1.58E+02 mg/kg 1.58E+02 mg/kg M 8.0E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 1.53E+02 mg/kg 1.53E+02 mg/kg M 7.8E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 1.20E+00 mg/kg 1.20E+00 mg/kg M 6.1E-09 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total) 1.9E-07

Total Cancer Risk Across All Exposure Routes/Pathways 1.2E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 10% for semi-volatile organics, 3.2% for arsenic, and 1% for all other inorganics.
N/A = not available or not applicable
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TABLE 8.3.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Current  
Medium:  Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Site 39 Surface Soil   
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Benzo(a)anthracene 3.91E-01 mg/kg 3.91E-01 mg/kg M 1.4E-07 mg/kg-day 7.3E-01 (mg/kg-day) -1 9.97E-08
Benzo(a)pyrene 3.97E-01 mg/kg 3.97E-01 mg/kg M 1.4E-07 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.01E-06
Benzo(b)fluoranthene 4.50E-01 mg/kg 4.50E-01 mg/kg M 1.6E-07 mg/kg-day 7.3E-01 (mg/kg-day) -1 1.15E-07
Perchlorate 2.91E-03 mg/kg 2.91E-03 mg/kg M 1.0E-09 mg/kg-day N/A (mg/kg-day) -1 N/A
Aluminum 7.53E+03 mg/kg 7.53E+03 mg/kg M 2.6E-03 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 7.19E+00 mg/kg 7.19E+00 mg/kg M 2.5E-06 mg/kg-day 1.5E+00 (mg/kg-day) -1 3.77E-06
Chromium 3.24E+01 mg/kg 3.24E+01 mg/kg M 1.1E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 1.75E+04 mg/kg 1.75E+04 mg/kg M 6.1E-03 mg/kg-day N/A (mg/kg-day) -1 N/A
Lead 1.58E+02 mg/kg 1.58E+02 mg/kg M 5.5E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 1.53E+02 mg/kg 1.53E+02 mg/kg M 5.3E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 1.20E+00 mg/kg 1.20E+00 mg/kg M 4.2E-07 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total) 5.0E-06

Dermal Benzo(a)anthracene 3.91E-01 mg/kg 3.91E-01 mg/kg M 2.3E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Benzo(a)pyrene 3.97E-01 mg/kg 3.97E-01 mg/kg M 2.4E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Benzo(b)fluoranthene 4.50E-01 mg/kg 4.50E-01 mg/kg M 2.7E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Perchlorate 2.91E-03 mg/kg 2.91E-03 mg/kg M 1.7E-10 mg/kg-day N/A (mg/kg-day) -1 N/A
Aluminum 7.53E+03 mg/kg 7.53E+03 mg/kg M 4.5E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 7.19E+00 mg/kg 7.19E+00 mg/kg M 1.4E-06 mg/kg-day 1.6E+00 (mg/kg-day) -1 2.18E-06
Chromium 3.24E+01 mg/kg 3.24E+01 mg/kg M 1.9E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 1.75E+04 mg/kg 1.75E+04 mg/kg M 1.0E-03 mg/kg-day N/A (mg/kg-day) -1 N/A
Lead 1.58E+02 mg/kg 1.58E+02 mg/kg M 9.4E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 1.53E+02 mg/kg 1.53E+02 mg/kg M 9.1E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 1.20E+00 mg/kg 1.20E+00 mg/kg M 7.1E-08 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total) 2.2E-06

Total Cancer Risk Across All Exposure Routes/Pathways 7.2E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 10% for semi-volatile organics, 3.2% for arsenic, and 1% for all other inorganics.
N/A = not available or not applicable
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TABLE 8.4.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 39 Soil
Receptor Population:  Resident
Receptor Age:  Child/Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 4.2E-07 mg/kg-day 7.3E-01 (mg/kg-day) -1 3.09E-07
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 4.2E-07 mg/kg-day 7.3E+00 (mg/kg-day) -1 3.10E-06
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 4.6E-07 mg/kg-day 7.3E-01 (mg/kg-day) -1 3.33E-07
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 4.5E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 4.3E-09 mg/kg-day N/A (mg/kg-day) -1 N/A
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 1.3E-02 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 9.0E-06 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.35E-05
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 2.9E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 2.7E-02 mg/kg-day N/A (mg/kg-day) -1 N/A
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 9.8E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 1.9E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 1.4E-06 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)    1.7E-05

Dermal Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 1.2E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 1.2E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 1.3E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 1.3E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 1.2E-09 mg/kg-day N/A (mg/kg-day) -1 N/A
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 3.7E-03 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 8.0E-06 mg/kg-day 1.6E+00 (mg/kg-day) -1 1.28E-05
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 8.2E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 7.5E-03 mg/kg-day N/A (mg/kg-day) -1 N/A
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 2.7E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 5.3E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 4.0E-07 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)   1.3E-05

*Soil is combined surface and subsurface soil. Total Cancer Risk Across All Exposure Routes/Pathways   3.0E-05

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 10% for semi-volatile organics, 3.2% for arsenic, and 1% for all other inorganics.
N/A = not available or not applicable
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TABLE 8.5.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 39 Soil
Receptor Population:  Construction Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 1.8E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 1.32E-08
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 1.8E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.33E-07
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 2.0E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 1.43E-08
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 1.9E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 1.8E-10 mg/kg-day N/A (mg/kg-day) -1 N/A
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 5.6E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 3.9E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 5.79E-07
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 1.3E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 1.2E-03 mg/kg-day N/A (mg/kg-day) -1 N/A
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 4.2E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 8.1E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 6.2E-08 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)    7.4E-07

Dermal Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 4.8E-09 mg/kg-day N/A (mg/kg-day) -1 N/A
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 4.8E-09 mg/kg-day N/A (mg/kg-day) -1 N/A
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 5.2E-09 mg/kg-day N/A (mg/kg-day) -1 N/A
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 5.1E-09 mg/kg-day N/A (mg/kg-day) -1 N/A
Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 4.8E-12 mg/kg-day N/A (mg/kg-day) -1 N/A
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 1.5E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 3.3E-08 mg/kg-day 1.6E+00 (mg/kg-day) -1 5.23E-08
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 3.3E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 3.1E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 1.1E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 2.2E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 1.6E-09 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)   5.2E-08

*Soil is combined surface and subsurface soil. Total Cancer Risk Across All Exposure Routes/Pathways   7.9E-07

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 10% for semi-volatile organics, 3.2% for arsenic, and 1% for all other inorganics.
N/A = not available or not applicable
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TABLE 8.6.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 39 Soil
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 9.4E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 6.9E-08
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 9.5E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 6.9E-07
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 1.0E-07 mg/kg-day 7.3E-01 (mg/kg-day) -1 7.4E-08
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 1.0E-07 mg/kg-day N/A (mg/kg-day) -1 N/A

Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 9.5E-10 mg/kg-day N/A (mg/kg-day) -1 N/A

Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 2.9E-03 mg/kg-day N/A (mg/kg-day) -1 N/A

Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 2.0E-06 mg/kg-day 1.5E+00 (mg/kg-day) -1 3.0E-06
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 6.6E-06 mg/kg-day N/A (mg/kg-day) -1 N/A

Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 6.0E-03 mg/kg-day N/A (mg/kg-day) -1 N/A

Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 2.2E-05 mg/kg-day N/A (mg/kg-day) -1 N/A

Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 4.2E-05 mg/kg-day N/A (mg/kg-day) -1 N/A

Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 3.2E-07 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)    3.8E-06

Dermal Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 1.6E-07 mg/kg-day N/A (mg/kg-day) -1 N/A

Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 1.6E-07 mg/kg-day N/A (mg/kg-day) -1 N/A

Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 1.7E-07 mg/kg-day N/A (mg/kg-day) -1 N/A

2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 1.7E-07 mg/kg-day N/A (mg/kg-day) -1 N/A

Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 1.6E-10 mg/kg-day N/A (mg/kg-day) -1 N/A

Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 5.0E-04 mg/kg-day N/A (mg/kg-day) -1 N/A

Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 1.1E-06 mg/kg-day 1.6E+00 (mg/kg-day) -1 1.7E-06
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 1.1E-06 mg/kg-day N/A (mg/kg-day) -1 N/A

Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 1.0E-03 mg/kg-day N/A (mg/kg-day) -1 N/A

Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 3.7E-06 mg/kg-day N/A (mg/kg-day) -1 N/A

Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 7.2E-06 mg/kg-day N/A (mg/kg-day) -1 N/A

Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 5.4E-08 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)   1.7E-06

*Soil is combined surface and subsurface soil. Total Cancer Risk Across All Exposure Routes/Pathways   5.6E-06

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 10% for semi-volatile organics, 3.2% for arsenic, and 1% for all other inorganics.
N/A = not available or not applicable
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TABLE 8.7.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 39 Soil
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 9.7E-09 mg/kg-day 7.3E-01 (mg/kg-day) -1 7.1E-09
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 9.7E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 7.1E-08
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 1.0E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 7.6E-09
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 1.0E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 9.8E-11 mg/kg-day N/A (mg/kg-day) -1 N/A
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 3.0E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 2.1E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 3.1E-07
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 6.8E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 6.2E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 2.3E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 4.3E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 3.3E-08 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)    4.0E-07

Dermal Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 4.9E-09 mg/kg-day N/A (mg/kg-day) -1 N/A
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 4.9E-09 mg/kg-day N/A (mg/kg-day) -1 N/A
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 5.3E-09 mg/kg-day N/A (mg/kg-day) -1 N/A
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 5.2E-09 mg/kg-day N/A (mg/kg-day) -1 N/A
Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 4.9E-12 mg/kg-day N/A (mg/kg-day) -1 N/A
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 1.5E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 3.3E-08 mg/kg-day 1.6E+00 (mg/kg-day) -1 5.4E-08
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 3.4E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 3.1E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 1.1E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 2.2E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 1.7E-09 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)   5.4E-08

*Soil is combined surface and subsurface soil. Total Cancer Risk Across All Exposure Routes/Pathways   4.5E-07

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 10% for semi-volatile organics, 3.2% for arsenic, and 1% for all other inorganics.
N/A = not available or not applicable
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TABLE 8.8.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Site 39, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 39 Soil
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 1.9E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 1.4E-08
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 1.9E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.4E-07
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 2.0E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 1.5E-08
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 2.0E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 1.9E-10 mg/kg-day N/A (mg/kg-day) -1 N/A
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 5.9E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 4.0E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 6.0E-07
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 1.3E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 1.2E-03 mg/kg-day N/A (mg/kg-day) -1 N/A
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 4.4E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 8.4E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 6.4E-08 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)    7.7E-07

Dermal Benzo(a)anthracene 2.70E-01 mg/kg 2.70E-01 mg/kg M 1.4E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
Benzo(a)pyrene 2.71E-01 mg/kg 2.71E-01 mg/kg M 1.4E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
Benzo(b)fluoranthene 2.91E-01 mg/kg 2.91E-01 mg/kg M 1.5E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
2-Amino-4.6-DNT 2.88E-01 mg/kg 2.88E-01 mg/kg M 1.5E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
Perchlorate 2.72E-03 mg/kg 2.72E-03 mg/kg M 1.4E-11 mg/kg-day N/A (mg/kg-day) -1 N/A
Aluminum 8.41E+03 mg/kg 8.41E+03 mg/kg M 4.3E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 5.75E+00 mg/kg 5.75E+00 mg/kg M 9.3E-08 mg/kg-day 1.6E+00 (mg/kg-day) -1 1.5E-07
Chromium 1.88E+01 mg/kg 1.88E+01 mg/kg M 9.5E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 1.72E+04 mg/kg 1.72E+04 mg/kg M 8.7E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Lead 6.29E+01 mg/kg 6.29E+01 mg/kg M 3.2E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 1.21E+02 mg/kg 1.21E+02 mg/kg M 6.1E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 9.18E-01 mg/kg 9.18E-01 mg/kg M 4.7E-09 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)   1.5E-07

*Soil is combined surface and subsurface soil. Total Cancer Risk Across All Exposure Routes/Pathways   9.2E-07

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 10% for semi-volatile organics, 3.2% for arsenic, and 1% for all other inorganics.
N/A = not available or not applicable
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TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 39, NDW, Indian Head, Maryland
Scenario Timeframe: Current

Receptor Age:  Adolescents

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Surface Soil Surface Soil Site 39 Surface Soil

Benzo(a)anthracene 1.0E-08 -- N/A 1.0E-08 Benzo(a)anthracene N/A -- N/A N/A

Benzo(a)pyrene 1.0E-07 -- N/A 1.0E-07 Benzo(a)pyrene N/A -- N/A N/A

Benzo(b)fluoranthene 1.2E-08 -- N/A 1.2E-08 Benzo(b)fluoranthene N/A -- N/A N/A

Perchlorate N/A -- N/A N/A Perchlorate Thyroid 9.0E-07 -- 2.3E-07 1.1E-06

Aluminum N/A -- N/A N/A Aluminum CNS 2.1E-03 -- 3.9E-04 2.5E-03

Arsenic 3.9E-07 -- 6.7E-08 4.5E-07 Arsenic Skin/Vascular 6.7E-03 -- 1.1E-03 7.8E-03

Chromium N/A -- N/A N/A Chromium NOAEL 3.0E-03 -- 1.5E-02 1.8E-02

Iron N/A -- N/A N/A Iron GI 1.6E-02 -- 4.1E-03 2.0E-02

Lead N/A -- N/A N/A Lead N/A -- N/A N/A

Manganese N/A -- N/A N/A Manganese CNS 2.1E-03 -- 3.1E-04 2.4E-03

Thallium N/A -- N/A N/A Thallium Skin/Vascular 4.8E-03 -- 2.4E-04 5.0E-03

(Total) 5.1E-07 0.0E+00 6.7E-08 5.8E-07 (Total) 3.5E-02 0.0E+00 2.1E-02 5.6E-02

Total Risk Across Surface Soil 5.8E-07 Total Risk Across Surface Soil 5.6E-02

Total Cancer Risk Across All Media and All Exposure Routes  5.8E-07 Total Hazard Index Across All Media and All Exposure Routes  5.6E-02

CNS = Central Nervous System

GI = Gastrointestinal Total CNS HI = 4.9E-03

NOAEL = No Observable Adverse Effect Level Total GI HI = 2.0E-02

N/A = Not Applicable or Not Available Total NOEAL = 1.8E-02

Total Skin HI = 1.3E-02

Total Thyroid HI = 1.1E-06

Total Vascular HI = 1.3E-02

Receptor Population:  Trespasser/Visitor
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TABLE 9.2.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 39, NDW, Indian Head, Maryland
Scenario Timeframe: Current

Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Surface Soil Surface Soil Site 39 Surface Soil

Benzo(a)anthracene 2.0E-08 -- N/A 2.0E-08 Benzo(a)anthracene N/A -- N/A N/A

Benzo(a)pyrene 2.0E-07 -- N/A 2.0E-07 Benzo(a)pyrene N/A -- N/A N/A

Benzo(b)fluoranthene 2.3E-08 -- N/A 2.3E-08 Benzo(b)fluoranthene N/A -- N/A N/A

Perchlorate N/A -- N/A N/A Perchlorate Thyroid 6.6E-07 -- 2.4E-07 9.0E-07

Aluminum N/A -- N/A N/A Aluminum CNS 1.5E-03 -- 4.1E-04 1.9E-03

Arsenic 7.5E-07 -- 1.9E-07 9.4E-07 Arsenic Skin/Vascular 4.9E-03 -- 1.2E-03 6.1E-03

Chromium N/A -- N/A N/A Chromium NOAEL 2.2E-03 -- 1.6E-02 1.8E-02

Iron N/A -- N/A N/A Iron GI 1.2E-02 -- 4.3E-03 1.6E-02

Lead N/A -- N/A N/A Lead N/A -- N/A N/A

Manganese N/A -- N/A N/A Manganese CNS 1.6E-03 -- 3.2E-04 1.9E-03

Thallium N/A -- N/A N/A Thallium Skin/Vascular 3.5E-03 -- 2.5E-04 3.7E-03

(Total) 1.0E-06 0.0E+00 1.9E-07 1.2E-06 (Total) 2.6E-02 0.0E+00 2.2E-02 4.8E-02

Total Risk Across Surface Soil 1.2E-06 Total Risk Across Surface Soil 4.8E-02

Total Cancer Risk Across All Media and All Exposure Routes  1.2E-06 Total Hazard Index Across All Media and All Exposure Routes  4.8E-02

CNS = Central Nervous System

GI = Gastrointestinal Total CNS HI = 3.8E-03

NOAEL = No Observable Adverse Effect Level Total GI HI = 1.6E-02

N/A = Not Applicable or Not Available Total NOEAL = 1.8E-02

Total Skin HI = 9.8E-03

Total Thyroid HI = 9.0E-07

Total Vascular HI = 9.8E-03

Receptor Population:  Trespasser/Visitor
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TABLE 9.3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 39, NDW, Indian Head, Maryland
Scenario Timeframe: Current

Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Surface Soil Surface Soil Site 39 Surface Soil

Benzo(a)anthracene 1.0E-07 -- N/A 1.0E-07 Benzo(a)anthracene N/A -- N/A N/A

Benzo(a)pyrene 1.0E-06 -- N/A 1.0E-06 Benzo(a)pyrene N/A -- N/A N/A

Benzo(b)fluoranthene 1.1E-07 -- N/A 1.1E-07 Benzo(b)fluoranthene N/A -- N/A N/A

Perchlorate N/A -- N/A N/A Perchlorate Thyroid 3.2E-06 -- 2.7E-06 5.8E-06

Aluminum N/A -- N/A N/A Aluminum CNS 7.4E-03 -- 4.6E-03 1.2E-02

Arsenic 3.8E-06 -- 2.2E-06 6.0E-06 Arsenic Skin/Vascular 2.3E-02 -- 1.3E-02 3.7E-02

Chromium N/A -- N/A N/A Chromium NOAEL 1.1E-02 -- 1.8E-01 1.9E-01

Iron N/A -- N/A N/A Iron GI 5.7E-02 -- 4.8E-02 1.1E-01

Lead N/A -- N/A N/A Lead N/A -- N/A N/A

Manganese N/A -- N/A N/A Manganese CNS 7.5E-03 -- 3.6E-03 1.1E-02

Thallium N/A -- N/A N/A Thallium Skin/Vascular 1.7E-02 -- 2.8E-03 2.0E-02

(Total) 5.0E-06 0.0E+00 2.2E-06 7.2E-06 (Total) 1.2E-01 0.0E+00 2.5E-01 3.7E-01

Total Risk Across Surface Soil 7.2E-06 Total Risk Across Surface Soil 3.7E-01

Total Cancer Risk Across All Media and All Exposure Routes  7.2E-06 Total Hazard Index Across All Media and All Exposure Routes  3.7E-01

CNS = Central Nervous System

GI = Gastrointestinal Total CNS HI = 2.3E-02

NOAEL = No Observable Adverse Effect Level Total GI HI = 1.1E-01

N/A = Not Applicable or Not Available Total NOEAL = 1.9E-01

Total Skin HI = 5.6E-02

Total Thyroid HI = 5.8E-06

Total Vascular HI = 5.6E-02

Receptor Population:  Industrial Worker
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TABLE 9.4.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 39, NDW, Indian Head, Maryland
Scenario Timeframe: Future

Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
 Absorption Routes Total Target Organ Absorption Routes Total

Soil* Soil Site 39 Soil

Benzo(a)anthracene N/A -- N/A N/A Benzo(a)anthracene N/A -- N/A N/A

Benzo(a)pyrene N/A -- N/A N/A Benzo(a)pyrene N/A -- N/A N/A

Benzo(b)fluoranthene N/A -- N/A N/A Benzo(b)fluoranthene N/A -- N/A N/A

2-Amino-4.6-DNT N/A -- N/A N/A 2-Amino-4.6-DNT 6.6E-03 -- 1.1E-02 1.7E-02

Perchlorate N/A -- N/A N/A Perchlorate Thyroid 4.1E-06 -- 2.7E-06 6.9E-06

Aluminum N/A -- N/A N/A Aluminum CNS 1.2E-02 -- 5.6E-03 1.7E-02

Arsenic N/A -- N/A N/A Arsenic Skin/Vascular 2.6E-02 -- 1.1E-02 3.8E-02

Chromium N/A -- N/A N/A Chromium NOAEL 8.6E-03 -- 1.1E-01 1.2E-01

Iron N/A -- N/A N/A Iron GI 7.9E-02 -- 5.2E-02 1.3E-01

Lead N/A -- N/A N/A Lead N/A -- N/A N/A

Manganese N/A -- N/A N/A Manganese CNS 8.3E-03 -- 3.1E-03 1.1E-02

Thallium N/A -- N/A N/A Thallium Skin/Vascular 1.8E-02 -- 2.4E-03 2.0E-02

(Total) N/A N/A N/A N/A (Total) 1.6E-01 0.0E+00 2.0E-01 3.6E-01

Total Risk Across Soil N/A Total Hazard Index Across Soil 3.6E-01

Total Cancer Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  3.6E-01

CNS = Central Nervous System

GI = Gastrointestinal Total CNS HI = 2.9E-02

NOAEL = No Observable Adverse Effect Level Total GI HI = 1.3E-01

N/A = Not Applicable or Not Available Total NOEAL = 1.2E-01

Total Skin HI = 5.8E-02

Total Thyroid HI = 6.9E-06

Total Vascular HI = 5.8E-02

Receptor Population:  Resident
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TABLE 9.5.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 39, NDW, Indian Head, Maryland
Scenario Timeframe: Future

Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
 Absorption Routes Total Target Organ Absorption Routes Total

Soil* Soil Site 39 Soil

Benzo(a)anthracene N/A -- N/A N/A Benzo(a)anthracene N/A -- N/A N/A

Benzo(a)pyrene N/A -- N/A N/A Benzo(a)pyrene N/A -- N/A N/A

Benzo(b)fluoranthene N/A -- N/A N/A Benzo(b)fluoranthene N/A -- N/A N/A

2-Amino-4.6-DNT N/A -- N/A N/A 2-Amino-4.6-DNT 6.1E-02 -- 1.4E-02 7.6E-02

Perchlorate N/A -- N/A N/A Perchlorate Thyroid 3.9E-05 -- 3.6E-06 4.2E-05

Aluminum N/A -- N/A N/A Aluminum CNS 1.1E-01 -- 7.4E-03 1.1E-01

Arsenic N/A -- N/A N/A Arsenic Skin/Vascular 2.5E-01 -- 1.5E-02 2.6E-01

Chromium N/A -- N/A N/A Chromium NOAEL 8.0E-02 -- 1.5E-01 2.3E-01

Iron N/A -- N/A N/A Iron GI 2.4E-01 -- 2.3E-02 2.6E-01

Lead N/A -- N/A N/A Lead N/A -- N/A N/A

Manganese N/A -- N/A N/A Manganese CNS 7.7E-02 -- 4.1E-03 8.1E-02

Thallium N/A -- N/A N/A Thallium Skin/Vascular 1.7E-01 -- 3.1E-03 1.7E-01

(Total) N/A N/A N/A N/A (Total) 9.8E-01 0.0E+00 2.2E-01 1.2E+00

Total Risk Across Soil N/A Total Hazard Index Across Soil 1.2E+00

Total Cancer Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  1.2E+00

CNS = Central Nervous System Total CNS HI = 2.0E-01

GI = Gastrointestinal Total GI HI = 2.6E-01

NOAEL = No Observable Adverse Effect Level Total NOEAL = 2.3E-01

N/A = Not Applicable or Not Available Total Skin HI = 4.3E-01

Total Thyroid HI = 4.2E-05

Total Vascular HI = 4.3E-01

Receptor Population:  Resident
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TABLE 9.6.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 39, NDW, Indian Head, Maryland
Scenario Timeframe: Future

Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
 Absorption Routes Total Target Organ Absorption Routes Total

Soil* Soil Site 39 Soil

Benzo(a)anthracene 3.1E-07 -- N/A 3.1E-07 Benzo(a)anthracene N/A -- N/A N/A

Benzo(a)pyrene 3.1E-06 -- N/A 3.1E-06 Benzo(a)pyrene N/A -- N/A N/A

Benzo(b)fluoranthene 3.3E-07 -- N/A 3.3E-07 Benzo(b)fluoranthene N/A -- N/A N/A

2-Amino-4.6-DNT N/A -- N/A N/A 2-Amino-4.6-DNT N/A -- N/A N/A

Perchlorate N/A -- N/A N/A Perchlorate Thyroid N/A -- N/A N/A

Aluminum N/A -- N/A N/A Aluminum CNS N/A -- N/A N/A

Arsenic 1.4E-05 -- 1.3E-05 2.6E-05 Arsenic Skin/Vascular N/A -- N/A N/A

Chromium N/A -- N/A N/A Chromium NOAEL N/A -- N/A N/A

Iron N/A -- N/A N/A Iron GI N/A -- N/A N/A

Lead N/A -- N/A N/A Lead N/A -- N/A N/A

Manganese N/A -- N/A N/A Manganese CNS N/A -- N/A N/A

Thallium N/A -- N/A N/A Thallium Skin/Vascular N/A -- N/A N/A

(Total) 1.7E-05 0.0E+00 1.3E-05 3.0E-05 (Total) N/A N/A N/A N/A

Total Risk Across Soil 3.0E-05 Total Hazard Index Across Soil N/A

Total Cancer Risk Across All Media and All Exposure Routes  3.0E-05 Total Hazard Index Across All Media and All Exposure Routes  N/A

CNS = Central Nervous System

GI = Gastrointestinal

NOAEL = No Observable Adverse Effect Level

N/A = Not Applicable or Not Available

Receptor Population:  Resident
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TABLE 9.7.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 39, NDW, Indian Head, Maryland
Scenario Timeframe: Future

Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 39 Soil

Benzo(a)anthracene 1.3E-08 -- N/A 1.3E-08 Benzo(a)anthracene N/A -- N/A N/A

Benzo(a)pyrene 1.3E-07 -- N/A 1.3E-07 Benzo(a)pyrene N/A -- N/A N/A

Benzo(b)fluoranthene 1.4E-08 -- N/A 1.4E-08 Benzo(b)fluoranthene N/A -- N/A N/A

2-Amino-4.6-DNT N/A -- N/A N/A 2-Amino-4.6-DNT 2.3E-02 -- 7.5E-03 3.0E-02

Perchlorate N/A -- N/A N/A Perchlorate Thyroid 1.4E-05 -- 1.9E-06 1.6E-05

Aluminum N/A -- N/A N/A Aluminum CNS 3.9E-02 -- 3.9E-03 4.3E-02

Arsenic 5.8E-07 -- 5.2E-08 6.3E-07 Arsenic Skin/Vascular 9.0E-02 -- 7.9E-03 9.8E-02

Chromium N/A -- N/A N/A Chromium NOAEL 4.4E-03 -- 1.2E-02 1.6E-02

Iron N/A -- N/A N/A Iron GI 2.7E-01 -- 3.6E-02 3.0E-01

Lead N/A -- N/A N/A Lead N/A -- N/A N/A

Manganese N/A -- N/A N/A Manganese CNS 2.8E-02 -- 2.2E-03 3.1E-02

Thallium N/A -- N/A N/A Thallium Skin 6.2E-02 -- 1.6E-03 6.3E-02

(Total) 7.4E-07 0.0E+00 5.2E-08 7.9E-07 (Total) 5.2E-01 0.0E+00 7.0E-02 5.9E-01

Total Risk Across Surface Soil 7.9E-07 Total Risk Across Surface Soil 5.9E-01

Total Cancer Risk Across All Media and All Exposure Routes  7.9E-07 Total Hazard Index Across All Media and All Exposure Routes  5.9E-01

 

CNS = Central Nervous System Total CNS HI = 7.4E-02

GI = Gastrointestinal Total GI HI = 3.0E-01

NOAEL = No Observable Adverse Effect Level Total NOEAL = 1.6E-02

N/A = Not Applicable or Not Available Total Skin HI = 1.6E-01

Total Thyroid HI = 1.6E-05

Total Vascular HI = 9.8E-02

Receptor Population:  Construction Worker
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TABLE 9.8.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 39, NDW, Indian Head, Maryland
Scenario Timeframe: Future

Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 39 Soil

Benzo(a)anthracene 6.9E-08 -- N/A 6.9E-08 Benzo(a)anthracene N/A -- N/A N/A

Benzo(a)pyrene 6.9E-07 -- N/A 6.9E-07 Benzo(a)pyrene N/A -- N/A N/A

Benzo(b)fluoranthene 7.4E-08 -- N/A 7.4E-08 Benzo(b)fluoranthene N/A -- N/A N/A

2-Amino-4.6-DNT N/A -- N/A N/A 2-Amino-4.6-DNT 4.7E-03 -- 1.0E-02 1.5E-02

Perchlorate N/A -- N/A N/A Perchlorate Thyroid 3.0E-06 -- 2.7E-04 2.7E-04

Aluminum N/A -- N/A N/A Aluminum CNS 8.2E-03 -- 5.2E-03 1.3E-02

Arsenic 3.0E-06 -- 1.7E-06 4.8E-06 Arsenic Skin/Vascular 1.9E-02 -- 1.1E-02 2.9E-02

Chromium N/A -- N/A N/A Chromium NOAEL 6.1E-03 -- 1.0E-01 1.1E-01

Iron N/A -- N/A N/A Iron GI 5.6E-02 -- 4.8E-02 1.0E-01

Lead N/A -- N/A N/A Lead N/A -- N/A N/A

Manganese N/A -- N/A N/A Manganese CNS 5.9E-03 -- 2.9E-03 8.8E-03

Thallium N/A -- N/A N/A Thallium Skin/Vascular 1.3E-02 -- 2.2E-03 1.5E-02

(Total) 3.8E-06 0.0E+00 1.7E-06 5.6E-06 (Total) 1.1E-01 0.0E+00 1.8E-01 3.0E-01

Total Risk Across Surface Soil 5.6E-06 Total Risk Across Surface Soil 3.0E-01

Total Cancer Risk Across All Media and All Exposure Routes  5.6E-06 Total Hazard Index Across All Media and All Exposure Routes  3.0E-01

 

CNS = Central Nervous System Total CNS HI = 2.2E-02

GI = Gastrointestinal Total GI HI = 1.0E-01

NOAEL = No Observable Adverse Effect Level Total NOEAL = 1.1E-01

N/A = Not Applicable or Not Available Total Skin HI = 4.4E-02

Total Thyroid HI = 2.7E-04

Total Vascular HI = 4.4E-02

Receptor Population:  Industrial Worker
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TABLE 9.9.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 39, NDW, Indian Head, Maryland
Scenario Timeframe: Future

Receptor Age:  Adolescent

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 39 Soil

Benzo(a)anthracene 7.1E-09 -- N/A 7.1E-09 Benzo(a)anthracene N/A -- N/A N/A

Benzo(a)pyrene 7.1E-08 -- N/A 7.1E-08 Benzo(a)pyrene N/A -- N/A N/A

Benzo(b)fluoranthene 7.6E-09 -- N/A 7.6E-09 Benzo(b)fluoranthene N/A -- N/A N/A

2-Amino-4.6-DNT N/A -- N/A N/A 2-Amino-4.6-DNT 1.3E-03 -- 8.5E-04 2.2E-03

Perchlorate N/A -- N/A N/A Perchlorate Thyroid 8.4E-07 -- 2.1E-07 1.1E-06

Aluminum N/A -- N/A N/A Aluminum CNS 2.3E-03 -- 4.4E-04 2.8E-03

Arsenic 3.1E-07 -- 5.4E-08 3.6E-07 Arsenic Skin/Vascular 5.4E-03 -- 9.0E-04 6.3E-03

Chromium N/A -- N/A N/A Chromium NOAEL 1.8E-03 -- 8.9E-03 1.1E-02

Iron N/A -- N/A N/A Iron GI 1.6E-02 -- 4.1E-03 2.0E-02

Lead N/A -- N/A N/A Lead N/A -- N/A N/A

Manganese N/A -- N/A N/A Manganese CNS 1.7E-03 -- 2.4E-04 1.9E-03

Thallium N/A -- N/A N/A Thallium Skin/Vascular 3.7E-03 -- 1.9E-04 3.8E-03

(Total) 4.0E-07 0.0E+00 5.4E-08 4.5E-07 (Total) 3.2E-02 0.0E+00 1.6E-02 4.8E-02

Total Risk Across Surface Soil 4.5E-07 Total Risk Across Surface Soil 4.8E-02

Total Cancer Risk Across All Media and All Exposure Routes  4.5E-07 Total Hazard Index Across All Media and All Exposure Routes  4.8E-02

 

CNS = Central Nervous System Total CNS HI = 4.7E-03

GI = Gastrointestinal Total GI HI = 2.0E-02

NOAEL = No Observable Adverse Effect Level Total NOEAL = 1.1E-02

N/A = Not Applicable or Not Available Total Skin HI = 1.0E-02

Total Thyroid HI = 1.1E-06

Total Vascular HI = 1.0E-02

Receptor Population: Trespasser/Visitor
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TABLE 9.10.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 39, NDW, Indian Head, Maryland
Scenario Timeframe: Future

Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 39 Soil

Benzo(a)anthracene 1.4E-08 -- N/A 1.4E-08 Benzo(a)anthracene N/A -- N/A N/A

Benzo(a)pyrene 1.4E-07 -- N/A 1.4E-07 Benzo(a)pyrene N/A -- N/A N/A

Benzo(b)fluoranthene 1.5E-08 -- N/A 1.5E-08 Benzo(b)fluoranthene N/A -- N/A N/A

2-Amino-4.6-DNT N/A -- N/A N/A 2-Amino-4.6-DNT 9.8E-04 -- 8.9E-04 1.9E-03

Perchlorate N/A -- N/A N/A Perchlorate Thyroid 6.2E-07 -- 2.2E-07 8.4E-07

Aluminum N/A -- N/A N/A Aluminum CNS 1.7E-03 -- 4.6E-04 2.2E-03

Arsenic 6.0E-07 -- 1.5E-07 7.5E-07 Arsenic Skin/Vascular 3.9E-03 -- 9.4E-04 4.8E-03

Chromium N/A -- N/A N/A Chromium NOAEL 1.3E-03 -- 9.3E-03 1.1E-02

Iron N/A -- N/A N/A Iron GI 1.2E-02 -- 4.2E-03 1.6E-02

Lead N/A -- N/A N/A Lead N/A -- N/A N/A

Manganese N/A -- N/A N/A Manganese CNS 1.2E-03 -- 2.6E-04 1.5E-03

Thallium N/A -- N/A N/A Thallium Skin/Vascular 2.7E-03 -- 1.9E-04 2.9E-03

(Total) 7.7E-07 0.0E+00 1.5E-07 9.2E-07 (Total) 2.3E-02 0.0E+00 1.6E-02 4.0E-02

Total Risk Across Surface Soil 9.2E-07 Total Risk Across Surface Soil 4.0E-02

Total Cancer Risk Across All Media and All Exposure Routes  9.2E-07 Total Hazard Index Across All Media and All Exposure Routes  4.0E-02

 

CNS = Central Nervous System Total CNS HI = 3.7E-03

GI = Gastrointestinal Total GI HI = 1.6E-02

NOAEL = No Observable Adverse Effect Level Total NOEAL = 1.1E-02

N/A = Not Applicable or Not Available Total Skin HI = 7.7E-03

Total Thyroid HI = 8.4E-07

Total Vascular HI = 7.7E-03

Receptor Population: Trespasser/Visitor
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TABLE 9.11.CT

 
CENTRAL TENDENCY

Site 39, NDW, Indian Head, Maryland
Scenario Timeframe: Future

Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
 Absorption Routes Total Target Organ Absorption Routes Total

Soil* Soil Site 39 Soil

Benzo(a)anthracene N/A -- N/A N/A Benzo(a)anthracene N/A -- N/A N/A

Benzo(a)pyrene N/A -- N/A N/A Benzo(a)pyrene N/A -- N/A N/A

Benzo(b)fluoranthene N/A -- N/A N/A Benzo(b)fluoranthene N/A -- N/A N/A

2-Amino-4.6-DNT N/A -- N/A N/A 2-Amino-4.6-DNT 1.9E-02 -- 7.4E-03 2.6E-02

Perchlorate N/A -- N/A N/A Perchlorate Thyroid 1.2E-05 -- 2.0E-06 1.4E-05

Aluminum N/A -- N/A N/A Aluminum CNS 2.0E-02 -- 2.4E-03 2.2E-02

Arsenic N/A -- N/A N/A Arsenic Skin/Vascular 6.9E-02 -- 7.2E-03 7.6E-02

Chromium N/A -- N/A N/A Chromium NOAEL 1.5E-02 -- 4.8E-02 6.3E-02

Iron N/A -- N/A N/A Iron GI 7.0E-02 -- 1.1E-02 8.1E-02

Lead N/A -- N/A N/A Lead N/A -- N/A N/A

Manganese N/A -- N/A N/A Manganese CNS 1.7E-02 -- 1.5E-03 1.8E-02

Thallium N/A -- N/A N/A Thallium Skin/Vascular 4.4E-02 -- 1.4E-03 4.5E-02

(Total) N/A N/A N/A N/A (Total) 2.5E-01 0.0E+00 7.9E-02 3.3E-01

Total Risk Across Soil N/A Total Hazard Index Across Soil 3.3E-01

Total Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  3.3E-01

CNS = Central Nervous System Total CNS HI = 4.1E-02

GI = Gastrointestinal Total GI HI = 8.1E-02

NOAEL = No Observable Adverse Effect Level Total NOEAL = 6.3E-02

N/A = Not Applicable or Not Available Total Skin HI = 1.2E-01

Total Thyroid HI = 1.4E-05

Total Vascular HI = 1.2E-01

Receptor Population:  Resident

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
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TABLE 10.1.RME

RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE

Site 39, NDW, Indian Head, Maryland
Scenario Timeframe: Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
 Absorption Routes Total Target Organ Absorption Routes Total

Soil* Soil Site 39 Soil

Benzo(a)anthracene Benzo(a)anthracene

Benzo(a)pyrene Benzo(a)pyrene

Benzo(b)fluoranthene Benzo(b)fluoranthene

2-Amino-4,6-DNT 2-Amino-4,6-DNT

Perchlorate Perchlorate Thyroid

Aluminum Aluminum CNS 1.1E-01 -- 7.4E-03 1.1E-01

Arsenic Arsenic Skin/Vascular 2.5E-01 -- 1.5E-02 2.6E-01

Chromium Chromium NOAEL 8.0E-02 -- 1.5E-01 2.3E-01

Iron Iron GI 2.4E-01 -- 2.3E-02 2.6E-01

Lead Lead

Manganese Manganese CNS

Thallium Thallium Skin/Vascular 1.7E-01 -- 3.1E-03 1.7E-01

(Total) (Total) 8.4E-01 0.0E+00 2.0E-01 1.0E+00

Total Risk Across Soil Total Hazard Index Across Soil 1.0E+00

Total Cancer Risk Across All Media and All Exposure Routes  Total Hazard Index Across All Media and All Exposure Routes  1.0E+00

Total CNS HI = 1.1E-01

Total GI HI = 2.6E-01

Total NOAEL HI = 2.3E-01

Total Skin HI = 4.3E-01

Total Thyroid HI =

 Total Vascular HI = 4.3E-01
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TABLE 10.2.RME

RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE

Site 39, NDW, Indian Head, Maryland
Scenario Timeframe: Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
 Absorption Routes Total Target Organ Absorption Routes Total

Soil* Soil Site 39 Soil

Benzo(a)anthracene Benzo(a)anthracene

Benzo(a)pyrene 3.1E-06 -- N/A 3.1E-06 Benzo(a)pyrene

Benzo(b)fluoranthene Benzo(b)fluoranthene

2-Amino-4,6-DNT 2-Amino-4,6-DNT

Perchlorate Perchlorate Thyroid

Aluminum Aluminum CNS

Arsenic 1.4E-05 -- 1.3E-05 2.6E-05 Arsenic Skin/Vascular

Chromium Chromium NOAEL

Iron Iron GI

Lead Lead

Manganese Manganese CNS

Thallium Thallium Skin/Vascular

(Total) 1.7E-05 1.3E-05 2.9E-05 (Total) 

Total Risk Across Soil 2.9E-05 Total Hazard Index Across Soil

Total Cancer Risk Across All Media and All Exposure Routes  2.9E-05 Total Hazard Index Across All Media and All Exposure Routes  

N/A = Not Applicable or Not Available
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Appendix E.3 
 

Human Health Risk Assessment 
Site 45, NDW, Indian Head



Appendix E.3.1 
 

Results and Statistical Evaluation for  
Chemicals of Potential Concern 

Site 45, NDW, Indian Head



Sample ID
Sample Date
Analyte Name

VOCs (µg/kg)
Methylene Chloride 12 UJ 9.4 J 12 UJ 8.2 J 4.8 J 4.9 J 6.7 J 6.5 J
Tetrachloroethene 12 UJ 3.7 J 12 UJ 12 U 11 UJ 2.7 J 11 U 2.6 J
Toluene 12 UJ 12 U 12 UJ 12 U 11 UJ 12 UJ 1.3 J 11 U
Xylene, total 12 UJ 12 U 12 UJ 12 U 11 UJ 12 UJ 1.7 J 11 U

SVOCs (µg/kg)
Benzaldehyde 390 U 790 J 390 UJ 380 UJ 99 J 410 UJ 370 UJ 380 UJ
Butylbenzylphthalate 41 J 410 U 390 U 380 U 360 U 410 U 380 U 380 U
Di-n-butylphthalate 390 U 410 U 390 U 85 J 110 J 50 J 140 J 380 U
Diethylphthalate 91 J 410 U 390 U 380 U 360 U 410 U 380 U 380 U
bis(2-Ethylhexyl)phthalate 390 U 410 U 390 U 39 J 360 U 410 U 380 U 380 U

Explosives (mg/kg)
Nitrocellulose 3.4 3.1 2.9 2.9 2.7 3.1 2.9 2.9

Total Metals (mg/kg)
Aluminum 12,800 4,850 6,300 8,060 2,660 2,280 16,300 8,460
Antimony 1.4 J 2.1 J 1.3 J 1.1 J 0.66 U 1.7 J 0.77 J 1.1 J
Arsenic 7.6 8.2 4.1 4.4 1.3 J 4 5.7 1.8 J
Barium 55.8 40.3 J 66 23.8 J 9.3 J 15.7 J 62.6 51.4
Beryllium 0.67 J 0.55 J 0.51 J 0.54 J 0.26 B 0.29 B 0.54 J 0.36 B
Cadmium 0.38 B 6.5 J 0.21 B 0.32 B 0.17 B 0.13 B 0.17 B 0.11 B
Calcium 442 J 393 J 189 J 208 J 230 J 181 J 400 J 309 J
Chromium 20.6 J 22.5 J 11.8 J 12.6 J 6.2 J 5.4 J 21.1 J 12.9 J
Cobalt 7.2 J 8.3 J 6.1 J 6.5 J 1.5 J 2.7 J 5.7 J 4.4 J
Copper 9.9 J 14.1 J 4.2 J 5 J 2.9 J 5.6 J 11.9 J 5 J
Iron 30,900 J 54,900 J 14,200 J 17,500 J 4,380 J 7,360 J 13,500 J 4,990 J
Lead 7.7 21.1 5.1 5.7 1.9 2.1 9.6 8
Magnesium 897 J 342 J 467 J 555 J 214 J 220 J 1,660 863 J
Manganese 118 J 756 J 187 J 105 J 12.9 J 36.3 J 40.5 J 16.2 J
Nickel 4.3 J 3.5 J 3 J 2.9 J 2 J 2.1 J 8.8 J 5.6 J
Potassium 661 J 301 J 303 J 401 J 173 J 315 J 882 J 402 J
Selenium 1.6 1.3 0.74 U 1.6 0.68 U 0.85 J 0.73 U 0.73 U
Silver 1.5 B 2.6 0.78 B 1.3 B 0.56 B 0.61 B 0.79 B 0.51 B

Table E.3.1.1
Soil Data Quantitatively Used in the Site 45 HHRA

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

IS45SS030001 IS45SS040001
4/2/2001

IS45SS010001 IS45SS020001
4/2/2001 4/2/2001 4/2/2001

IS45SB010708 IS45SB021112 IS45SB030708 IS45SB040708
04/02/01 04/02/01 04/02/01 04/02/01
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Sample ID
Sample Date

Table E.3.1.1
Soil Data Quantitatively Used in the Site 45 HHRA

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

IS45SS030001 IS45SS040001
4/2/2001

IS45SS010001 IS45SS020001
4/2/2001 4/2/2001 4/2/2001

IS45SB010708 IS45SB021112 IS45SB030708 IS45SB040708
04/02/01 04/02/01 04/02/01 04/02/01

Thallium 0.91 U 0.96 U 0.9 U 0.89 U 0.83 U 0.96 U 1.2 J 0.89 U
Vanadium 39.5 21.5 18.2 21.1 8.1 J 11.9 J 37.4 18.2
Zinc 26.7 31.4 19.3 21.1 11.8 11.1 37.7 19.3

* Does not include site-specific background sample IS45SS050001
Gray fill indicates analyte was detected
J = Reported value is estimated
B = Analyte not detected above associated blank
U = Not detected, associated value is the quantitation limit
UJ = Not detected, quantitation limit may be inaccurate
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Table E.3.1.2
Statistical Evaluation of Surface Soil Data Quantitatively Used in the Site 45 HHRA

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Analyte Name

Maximum
Detected

Concentration

Minimum
Detected

Concentration

SampleID of
Maximum
Detected

Value

Mean
Value

(Norm)

Mean
Value
(Ln)

Standard
Deviation

(Norm)

Standard
Deviation

(Ln)

Shapiro-
Wilkes/

Dagastino
- Quantile

(Norm)

Shapiro-
Wilkes/

Dagastino
- Value
(Norm)

Shapiro-
Wilkes/

Dagastino
- Test

(Norm)

Shapiro-
Wilkes/

Dagastin
 - Quantile

(Ln)

Shapiro-
Wilkes/

Dagastino
- Value

(Ln)

Shapiro-
Wilkes/

Dagastino
- Test
(Ln) T Value H Value

95%
UCL

(Norm)

95%
UCL
(Ln)

Metals (mg/kg)

Aluminum 4 - 4 12800 4850 IS45SS010001 8002.5 8.921727 3457.170085 0.412854483 0.748 0.924782737 TRUE 0.748 0.980891242 TRUE 2.353 4.015 12069.861 21247.052
Arsenic 4 - 4 8.2 4.1 IS45SS020001 6.075 1.7562185 2.125049019 0.360364965 0.748 0.83044026 TRUE 0.748 0.82807386 TRUE 2.353 3.664 8.5751202 13.243013
Cadmium 4 - 4 6.5 0.21 IS45SS020001 1.8525 -0.448966 3.099132943 1.56711118 0.748 0.651456634 FALSE 0.748 0.773752154 TRUE 2.353 13.976 5.4986299 676066.64
Iron 4 - 4 54900 14200 IS45SS020001 29375 10.145683 18485.55743 0.608111449 0.748 0.890623027 TRUE 0.748 0.946334143 TRUE 2.353 5.631 51123.258 221369.73
Manganese 4 - 4 756 105 IS45SS020001 291.5 5.3209487 311.7504344 0.906316081 0.748 0.722393127 FALSE 0.748 0.834252459 TRUE 2.353 8.196 658.27439 22478.334

Detection
Frequency
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Table E.3.1.3
Statistical Evaluation of Surface Soil and Subsurface Soil Data Used in the Site 45 HHRA

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Analyte Name

Minimum 
Detected 

Concentration

Maximum 
Detected 

Concentration

SampleID of 
Maximum 

Detected Value

Mean 
Value 

(Norm)

Mean 
Value 
(Ln)

Standard 
Deviation 

(Norm)

Standard 
Deviation 

(Ln)

Shapiro-
Wilkes 

/DAgastino - 
Quantile 
(Norm)

Shapiro-
Wilkes 

/DAgastino - 
Value (Norm)

Shapiro-
Wilkes 

/DAgastino - 
Test (Norm)

Shapiro-
Wilkes 

/DAgastino - 
Quantile 

(Ln)

Shapiro-
Wilkes 

/DAgastino 
- Value 

(Ln)

Shapiro-
Wilkes 

/DAgastino 
- Test (Ln)

T 
Value

H 
Value

95% UCL
(Norm)

95% UCL
(Ln)

Metals (mg/kg)
Aluminum 8 - 8 2280 16300 IS45SB030708 7713.75 8.76 4862.92 0.70 0.818 0.93 TRUE 0.82 0.95 TRUE 1.90 2.78 10971.83 16826.33
Arsenic 8 - 8 1.3 8.2 IS45SS020001 4.64 1.38 2.47 0.65 0.818 0.94 TRUE 0.82 0.90 TRUE 1.90 2.68 6.29 9.44
Cadmium 8 - 8 0.11 6.5 IS45SS020001 1.00 -1.20 2.22 1.31 0.818 0.46 FALSE 0.82 0.72 FALSE 1.90 4.33 2.49 6.06
Iron 8 - 8 4380 54900 IS45SS020001 18466.25 9.49 17026.01 0.87 0.818 0.81 FALSE 0.82 0.96 TRUE 1.90 3.18 29873.40 55132.32
Manganese 8 - 8 12.9 756 IS45SS020001 158.99 4.24 248.60 1.35 0.818 0.63 FALSE 0.82 0.96 TRUE 1.90 4.44 325.55 1675.76
Thallium 1 - 8 1.2 1.2 IS45SB030708 0.55 -0.67 0.26 0.35 0.818 0.49 FALSE 0.82 0.55 FALSE 1.90 2.15 0.72 0.72

Detection 
Frequency

Page 1 of 1 5/4/2004



Appendix E.3.2 
 

HHRA Tables Following RAGS Part D 
Site 45, Indian Head 



TABLE 1

SELECTION OF EXPOSURE PATHWAYS

Site 45, NDW, 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 Surface Soil Surface Soil Site 45 Surface Soil Trespasser/Visitor Adolescent Dermal 
Absorption

On-site Quant Nearby residents may trespass on site and contact site surface soil.

Ingestion On-site Quant Nearby residents may trespass on site and contact site surface soil.
Adult Dermal 

Absorption
On-site Quant Nearby residents may trespass on site and contact site surface soil.

Ingestion On-site Quant Nearby residents may trespass on site and contact site surface soil.
Industrial Worker Adult Dermal 

Absorption
On-site Quant Site workers may be exposed to surface soil during maintenance activities, site 

inspections, or daily duties.
Ingestion On-site Quant Site workers may be exposed to surface soil during maintenance activities, site 

inspections, or daily duties.
Air Emissions from Site 45 Soil Trespasser/Visitor Adolescent Inhalation On-site Quant Nearby residents may trespass on site and inhale vapors and/or fugitive dust from soil.

Adult Inhalation On-site Quant Nearby residents may trespass on site and inhale vapors and/or fugitive dust from soil.
Industrial Worker Adult Inhalation On-site Quant Site workers may inhale vapors and/or fugitive dust from soil during maintenance 

activities, site inspections, or daily duties.
Future Soil* Soil Site 45 Soil Resident Adult Dermal 

Absorption
On-site Quant The site is not expected to be developed for residential use; however, the residential 

scenario is conservatively included in this evaluation.
Ingestion On-site Quant The site is not expected to be developed for residential use; however, the residential 

scenario is conservatively included in this evaluation.
Child Dermal 

Absorption
On-site Quant The site is not expected to be developed for residential use; however, the residential 

scenario is conservatively included in this evaluation.
Ingestion On-site Quant The site is not expected to be developed for residential use; however, the residential 

scenario is conservatively included in this evaluation.
Child/Adult Dermal 

Absorption
On-site Quant The site is not expected to be developed for residential use; however, the residential 

scenario is conservatively included in this evaluation.
Ingestion On-site Quant The site is not expected to be developed for residential use; however, the residential 

scenario is conservatively included in this evaluation.
Construction Worker Adult Dermal 

Absorption
On-site Quant Construction worker may be exposed to surface and subsurface soil during excavation 

activities.
Ingestion On-site Quant Construction worker may be exposed to surface and subsurface soil during excavation 

activities.
Industrial Worker Adult Dermal 

Absorption
On-site Quant Site workers may be exposed to surface and subsurface soil during maintenance 

activities, site inspections, or daily duties.
Ingestion On-site Quant Site workers may be exposed to surface and subsurface soil during maintenance 

activities, site inspections, or daily duties.
Trespasser/Visitor Adolescent Dermal 

Absorption
On-site Quant Trespasser/visitor may be exposed to surface and subsurface soil during excavation 

activities.
Ingestion On-site Quant Trespasser/visitor may be exposed to surface and subsurface soil during excavation 

activities.
Adult Dermal 

Absorption
On-site Quant Trespasser/visitor may be exposed to surface and subsurface soil during excavation 

activities.
Ingestion On-site Quant Trespasser/visitor may be exposed to surface and subsurface soil during excavation 

activities.
Air Emissions from Site 45 Soil Resident Adult Inhalation On-site Quant The site is not expected to be developed for residential use; however, the residential 

scenario is conservatively included in this evaluation.
Child Inhalation On-site Quant The site is not expected to be developed for residential use; however, the residential 

scenario is conservatively included in this evaluation.
Child/Adult Inhalation On-site Quant The site is not expected to be developed for residential use; however, the residential 

scenario is conservatively included in this evaluation.
Construction Worker Adult Inhalation On-site Quant Construction workers may inhale vapors and/or fugitive dust from soil during excavation 

activities.
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

Site 45, NDW, 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

Future Soil* Air Emissions from Site 45 Soil Industrial Worker Adult Inhalation On-site Quant Site workers may be exposed to vapors and/or fugitive dust from Site 6 soils during 
maintenance activities, site inspections, or daily duties.

Trespasser/Visitor Adolescent Inhalation On-site Quant Trespassers/visitors may be exposed to vapors and/or fugitive dust from Site 6 soils.
Adult Inhalation On-site Quant Trespassers/visitors may be exposed to vapors and/or fugitive dust from Site 6 soils.

*  Surface soil and subsurface soil
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TABLE 2.1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current
Medium:  Surface Soil
Exposure Medium:  Soil
Exposure Point: Site 45 Surface Soil

CAS    Chemical  Minimum [1] Minimum  Maximum [1] Maximum Units Location Detection Range of Concentration Background      Screening [4] Potential Potential COPC Rationale for

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value [3] Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits* Screening [2]  Value Source [5] Deletion or

Selection [6]

75-09-2 Methylene Chloride 0.0082 J 0.0094 J mg/kg IS45SS020001 2/4 0.12 9.40E-03 N/A 8.52E+01 C 0.019 SSL NO BSL

127-18-4 Tetrachloroethene 0.0037 J 0.0037 J mg/kg IS45SS020001 1/4 0.12 3.70E-03 N/A 1.23E+01 C 0.0481 SSL NO BSL

100-52-7 Benzaldehyde 0.79 J 0.79 J mg/kg IS45SS020001 1/4 0.38-0.41 7.90E-01 N/A 7.82E+02 N N/A NO BSL

117-81-7 bis(2-Ethylhexyl)phthalate 0.039 J 0.039 mg/kg IS45SS040001 1/4 0.38-0.41 3.90E-02 N/A 4.56E+01 N 2890 SSL NO BSL

85-68-7 Butylbenzylphthalate 0.041 J 0.041 J mg/kg IS45SS010001 1/4 0.38-0.41 4.10E-02 N/A 1.56E+03 C 1680 SSL NO BSL

84-66-2 Diethylphthalate 0.091 J 0.091 J mg/kg IS45SS010001 1/4 0.38-0.41 9.10E-02 N/A 6.26E+03 N 45.3 SSL NO BSL

84-74-2 Di-n-butylphthalate 0.085 J 0.085 J mg/kg IS45SS040001 1/4 0.38-0.41 8.50E-02 N/A 7.82E+02 N 496 SSL NO BSL

9004-70-0 Nitrocellulose 2.9 3.4 mg/kg IS45SS010001 4/4 2.5 3.40E+00 N/A N/A N N/A NO NTX

7429-90-5 Aluminum 4,850 12,800 mg/kg IS45SS010001 4/4 2 1.28E+04 N/A 7.82E+03 N N/A YES ASL

7440-36-0 Antimony 1.1 2.1 mg/kg IS45SS020001 4/4 1 2.10E+00 N/A 3.13E+00 N 1.32 SSL NO BSL

7440-38-2 Arsenic 4.1 8.2 mg/kg IS45SS020001 4/4 1 8.20E+00 N/A 4.26E-01 C 0.0261 SSL YES ASL

7440-39-3 Barium 23.8 66 mg/kg IS45SS030001 4/4 0.07 6.60E+01 N/A 5.48E+02 N 211 SSL NO BSL

7440-41-7 Beryllium 0.51 0.67 mg/kg IS45SS010001 4/4 0.01 6.70E-01 N/A 1.56E+01 N 1154 NO BSL

7440-43-9 Cadmium 0.21 6.5 mg/kg IS45SS020001 4/4 -0.05 6.50E+00 N/A 3.91E+00 N 2.74 SSL YES ASL

7440-70-2 Calcium 189 442 mg/kg IS45SS010001 4/4 1 4.42E+02 N/A N/A N/A NO NUT

7440-47-3 Chromium 11.8 22.5 mg/kg IS45SS020001 4/4 0.18-0.19 2.25E+01 N/A 2.35E+01 N 4.2 SSL NO BSL

7440-48-4 Cobalt 6.1 8.3 mg/kg IS45SS020001 4/4 0.23-0.25 8.30E+00 N/A 1.56E+02 N N/A NO BSL

7440-50-8 Copper 4.2 14.1 mg/kg IS45SS020001 4/4 0.18-0.19 1.41E+01 N/A 3.13E+02 N 1050 SSL NO BSL

7439-89-6 Iron 14,200 54,900 mg/kg IS45SS020001 4/4 3-4 5.49E+04 N/A 4.69E+03 N N/A YES ASL

7439-92-1 Lead 5.1 21.1 mg/kg IS45SS020001 4/4 1 2.11E+01 N/A 4.00E+02 N/A NO BSL

7439-95-4 Magnesium 342 897 mg/kg IS45SS010001 4/4 2 8.97E+02 N/A N/A N/A NO NUT

7439-96-5 Manganese 105 756 mg/kg IS45SS020001 4/4 0.05 7.56E+02 N/A 1.56E+02 N 95.2 SSL YES ASL

7440-02-0 Nickel 2.9 4.3 mg/kg IS45SS010001 4/4 0.39-0.42 4.30E+00 N/A 1.56E+02 N N/A NO BSL

7440-09-7 Potassium 301 661 mg/kg IS45SS010001 4/4 7-8 6.61E+02 N/A N/A N/A NO NUT

7782-49-2 Selenium 1.3 1.6 mg/kg IS45SS010001 3/4 1 1.60E+00 N/A 3.91E+01 N 1.9 SSL NO BSL

7440-22-4 Silver 0.78 2.6 mg/kg IS45SS020001 4/4 0.18-0.19 2.60E+00 N/A 3.91E+01 N 3.1 SSL NO BSL

7440-23-5 Sodium 63.5 83.4 mg/kg IS45SS040001 3/4 61-66 8.34E+01 N/A N/A N/A NO NUT

7440-62-2 Vanadium 18.2 39.5 mg/kg IS45SS010001 4/4 8-9 3.95E+01 N/A 5.48E+01 N 511 SSL NO BSL

7440-66-6 Zinc 19.3 31.4 mg/kg IS45SS020001 4/4 0.12 3.14E+01 N/A 2.35E+03 N 1360 SSL NO BSL

[1] Minimum/Maximum detected concentration.  SQL = Sample Quantification Limit

[2] Maximum concentration is used for screening.  COPC = Chemical of Potential Concern

[3] Background values not available. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 
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[4] Risk-Based Concentration Table, 9/25/2001, U.S. EPA Region III, Jennifer Hubbard.                        To Be Considered

Residential soil RBC (Cancer benchmark value = 1E-06, adjusted HQ=0.1). J = Estimated Value

RBC value for Chromium VI used for total chromium.  K = Biased High

Lead screening toxicity value is 400 mg/kg, the EPA residential soil screening level for lead. L = Biased Low

No screening value is available for nitrocellulose.  This compound will be evaluated qualitatively in the uncertainty analysis.

[5] SSL = EPA Region III Soil Screening Levels, based on a Dilution and C = Carcinogenic

          Attenuation Factor of 20.  Cancer benchmark value = 1E-06, adjusted HQ=0.1 N = Noncarcinogenic

[6] Rationale Codes  N/A = Not Available

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
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current
Medium:  Surface Soil
Exposure Medium:  Air
Exposure Point: Site 45

CAS    Chemical  Minimum [1] Minimum  Maximum [1] Maximum Units Location Detection Range of Concentration Background      Screening [4] Potential Potential COPC Rationale for

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value [3] Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening [2]  Value Source Deletion or

Selection [5]

75-09-2 Methylene Chloride 2.5E-06 J 2.9E-06 J mg/m3 IS45SS020001 2/4 NA 2.9E-06 N/A 3.8E-03 C NO BSL

127-18-4 Tetrachloroethene 1.1E-06 J 1.1E-06 J mg/m3 IS45SS020001 1/4 NA 1.1E-06 N/A 3.1E-03 C NO BSL

100-52-7 Benzaldehyde 6.0E-10 J 6.0E-10 J mg/m3 IS45SS020001 1/4 NA 6.0E-10 N/A 3.7E-02 N NO BSL

117-81-7 bis(2-Ethylhexyl)phthalate 3.0E-11 J 3.0E-11 J mg/m3 IS45SS040001 1/4 NA 3.0E-11 N/A 4.5E-04 C NO BSL

85-68-7 Butylbenzylphthalate 3.1E-11 J 3.1E-11 J mg/m3 IS45SS010001 1/4 NA 3.1E-11 N/A 7.3E-02 N NO BSL

84-66-2 Diethylphthalate 6.9E-11 J 6.9E-11 J mg/m3 IS45SS010001 1/4 NA 6.9E-11 N/A 2.9E-01 N NO BSL

84-74-2 Di-n-butylphthalate 6.4E-11 J 6.4E-11 J mg/m3 IS45SS040001 1/4 NA 6.4E-11 N/A 3.7E-02 N NO BSL

9004-70-0 Nitrocellulose 2.2E-09 2.6E-09 mg/m3 IS45SS010001 4/4 NA 2.6E-09 N/A N/A NO NTX

7429-90-5 Aluminum 3.7E-06 9.7E-06 mg/m3 IS45SS010001 4/4 NA 9.7E-06 N/A 3.7E-04 N NO BSL

7440-36-0 Antimony 8.3E-10 1.6E-09 mg/m3 IS45SS020001 4/4 NA 1.6E-09 N/A 1.5E-04 N NO BSL

7440-38-2 Arsenic 3.1E-09 6.2E-09 mg/m3 IS45SS020001 4/4 NA 6.2E-09 N/A 4.1E-07 C NO BSL

7440-39-3 Barium 1.8E-08 5.0E-08 mg/m3 IS45SS030001 4/4 NA 5.0E-08 N/A 5.1E-05 N NO BSL

7440-41-7 Beryllium 3.9E-10 5.1E-10 mg/m3 IS45SS010001 4/4 NA 5.1E-10 N/A 7.5E-07 C NO BSL

7440-43-9 Cadmium 1.6E-10 4.9E-09 mg/m3 IS45SS020001 4/4 NA 4.9E-09 N/A 9.9E-07 C NO BSL

7440-70-2 Calcium 1.4E-07 3.3E-07 mg/m3 IS45SS010001 4/4 NA 3.3E-07 N/A N/A NO NUT

7440-47-3 Chromium 8.9E-09 1.7E-08 mg/m3 IS45SS020001 4/4 NA 1.7E-08 N/A 1.5E-07 C NO BSL

7440-48-4 Cobalt 4.6E-09 6.3E-09 mg/m3 IS45SS020001 4/4 NA 6.3E-09 N/A 1.8E-06 N NO BSL

7440-50-8 Copper 3.2E-09 1.1E-08 mg/m3 IS45SS020001 4/4 NA 1.1E-08 N/A 1.5E-02 N NO BSL

7439-89-6 Iron 1.1E-05 4.2E-05 mg/m3 IS45SS020001 4/4 NA 4.2E-05 N/A 2.2E-01 N NO BSL

7439-92-1 Lead 3.9E-09 1.6E-08 mg/m3 IS45SS020001 4/4 NA 1.6E-08 N/A N/A NO NTX

7439-95-4 Magnesium 2.6E-07 6.8E-07 mg/m3 IS45SS010001 4/4 NA 6.8E-07 N/A N/A NO NUT

7439-96-5 Manganese 8.0E-08 5.7E-07 mg/m3 IS45SS020001 4/4 NA 5.7E-07 N/A 5.2E-06 N NO BSL

7440-02-0 Nickel 2.2E-09 3.3E-09 mg/m3 IS45SS010001 4/4 NA 3.3E-09 N/A 7.3E-03 N NO BSL

7440-09-7 Potassium 2.3E-07 5.0E-07 mg/m3 IS45SS010001 4/4 NA 5.0E-07 N/A N/A NO NUT

7782-49-2 Selenium 9.8E-10 1.2E-09 mg/m3 IS45SS010001 3/4 NA 1.2E-09 N/A 1.8E-02 N NO BSL

7440-22-4 Silver 5.9E-10 2.0E-09 mg/m3 IS45SS020001 4/4 NA 2.0E-09 N/A 1.8E-03 N NO BSL

7440-23-5 Sodium 4.8E-08 6.3E-08 mg/m3 IS45SS040001 3/4 NA 6.3E-08 N/A N/A NO NUT

7440-62-2 Vanadium 1.4E-08 3.0E-08 mg/m3 IS45SS010001 4/4 NA 3.0E-08 N/A 2.6E-03 N NO BSL

7440-66-6 Zinc 1.5E-08 2.4E-08 mg/m3 IS45SS020001 4/4 NA 2.4E-08 N/A 1.1E-01 N NO BSL

[1] Minimum/maximum detected soil concentration multiplied by 1/PEF + 1/VF.  PEF = 1.32E+9 m3/kg, VF = chemical specific for VOCs only.

PEF from EPA's Soil Screening Guidance and VF calculated on Table 2.2.A.  
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[2] Maximum concentration is used for screening. SQL = Sample Quantification Limit

[3] Background values not available.  COPC = Chemical of Potential Concern

[4] Risk-Based Concentration Table, 9/25/2001, U.S. EPA Region III, Jennifer Hubbard. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

Ambient air RBC (Cancer benchmark value = 1E-06, adjusted HQ=0.1).                        To Be Considered

RBC value for chromium VI used for total chromium. J = Estimated Value

No inhalation toxicity data are available for nitrocellulose or lead.  These compounds will be evaluated qualitatively in the uncertainty analysis. K = Biased High

[5] Rationale Codes L = Biased Low

Selection Reason: Above Screening Levels (ASL) C = Carcinogenic

Deletion Reason: No Toxicity Information (NTX)  N = Noncarcinogenic

Essential Nutrient (NUT)  N/A = Not Available

Below Screening Level (BSL)
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Diffusivity Henry's Law Diffusivity Soil Organic Carbon Soil Water Solubility Apparent Volatilization
in Air Constant in Water Partition Coeff. Partition Coeff. in Water Diffusivity Factor

Chemical (Di) (H') (Dw) (Koc) (Kd = Koc x Foc) (S) (DA) (VF)
(cm2/s) (unitless) (cm2/s) (cm3/g) (g/cm3) (mg/L) (cm2/s) (m3/kg)

Volatile Organics
Methylene Chloride 1.01E-01 8.98E-02 1.17E-05 1.17E+01 7.02E-02 1.30E+04 2.58E-03 3.23E+03
Tetrachloroethene 7.20E-02 7.54E-01 8.20E-06 1.55E+02 9.30E-01 2.00E+02 2.47E-03 3.31E+03

Volatilization factor (VF) = Q/C * (3.14 * DA * T)1/2 * 10-4 m2/cm2

 (m3/kg)    2 * rb * DA

Apparent Diffusivity (DA) = [(Qa
10/3 * Di * H'  +  Qw

10/3 * Dw)/n2]
(cm2/s)    (rb * Kd  +  Qw  +  Qa * H')

Parameters Values

Q/C - Inverse of the mean concentration at the center 90.24

      of a 0.5-acre-square source for Philadelphia (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  
Chemical and physical properties from USEPA, 1996, Soil Screening Guidance: User's Guide,  EPA/540/R-96/018.

Table 2.2.A
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 45, NDW, Indian Head, Maryland
Calculation of Chemical Specific VF Factors
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TABLE 2.3
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 45 Soils

CAS    Chemical  Minimum [1] Minimum  Maximum [1] Maximum Units Location Detection Range of Concentration Background      Screening [4] Potential Potential COPC Rationale for

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value [3] Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits* Screening [2]  Value Source [5] Deletion or
Selection [6]

75-09-2 Methylene Chloride 0.0048 J 0.0094 J mg/kg IS45SS020001  6/8 0.011-0.012 9.40E-03 N/A 8.52E+01 C 0.019 SSL NO BSL

127-18-4 Tetrachloroethene 0.0026 J 0.0037 J mg/kg IS45SS020001  3/8 0.011-0.012 3.70E-03 N/A 1.23E+01 C 0.0481 SSL NO BSL

108-88-3 Toluene 0.0013 J 0.0013 J mg/kg IS45SB030708  1/8 0.011-0.012 1.30E-03 N/A 1.56E+03 N 0.879 SSL NO BSL

1330-20-7 Xylenes 0.0017 J 0.0017 J mg/kg IS45SB030708  1/8 0.011-0.012 1.70E-03 N/A 1.56E+04 N 17 SSL NO BSL

100-52-7 Benzaldehyde 0.099 J 0.79 J mg/kg IS45SS020001 2/8 0.36-0.41 7.90E-01 N/A 7.82E+02 N N/A NO BSL

117-81-7 bis(2-Ethylhexyl)phthalate 0.039 J 0.039 J mg/kg IS45SS040001 1/8 0.36-0.41 3.90E-02 N/A 4.56E+01 C 2890 SSL NO BSL

85-68-7 Butylbenzylphthalate 0.041 J 0.041 J mg/kg IS45SS010001 1/8 0.36-0.41 4.10E-02 N/A 1.56E+03 N 1680 SSL NO BSL

84-66-2 Diethylphthalate 0.091 J 0.091 J mg/kg IS45SS010001 1/8 0.36-0.41 9.10E-02 N/A 6.26E+03 N 45.3 SSL NO BSL

84-74-2 Di-n-butylphthalate 0.05 J 0.14 J mg/kg IS45SB030708 4/8 0.36-0.41 1.40E-01 N/A 7.82E+02 N 496 SSL NO BSL

9004-70-0 Nitrocellulose 2.7 3.4 mg/kg IS45SS010001 8/8 2.5 3.40E+00 N/A N/A N/A NO NTX

7429-90-5 Aluminum 2,280 16,300 mg/kg IS45SB030708 8/8 2 1.63E+04 N/A 7.82E+03 N N/A YES ASL

7440-36-0 Antimony 0.77 2.10 mg/kg IS45SS020001 7/8 1 2.10E+00 N/A 3.13E+00 N 1.32 SSL NO BSL

7440-38-2 Arsenic 1.3 8.20 mg/kg IS45SS020001 8/8 1 8.20E+00 N/A 4.26E-01 C 0.0261 SSL YES ASL

7440-39-3 Barium 9.3 66.0 mg/kg IS45SS030001 8/8  0.06 - 0.07 6.60E+01 N/A 5.48E+02 N 211 SSL NO BSL

7440-41-7 Beryllium 0.26 0.670 mg/kg IS45SS010001 8/8  0.01 - 0.11 6.70E-01 N/A 1.56E+01 N 1154 NO BSL

7440-43-9 Cadmium 0.11 6.50 mg/kg IS45SS020001 8/8  0.04 - 0.05 6.50E+00 N/A 3.91E+00 N 2.74 SSL YES ASL

7440-70-2 Calcium 181 442 mg/kg IS45SS010001 8/8 1 4.42E+02 N/A N/A N/A NO NUT

7440-47-3 Chromium 5.4 22.5 mg/kg IS45SS020001 8/8  0.17 - 0.19 2.25E+01 N/A 2.35E+01 N 4.2 SSL NO BSL

7440-48-4 Cobalt 1.5 8.30 mg/kg IS45SS020001 8/8  0.21 - 0.25 8.30E+00 N/A 1.56E+02 N N/A NO BSL

7440-50-8 Copper 2.9 14.1 mg/kg IS45SS020001 8/8  0.17 - 0.19 1.41E+01 N/A 3.13E+02 N 1050 SSL NO BSL

7439-89-6 Iron 4,380 54,900 mg/kg IS45SS020001 8/8  3 - 4 5.49E+04 N/A 4.69E+03 N N/A YES ASL

7439-92-1 Lead 1.9 21.1 mg/kg IS45SS020001 8/8 1 2.11E+01 N/A 4.00E+02 N/A NO BSL

7439-95-4 Magnesium 214 1,660 mg/kg IS45SB030708 8/8 2 1.66E+03 N/A N/A N/A NO NUT

7439-96-5 Manganese 12.9 756.0 mg/kg IS45SS020001 8/8  0.04 - 0.05 7.56E+02 N/A 1.56E+02 N 95.2 SSL YES ASL

7440-02-0 Nickel 2 8.80 mg/kg IS45SB030708 8/8  0.36 - 0.42 8.80E+00 N/A 1.56E+02 N N/A NO BSL

7440-09-7 Potassium 173 882.0 mg/kg IS45SB030708 8/8  7 - 8 8.82E+02 N/A N/A N/A NO NUT

7782-49-2 Selenium 0.85 1.60 mg/kg IS45SS010001 4/8 1 1.60E+00 N/A 3.91E+01 N 1.9 SSL NO BSL

7440-22-4 Silver 0.51 2.60 mg/kg IS45SS020001 8/8  0.17 - 0.19 2.60E+00 N/A 3.91E+01 N 3.1 SSL NO BSL

7440-23-5 Sodium 63.5 92.7 mg/kg IS45SB040708 7/8  57 - 66 9.27E+01 N/A N/A N/A NO NUT

7440-28-0 Thallium 1.2 1.20 mg/kg IS45SB030708 1/8 1 1.20E+00 N/A 5.48E-01 N 0.364 SSL YES ASL
7440-62-2 Vanadium 8.1 39.5 mg/kg IS45SS010001 8/8 8-9 3.95E+01 N/A 5.48E+01 N 511 SSL NO BSL
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7440-66-6 Zinc 11.1 37.7 mg/kg IS45SB030708 8/8 0.11-0.12 3.77E+01 N/A 2.35E+03 N 1360 SSL NO BSL

* Combined surface soil and subsurface soil data.

[1] Minimum/Maximum detected concentration.  SQL = Sample Quantification Limit

[2] Maximum concentration is used for screening.  COPC = Chemical of Potential Concern

[3] Background values not available. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[4] Risk-Based Concentration Table, 9/25/2001, U.S. EPA Region III, Jennifer Hubbard.                        To Be Considered

Residential soil RBC (Cancer benchmark value = 1E-06, adjusted HQ=0.1). J = Estimated Value

RBC value for Chromium VI used for total chromium.  K = Biased High

Lead screening toxicity value is 400 mg/kg, the EPA residential soil screening level for lead. L = Biased Low

No screening value is available for nitrocellulose.  This compound will be evaluated qualitatively in the uncertainty analysis. C = Carcinogenic

[5] SSL = EPA Region III Soil Screening Levels, based on a Dilution and N = Noncarcinogenic

Attenuation Factor of 20.  Cancer benchmark value = 1E-06, adjusted HQ=0.1 N/A = Not Available

[6] Rationale Codes  

Selection Reason: Above Screening Levels (ASL)  

Deletion Reason: No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)

Page 2 of 2 5/4/2004



TABLE 2.4
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Air
Exposure Point: Site 45

CAS    Chemical  Minimum [1] Minimum  Maximum [1] Maximum Units Location Detection Range of Concentration Background      Screening [4] Potential Potential COPC Rationale for

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value [3] Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening [2]  Value Source Deletion or

Selection [5]

75-09-2 Methylene Chloride 1.5E-06 J 2.9E-06 J mg/m3 IS45SS020001  6/8 NA 2.9E-06 N/A 3.8E-03 C NO BSL

127-18-4 Tetrachloroethene 7.9E-07 J 1.1E-06 J mg/m3 IS45SS020001  3/8 NA 1.1E-06 N/A 3.1E-03 C NO BSL

108-88-3 Toluene 2.5E-07 J 2.5E-07 J mg/m3 IS45SB030708  1/8 NA 2.5E-07 N/A 4.2E-02 N NO BSL

1330-20-7 Xylenes 2.2E-07 J 2.2E-07 J mg/m3 IS45SB030708  1/8 NA 2.2E-07 N/A 7.3E-01 N NO BSL

100-52-7 Benzaldehyde 7.5E-11 J 6.0E-10 J mg/m3 IS45SS020001 2/8 NA 6.0E-10 N/A 3.7E-02 N NO BSL

117-81-7 bis(2-Ethylhexyl)phthalate 3.0E-11 J 3.0E-11 J mg/m3 IS45SS040001 1/8 NA 3.0E-11 N/A 4.5E-04 C NO BSL

85-68-7 Butylbenzylphthalate 3.1E-11 J 3.1E-11 J mg/m3 IS45SS010001 1/8 NA 3.1E-11 N/A 7.3E-02 N NO BSL

84-66-2 Diethylphthalate 6.9E-11 J 6.9E-11 J mg/m3 IS45SS010001 1/8 NA 6.9E-11 N/A 2.9E-01 N NO BSL

84-74-2 Di-n-butylphthalate 3.8E-11 J 1.1E-10 J mg/m3 IS45SB030708 4/8 NA 1.1E-10 N/A 3.7E-02 N NO BSL

9004-70-0 Nitrocellulose 2.0E-09 2.6E-09 mg/m3 IS45SS010001 8/8 NA 2.6E-09 N/A N/A NO NTX

7429-90-5 Aluminum 1.7E-06 1.2E-05 mg/m3 IS45SB030708 8/8 NA 1.2E-05 N/A 3.7E-04 N NO BSL

7440-36-0 Antimony 5.8E-10 1.6E-09 mg/m3 IS45SS020001 7/8 NA 1.6E-09 N/A 1.5E-04 N NO BSL

7440-38-2 Arsenic 9.8E-10 6.2E-09 mg/m3 IS45SS020001 8/8 NA 6.2E-09 N/A 4.1E-07 C NO BSL

7440-39-3 Barium 7.0E-09 5.0E-08 mg/m3 IS45SS030001 8/8 NA 5.0E-08 N/A 5.1E-05 N NO BSL

7440-41-7 Beryllium 2.0E-10 5.1E-10 mg/m3 IS45SS010001 8/8 NA 5.1E-10 N/A 7.5E-07 C NO BSL

7440-43-9 Cadmium 8.3E-11 4.9E-09 mg/m3 IS45SS020001 8/8 NA 4.9E-09 N/A 9.9E-07 C NO BSL

7440-70-2 Calcium 1.4E-07 3.3E-07 mg/m3 IS45SS010001 8/8 NA 3.3E-07 N/A N/A NO NUT

7440-47-3 Chromium 4.1E-09 1.7E-08 mg/m3 IS45SS020001 8/8 NA 1.7E-08 N/A 1.5E-07 C NO BSL

7440-48-4 Cobalt 1.1E-09 6.3E-09 mg/m3 IS45SS020001 8/8 NA 6.3E-09 N/A 1.8E-06 N NO BSL

7440-50-8 Copper 2.2E-09 1.1E-08 mg/m3 IS45SS020001 8/8 NA 1.1E-08 N/A 1.5E-02 N NO BSL

7439-89-6 Iron 3.3E-06 4.2E-05 mg/m3 IS45SS020001 8/8 NA 4.2E-05 N/A 2.2E-01 N NO BSL

7439-92-1 Lead 1.4E-09 1.6E-08 mg/m3 IS45SS020001 8/8 NA 1.6E-08 N/A N/A NO NTX

7439-95-4 Magnesium 1.6E-07 1.3E-06 mg/m3 IS45SB030708 8/8 NA 1.3E-06 N/A N/A NO NUT

7439-96-5 Manganese 9.8E-09 5.7E-07 mg/m3 IS45SS020001 8/8 NA 5.7E-07 N/A 5.2E-06 N NO BSL

7440-02-0 Nickel 1.5E-09 6.7E-09 mg/m3 IS45SB030708 8/8 NA 6.7E-09 N/A 7.3E-03 N NO BSL

7440-09-7 Potassium 1.3E-07 6.7E-07 mg/m3 IS45SB030708 8/8 NA 6.7E-07 N/A N/A NO NUT

7782-49-2 Selenium 6.4E-10 1.2E-09 mg/m3 IS45SS010001 4/8 NA 1.2E-09 N/A 1.8E-02 N NO BSL

7440-22-4 Silver 3.9E-10 2.0E-09 mg/m3 IS45SS020001 8/8 NA 2.0E-09 N/A 1.8E-03 N NO BSL

7440-23-5 Sodium 4.8E-08 7.0E-08 mg/m3 IS45SB040708 7/8 NA 7.0E-08 N/A N/A NO NUT

7440-28-0 Thallium 9.1E-10 9.1E-10 mg/m3 IS45SB030708 1/8 NA 9.1E-10 N/A 2.6E-05 N NO BSL

7440-62-2 Vanadium 6.1E-09 3.0E-08 mg/m3 IS45SS010001 8/8 NA 3.0E-08 N/A 2.6E-03 N NO BSL

7440-66-6 Zinc 8.4E-09 2.9E-08 mg/m3 IS45SB030708 8/8 NA 2.9E-08 N/A 1.1E-01 N NO BSL
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* Combined surface soil and subsurface soil data.

[1] Minimum/maximum detected soil concentration multiplied by 1/PEF + 1/VF.  PEF = 1.32E+9 m3/kg, VF = chemical specific for VOCs only. SQL = Sample Quantification Limit

PEF from EPA's Soil Screening Guidance and VF calculated on Table 2.2.A.  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] Risk-Based Concentration Table, 9/25/2001, U.S. EPA Region III, Jennifer Hubbard. J = Estimated Value

Ambient air RBC (Cancer benchmark value = 1E-06, adjusted HQ=0.1).  K = Biased High

RBC value for chromium VI used for total chromium. L = Biased Low

No inhalation toxicity data are available for nitrocellulose or lead.  These compounds will be evaluated qualitatively in the uncertainty analysis. C = Carcinogenic

[5] Rationale Codes N = Noncarcinogenic

Selection Reason: Above Screening Levels (ASL)  N/A = Not Available

Deletion Reason: No Toxicity Information (NTX)  

Essential Nutrient (NUT)

Below Screening Level (BSL)
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Diffusivity Henry's Law Diffusivity Soil Organic Carbon Soil Water Solubility Apparent Volatilization
in Air Constant in Water Partition Coeff. Partition Coeff. in Water Diffusivity Factor

Chemical (Di) (H') (Dw) (Koc) (Kd = Koc x Foc) (S) (DA) (VF)
(cm2/s) (unitless) (cm2/s) (cm3/g) (g/cm3) (mg/L) (cm2/s) (m3/kg)

Volatile Organics
Methylene Chloride 1.01E-01 8.98E-02 1.17E-05 1.17E+01 7.02E-02 1.30E+04 2.58E-03 3.23E+03
Tetrachloroethene 7.20E-02 7.54E-01 8.20E-06 1.55E+02 9.30E-01 2.00E+02 2.47E-03 3.31E+03
Toluene 8.70E-02 2.72E-01 8.60E-06 1.82E+02 1.09E00 5.26E+02 1.01E-03 5.16E+03
Xylenes 7.80E-02 2.76E-01 8.75E-06 3.86E+02 2.32E00 1.75E+02 4.65E-04 7.62E+03

Volatilization factor (VF) = Q/C * (3.14 * DA * T)1/2 * 10-4 m2/cm2

 (m3/kg)    2 * rb * DA

Apparent Diffusivity (DA) = [(Qa
10/3 * Di * H'  +  Qw

10/3 * Dw)/n2]
(cm2/s)    (rb * Kd  +  Qw  +  Qa * H')

Parameters Values

Q/C - Inverse of the mean concentration at the center 90.24

      of a 0.5-acre-square source for Philadelphia (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  
Chemical and physical properties from USEPA, 1996, Soil Screening Guidance: User's Guide,  EPA/540/R-96/018.

Table 2.4.A
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Site 45, NDW, Indian Head, Maryland
Calculation of Chemical Specific VF Factors
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 Scenario Timeframe: Current
 Medium: Surface Soil
 Exposure Medium: Surface Soil
 Exposure Point: Site 45 Surface Soil

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC
of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium
Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

Aluminum MG/KG 8,000 N/A 12,800 MG/KG 12,800 Max [1] 8,000 Mean-N [2]
Arsenic MG/KG 6.08 N/A 8.2 MG/KG 8.2 Max [1] 6.08 Mean-N [2]
Cadmium MG/KG 1.85 N/A 6.5 MG/KG 6.5 Max [1] 1.85 Mean-N [2]
Iron MG/KG 29,400 N/A 54,900 MG/KG 54,900 Max [1] 29,400 Mean-N [2]
Manganese MG/KG 292 N/A 756 MG/KG 756 Max [1] 292 Mean-N [2]

Full statistics for data included in Appendix.
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation.
N/A = Not Applicable because sample size is too small.

(1)  Maximum concentration used for RME EPC because fewer than five samples.
(2)  Mean-N concentration used for CT EPC because fewer than five samples.

Table 3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Site 45, NDW, Indian Head, Maryland

Reasonable Maximum Exposure Central Tendency
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 Scenario Timeframe: Future
 Medium: Soil*
 Exposure Medium: Soil
 Exposure Point: Site 45

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC
of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium
Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

Aluminum MG/KG 7,710 11,000 16,300 MG/KG 11,000 95%UCL-N [5] 6,310 Mean-T [1]
Arsenic MG/KG 4.64 6.29 8.2 MG/KG 6.29 95%UCL-N [3] 4.64 Mean-N [3]
Cadmium MG/KG 0.999 2.49 6.5 MG/KG 6.06 95%UCL-T [4] 0.302 Mean-T [4]
Iron MG/KG 18,500 29,900 54,900 MG/KG 54,900 Max [1,2] 13,200 Mean-T [1]
Manganese MG/KG 159 326 756 MG/KG 756 Max [1,2] 69.4 Mean-T [1]
Thallium MG/KG 0.546 0.724 1.2 MG/KG 0.724 95%UCL-N [4] 0.588 Mean-N [4]

* Surface soil & subsurface soil combined.
Full statistics for data included in Appendix.
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation.
W - Test:  Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS:  Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992.
Options:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1)  Shapiro-Wilk W Test indicates data are log-normally distributed.
(2)  95% UCL (either normal or log-transformed) exceeds maximum detected concentration.  Therefore, maximum concentration used for EPC.
(3)  Shapiro-Wilk W Test indicates data are normally distributed.
(4)  Shapiro-Wilk W Test inconclusive.  Use of 95% UCL (normal or transformed) that best fits the data
      according to the results of the Shapiro-Wilk W Test.
(5)  Shapiro-Wilk W Test indicates data fit both log-normal and normal distributions.  Log-normal distribution has highest test value.
       Log-normal 95% UCL exceeds maximum detected concentration, therefore normal 95%-UCL is used.

Table 3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Site 45, NDW, Indian Head, Maryland

Reasonable Maximum Exposure Central Tendency
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TABLE 4.1

VALUES USED FOR DAILY INTAKE CALCULATIONS

Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current and Future

Medium:  Surface Soil

Exposure Medium:  Surface Soil

Exposure Point:  Surface Soil at Applicable Site(s)

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.1 (current) 

and Table 3.2 (future)
see Table 3.1 (current) 
and Table 3.2 (future) Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S Ingestion Rate of Soil mg/day 100 EPA, 1991 50 EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT

 EF Exposure Frequency days/year 52 (1) 26 (1)

ED Exposure Duration years 9 (2) 9 (2)

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 51 EPA, 1997, (3) 51 EPA, 1997, (3)

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 3,285 EPA, 1989 3,285 EPA, 1989
Dermal 

Absorption
CS Chemical Concentration in Soil mg/kg see Table 3.1 (current) 

and Table 3.2 (future)
see Table 3.1 (current) 
and Table 3.2 (future) CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 4,600 EPA, 1997, (4) 3,700 EPA, 1997, (4) CS x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.11 EPA, 1997, (5) 0.11 EPA, 1997, (5)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 52 (1) 26 (1)

ED Exposure Duration years 9 (2) 9 (2)

BW Body Weight kg 51 EPA, 1997, (3) 51 EPA, 1997, (3)

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 3,285 EPA, 1989 3,285 EPA, 1989

(1)  Professional Judgment assuming 1 day per week for 52 weeks per year for the RME and 1/2 the RME value for the CT.

(2)  Professional Judgment 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 is 25% of total surface area for 12-15 year old male.  95th percentile for total surface area is 1.85 m2, 50th percentile for total surface area is 1.49 m2.

(5)  Soil to skin adherence factor is based on maximum adherence factor for soccer players.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 4.2

VALUES USED FOR DAILY INTAKE CALCULATIONS

Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current and Future

Medium:  Surface Soil

Exposure Medium:  Surface Soil

Exposure Point:  Surface Soil at Applicable Site(s)

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.1 (current) 

and Table 3.2 (future)
see Table 3.1 (current) 
and Table 3.2 (future) Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S Ingestion Rate of Soil mg/day 100 EPA, 1991 50 EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT

 EF Exposure Frequency days/year 52 (1) 26 (1)

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989
Dermal 

Absorption
CS Chemical Concentration in Soil mg/kg see Table 3.1 (current) 

and Table 3.2 (future)
see Table 3.1 (current) 
and Table 3.2 (future) CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 6,600 EPA, 1997, (2) 5,700 EPA, 1997, (2) CS x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.11 EPA, 1997, (3) 0.11 EPA, 1997, (3)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 52 (1) 26 (1)

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989

(1)  Professional Judgment assuming 1 day per week for 52 weeks per year for the RME and 1/2 the RME value for the CT.

(2)  Surface area is based on trespasser wearing shorts, short sleeve shirt, and shoes.  RME value is 95th percentile and CT value is 50th percentile.

(3)  Soil to skin adherence factor is based on maximum adherence factor for soccer players.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 4.3

VALUES USED FOR DAILY INTAKE CALCULATIONS

Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current and Future

Medium:  Surface Soil

Exposure Medium:  Surface Soil

Exposure Point:  Surface Soil at Applicable Site(s)

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.1 (current) 

and Table 3.2 (future)
see Table 3.1 (current) 
and Table 3.2 (future)

- - Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S Ingestion Rate of Soil mg/day 100 EPA, 1991 50 EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT

 EF Exposure Frequency days/year 250 EPA, 1991 219 EPA, 1993

ED Exposure Duration years 25 EPA, 1991 5 EPA, 1993

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 9,125 EPA, 1989 1,825 EPA, 1989
Dermal 

Absorption
CS Chemical Concentration in Soil mg/kg see Table 3.1 (current) 

and Table 3.2 (future)
see Table 3.1 (current) 
and Table 3.2 (future)

- - CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 5,300 EPA, 1992, (1) 2,000 EPA, 1992, (1) CS x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.32 EPA, 1997, (2) 0.32 EPA, 1997, (2)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 250 EPA, 1991 219 EPA, 1993

ED Exposure Duration years 25 EPA, 1991 6.6 EPA, 1997

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 9,125 EPA, 1989 2,409 EPA, 1989

(1)  RME SA includes head, hands, forearms, and lower legs. CT surface area includes head and hands.

(2)  SSAF based on maximum adherence factor for utility workers.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 4.4

VALUES USED FOR DAILY INTAKE CALCULATIONS

Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil

Exposure Point: Soil at Applicable Site(s)

Receptor Population:  Resident

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 - - Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S Ingestion Rate of Soil mg/day 100 EPA, 1991 50 EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT

 EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989
Dermal 

Absorption CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 - - CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 6,600 EPA, 1997, (1) 5,700 EPA, 1997, (1) CS x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.2 EPA, 1997, (2) 0.2 EPA, 1997, (2)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989

*  Surface and subsurface soil
(1)  Surface area based on resident wearing shorts, short sleeve shirt, and shoes.  RME value is 95th percentile and CT value is 50th percentile.
(2)  Soil to skin adherence factor is based on maximum adherence factor for gardeners.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 4.5

VALUES USED FOR DAILY INTAKE CALCULATIONS

Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil

Exposure Point: Soil at Applicable Site(s)

Receptor Population:  Resident

Receptor Age:  Child

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S Ingestion Rate of Soil mg/day 200 EPA, 1991 100 EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT

 EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 2,190 EPA, 1989 2,190 EPA, 1989
Dermal 

Absorption CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 3,400 EPA, 1997, (1) 2,900 EPA, 1997, (1) CS x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.11 EPA, 1997, (2) 0.11 EPA, 1997, (2)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 2,190 EPA, 1989 2,190 EPA, 1989

*  Surface and subsurface soil
(1)  Surface area based on resident wearing shorts and short sleeve shirt.  RME value is 95th percentile and CT value is 50th percentile.
(2)  Soil to skin adherence factor is based on maximum adherence factor for soccer players.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 4.6

VALUES USED FOR DAILY INTAKE CALCULATIONS

Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil

Exposure Point: Soil at Applicable Site(s)

Receptor Population:  Resident

Receptor Age:  Child/Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table --- see Table 3.2 see Table --- Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S-A Ingestion Rate of Soil, Adult mg/day 100 EPA, 1991 50 EPA, 1993 CS x IR-S-Adj x EF x CF3 x 1/AT

IR-S-C Ingestion Rate of Soil, Child mg/day 200 EPA, 1991 100 EPA, 1993

IR-S-Adj Ingestion Rate of Soil, Age-adjusted mg-year/kg-day 114.29 calculated 46.43 calculated IR-S-Adj (mg-year/kg-day) = 

 EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993 (ED-C x IR-S-C / BW-C)  +  (ED-A x IR-S-A / BW-A)

ED-A Exposure Duration, Adult years 24 EPA, 1991 9 EPA, 1993

ED-C Exposure Duration, Child years 6 EPA, 1991 6 EPA, 1991

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW-A Body Weight , Adult kg 70 EPA, 1991 70 EPA, 1991

BW-C Body Weight, Child kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989
Dermal 

Absorption CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table --- see Table 3.2 see Table --- CDI (mg/kg-day) =

SA-A Skin Surface Area Available for Contact, Adult cm2 6,600 EPA, 1997a 5,700 EPA, 1997a CS x DA-Adj x DABS x CF3  x EF x 1/AT

SA-C Skin Surface Area Available for Contact, Child cm2 3,400 EPA, 1997b 2,900 EPA, 1997b

SSAF-A Soil to Skin Adherence Factor mg/cm2-day 0.2 EPA, 1997a 0.2 EPA, 1992 DA-Adj (mg-year/kg-day) = 

SSAF-C Soil to Skin Adherence Factor mg/cm2-day 0.11 EPA, 1997a 0.11 EPA, 1997a [(ED-C x SA-C x SSAF-C / BW-C)  +  

DA-Adj Dermal Absorption, Age-adjusted mg-year/kg-day 3,177 calculated 368.3 calculated (ED-A x SA-A x SSAF-A / BW-A)]

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993

ED-A Exposure Duration, Adult years 24 EPA, 1991 9 EPA, 1993

ED-C Exposure Duration, Child years 6 EPA, 1991 6 EPA, 1991

BW-A Body Weight , Adult kg 70 EPA, 1991 70 EPA, 1991

BW-C Body Weight, Child kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

* Surface and subsurface soil
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TABLE 4.6

VALUES USED FOR DAILY INTAKE CALCULATIONS

Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil

Exposure Point: Soil at Applicable Site(s)

Receptor Population:  Resident

Receptor Age:  Child/Adult

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  EPA, 1995:  Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.

  EPA, 1997a:  Exposure Factors Handbook. EPA/600/P-95/002Fa.

  EPA, 1997b: Risk Assessment Guidance for Superfund. Vol.1: Supplemental guidance, Dermal Risk Assessment Guidance. Interim Guidance. NCEA-W-0364.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 4.7

VALUES USED FOR DAILY INTAKE CALCULATIONS

Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil

Exposure Point: Soil at Applicable Site(s)

Receptor Population:  Construction Worker

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 - - Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-S Ingestion Rate of Soil mg/day 480 EPA, 1991 480 EPA, 1991 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT

 EF Exposure Frequency days/year 250 EPA, 1991 219 EPA, 1993

ED Exposure Duration years 1 EPA, 1991 1 EPA, 1991

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989
Dermal 

Absorption CS Chemical Concentration in Soil mg/kg see Table 3.2 see Table 3.2 - - CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 5,300 EPA, 1992, (1) 2,000 EPA, 1992, (1) CS x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.24 EPA, 1997, (2) 0.24 EPA, 1997, (2)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 250 EPA, 1991 219 EPA, 1993

ED Exposure Duration years 1 EPA, 1991 1 EPA, 1991

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989

*  Surface and subsurface soil
(1)  RME SA includes head, hands, forearms, and lower legs. CT surface area includes head and hands.
(2)  Soil to skin adherence factor is based on maximum adherence factor for construction workers.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

Site 45, NDW, 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 Target Organ  (5)

Concern Factor (1) RfD (2) Organ (3) Factors (4)

Aluminum Chronic 1.0E+00 mg/kg-day 0.27 2.7E-01 mg/kg-day CNS 100 NCEA 26-Aug-96

Subchronic N/A

Arsenic Chronic 3.0E-04 mg/kg-day 0.95 2.9E-04 mg/kg-day Skin/vascular 3/1 IRIS 19-Oct-01

Subchronic 3.0E-04 mg/kg-day 0.95 2.9E-04 mg/kg-day Skin/vascular 3/1 HEAST Jul-98

Cadmium (food) Chronic 1.0E-03 mg/kg-day 0.025 2.5E-05 mg/kg-day Kidney 10/1 IRIS 19-Oct-01

       (for soil) Subchronic N/A

Iron Chronic* 6.0E-01 mg/kg-day 0.2 1.2E-01 mg/kg-day Gastrointestinal 1 NCEA 23-Jul-96

Subchronic N/A

Manganese (nonfood) Chronic 2.0E-02 mg/kg-day 0.35 7.0E-03 mg/kg-day CNS 1 IRIS 19-Oct-01

Subchronic N/A

Thallium Chronic 7.0E-05 mg/kg-day 1 7.0E-05 mg/kg-day Skin/vascular 3 RBC 25-Sep-01

Subchronic 7.0E-05 mg/kg-day 1 7.0E-05 mg/kg-day Skin 3 HEAST Jul-97

* In accordance with direction from Dr. Alvarado of USEPA Region III, for children only, the oral RfD for iron was multiplied by a factor of 3.

N/A = Not Available.

(1)  Refer to RAGS, Part A. Source is EPA Region III Oral Absorption Values for Oral-to-Dermal Extrapolation , April 8, 1999.

      For constituents not available in the Region III document the following general values were used:  VOCs - 80%, Pesticides/PCBs - 50%, dioxins/furans - 50%, and metals - 20%.

(2)  Adjusted dermal RfD = (Oral RfD Value)(Oral to Dermal Adjustment Factor)

(3)  CNS = Central Nervous System

(4) RBC = Risk Based Concentration Table

      IRIS = Integrated Risk Information System

      HEAST= Health Effects Assessment Summary Tables

      NCEA = National Center for Environmental Assessment

(5) For IRIS values, provide the date IRIS was searched.

       For HEAST values, provide the date of HEAST.

       For NCEA values, provide the date of the article provided by NCEA.

       For RBC values, provide the date of most recent RBC table..
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TABLE 5.2

NON-CANCER TOXICITY DATA -- INHALATION

Site 45, NDW, Indian Head, Maryland

Chemical Chronic/ Value Units Adjusted Units Primary Combined Sources of Dates (4)

of  Potential Subchronic Inhalation Inhalation Target Uncertainty/Modifying RfC or RfD

Concern RfC RfD (1) Organ (2) Factors Target Organ (3)

Aluminum Chronic 3.50E-03 mg/m3 1.00E-03 mg/kg-day CNS 300 NCEA 26-Aug-96

Subchronic N/A

Arsenic Chronic N/A

Subchronic N/A

Cadmium Chronic 2.00E-04 mg/m3 5.70E-05 mg/kg-day RBC 25-Sep-01

Subchronic N/A

Iron Chronic N/A

Subchronic N/A

Manganese Chronic 5.01E-05 mg/m3 1.43E-05 mg/kg-day CNS 1000/1 IRIS 19-Oct-01

Subchronic N/A

Thallium Chronic N/A

Subchronic N/A

N/A = Not Available.

(1)  Conversion factor from mg/m3 to mg/kg-day = 20/70

(2) CNS = Central Nervous System

(3) IRIS = Integrated Risk Information System

     NCEA = National Center for Environmental Assessment

     RBC = Risk Based Concentration Tables

(4)  For IRIS values, provide the date IRIS was searched.

       For RBC values, provide the date of most recent RBC table.

       For NCEA values, provide the date of the article provided by NCEA.
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TABLE 6.1

CANCER TOXICITY DATA -- ORAL/DERMAL

Site 45, NDW, Indian Head, Maryland

Chemical Oral Cancer Oral to Dermal Adjusted Dermal Units EPA Source (3) Date (4)

of Potential Slope Factor Adjustment Cancer Slope Factor (1) Carcinogen

Concern  Factor Group (2)
    

Aluminum N/A NCEA 26-Aug-96

Arsenic 1.5E+00 95% 1.6E+00 (mg/kg-day) -1 A IRIS 19-Oct-01

Cadmium N/A B1 IRIS 19-Oct-01
Iron N/A NCEA 23-Jul-96

Manganese (nonfood) N/A D IRIS 19-Oct-01

Thallium N/A RBC 25-Sep-01

N/A = Not Available or Not Applicable

(1)  Refer to RAGS, Part A. Source is EPA Region III Oral Absorption Values for Oral-to-Dermal Extrapolation , April 8, 1999.

        Dermal carcinogenicity should not be assessed for the carcinogenic PAHs,  as these chemicals may act directly at the point of contact.

        For constituents not available in the Region III document the following general values were used:  VOCs - 80%, Pesticides/PCBs - 50%, dioxins/furans - 50%, and metals - 20%.

(2)  EPA Carcinogenic Group

       A - Human carcinogen

       B1 - Probable human carcinogen - indicates that limited human data are available

       D - Not classifiable as a human carcinogen

(3)  Source of cancer toxicity information

       IRIS = Integrated Risk Information System

       NCEA = National Center for Environmental Assessment

       RBC = Risk Based Concentration Tables

(4)  For IRIS values, provide the date IRIS was searched.

       For RBC values, provide the date of the most recent RBC table.

       For NCEA values, provide article date published by NCEA.
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TABLE 6.2

CANCER TOXICITY DATA -- INHALATION

Site 45, NDW, Indian Head, Maryland

Chemical Unit Risk Units Adjustment (1) Inhalation Cancer Units Weight of Evidence/ Source (3) Date (4)

of Potential  Slope Factor Cancer Guidance  

Concern Description (2)

 

Aluminum N/A NCEA 26-Aug-96

Arsenic 4.0E-03 (ug/m3) -1 3500 1.5E+01 (mg/kg-day) -1 A IRIS 19-Oct-01

Cadmium 1.8E-03 (ug/m3) -1 3500 6.3E+00 (mg/kg-day) -1 B1 IRIS 19-Oct-01

Iron N/A NCEA 23-Jul-96

Manganese N/A D IRIS 19-Oct-01

Thallium N/A RBC 25-Sep-01

N/A = Not Available or Not Applicable

(1)  Adjustment Factor applied to Unit Risk to calculate Inhalation Slope Factor = 70 kg x 1/(20 m3/day) x 1000 ug/mg

(2)  EPA Carcinogenic Group

        A - Human carcinogen

       B1 - Probable human carcinogen - indicates that limited human data are available

       D - Not classifiable as a human carcinogen

(3)  Source of cancer toxicity information

       IRIS = Integrated Risk Information System  

       NCEA = National Center for Environmental Assessment

       RBC = Risk Based Concentration Tables  

(4)  For IRIS values, provide the date IRIS was searched.  

       For NCEA values, provide the date of the article provided by NCEA.   

       For RBC values, provide the date of the most recent RBC table.
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TABLE 7.1.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current  
Medium:  Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Site 45 Surface Soil   
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Aluminum 1.28E+04 mg/kg 1.28E+04 mg/kg M 3.6E-03 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 3.6E-03
Arsenic 8.20E+00 mg/kg 8.20E+00 mg/kg M 2.3E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 7.6E-03
Cadmium 6.50E+00 mg/kg 6.50E+00 mg/kg M 1.8E-06 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 1.8E-03
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 1.5E-02 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 5.1E-02
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 2.1E-04 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 1.1E-02

(Total) 7.5E-02

Dermal Aluminum 1.28E+04 mg/kg 1.28E+04 mg/kg M 1.8E-04 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 6.7E-04
Arsenic 8.20E+00 mg/kg 8.20E+00 mg/kg M 3.7E-07 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 1.3E-03
Cadmium 6.50E+00 mg/kg 6.50E+00 mg/kg M 9.2E-08 mg/kg-day 2.5E-05 mg/kg-day N/A N/A 3.7E-03
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 7.8E-04 mg/kg-day 6.0E-02 mg/kg-day N/A N/A 1.3E-02
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 1.1E-05 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 1.5E-03

(Total) 2.0E-02

Total Hazard Index Across All Exposure Routes/Pathways   9.5E-02

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
(3)    Chronic.
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TABLE 7.2.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current  
Medium:  Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Site 45 Surface Soil   
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Aluminum 1.28E+04 mg/kg 1.28E+04 mg/kg M 2.6E-03 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 2.6E-03
Arsenic 8.20E+00 mg/kg 8.20E+00 mg/kg M 1.7E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 5.6E-03
Cadmium 6.50E+00 mg/kg 6.50E+00 mg/kg M 1.3E-06 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 1.3E-03
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 1.1E-02 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 3.7E-02
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 1.5E-04 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 7.7E-03

(Total) 5.4E-02

Dermal Aluminum 1.28E+04 mg/kg 1.28E+04 mg/kg M 1.9E-04 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 7.0E-04
Arsenic 8.20E+00 mg/kg 8.20E+00 mg/kg M 3.9E-07 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 1.3E-03
Cadmium 6.50E+00 mg/kg 6.50E+00 mg/kg M 9.6E-08 mg/kg-day 2.5E-05 mg/kg-day N/A N/A 3.8E-03
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 8.1E-04 mg/kg-day 6.0E-02 mg/kg-day N/A N/A 1.4E-02
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 1.1E-05 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 1.6E-03

(Total) 2.1E-02

Total Hazard Index Across All Exposure Routes/Pathways   7.5E-02

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
(3)    Chronic.
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TABLE 7.3.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current  
Medium:  Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Site 45 Surface Soil   
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Aluminum 1.28E+04 mg/kg 1.28E+04 mg/kg M 1.3E-02 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 1.3E-02
Arsenic 8.20E+00 mg/kg 8.20E+00 mg/kg M 8.0E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 2.7E-02
Cadmium 6.50E+00 mg/kg 6.50E+00 mg/kg M 6.4E-06 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 6.4E-03
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 5.4E-02 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 1.8E-01
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 7.4E-04 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 3.7E-02

(Total) 2.6E-01

Dermal Aluminum 1.28E+04 mg/kg 1.28E+04 mg/kg M 2.1E-03 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 7.9E-03
Arsenic 8.20E+00 mg/kg 8.20E+00 mg/kg M 4.4E-06 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 1.5E-02
Cadmium 6.50E+00 mg/kg 6.50E+00 mg/kg M 1.1E-06 mg/kg-day 2.5E-05 mg/kg-day N/A N/A 4.3E-02
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 9.1E-03 mg/kg-day 6.0E-02 mg/kg-day N/A N/A 1.5E-01
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 1.3E-04 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 1.8E-02

(Total) 2.4E-01

Total Hazard Index Across All Exposure Routes/Pathways   5.0E-01

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
(3)    Chronic.
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TABLE 7.4.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 45 Soil
Receptor Population:  Resident
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 1.5E-02 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 1.5E-02
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 8.6E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 2.9E-02
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 8.3E-06 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 8.3E-03
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 7.5E-02 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 2.5E-01
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 1.0E-03 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 5.2E-02
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 9.9E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 1.4E-02

(Total)    3.7E-01

Dermal Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 2.0E-03 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 7.4E-03
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 3.6E-06 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 1.3E-02
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 1.1E-06 mg/kg-day 2.5E-05 mg/kg-day N/A N/A 4.4E-02
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 9.9E-03 mg/kg-day 6.0E-02 mg/kg-day N/A N/A 1.7E-01
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 1.4E-04 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 2.0E-02
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 1.3E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 1.9E-03

(Total) 2.5E-01

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   6.2E-01

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
(3)    Chronic.
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TABLE 7.5.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 45 Soil
Receptor Population:  Resident
Receptor Age:  Child

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 1.4E-01 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 1.4E-01
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 8.0E-05 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 2.7E-01
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 7.7E-05 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 7.7E-02
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 7.0E-01 mg/kg-day 9.0E-01 mg/kg-day N/A N/A 7.8E-01
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 9.7E-03 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 4.8E-01
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 9.3E-06 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 1.3E-01

(Total)    1.9E+00

Dermal Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 2.6E-03 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 9.7E-03
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 4.8E-06 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 1.7E-02
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 1.4E-06 mg/kg-day 2.5E-05 mg/kg-day N/A N/A 5.8E-02
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 1.3E-02 mg/kg-day 1.8E-01 mg/kg-day N/A N/A 7.3E-02
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 1.8E-04 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 2.6E-02
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 1.7E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 2.5E-03

(Total)   1.9E-01

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   2.1E+00

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
(3)    Chronic.
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TABLE 7.6.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 45 Soil
Receptor Population:  Construction Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 5.2E-02 mg/kg-day 1.00E+00 mg/kg-day N/A N/A 5.2E-02
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 3.0E-05 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 9.8E-02
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 2.8E-05 mg/kg-day 1.00E-03 mg/kg-day N/A N/A 2.8E-02
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 2.6E-01 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 8.6E-01
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 3.6E-03 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 1.8E-01
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 3.4E-06 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 4.9E-02

(Total)    1.3E+00

Dermal Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 1.4E-03 mg/kg-day 2.70E-01 mg/kg-day N/A N/A 5.1E-03
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 2.5E-06 mg/kg-day 2.90E-04 mg/kg-day N/A N/A 8.6E-03
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 7.5E-07 mg/kg-day 2.50E-05 mg/kg-day N/A N/A 3.0E-02
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 6.8E-03 mg/kg-day 6.00E-02 mg/kg-day N/A N/A 1.1E-01
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 9.4E-05 mg/kg-day 7.00E-03 mg/kg-day N/A N/A 1.3E-02
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 9.0E-08 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 1.3E-03

(Total)   1.7E-01

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   1.4E+00

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
(3)    Subchronic value used if available.  Chronic value used if no subchronic value available.
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TABLE 7.7.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 45 Soil
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 1.1E-02 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 1.1E-02
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 6.2E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 2.1E-02
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 5.9E-06 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 5.9E-03
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 5.4E-02 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 1.8E-01
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 7.4E-04 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 3.7E-02
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 7.1E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 1.0E-02

(Total)    2.6E-01

Dermal Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 1.8E-03 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 6.8E-03
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 3.3E-06 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 1.2E-02
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 1.0E-06 mg/kg-day 2.5E-05 mg/kg-day N/A N/A 4.0E-02
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 9.1E-03 mg/kg-day 6.0E-02 mg/kg-day N/A N/A 1.5E-01
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 1.3E-04 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 1.8E-02
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 1.2E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 1.7E-03

(Total)   2.3E-01

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   4.9E-01

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
(3)    Chronic.
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TABLE 7.8.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 45 Soil
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 3.1E-03 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 3.1E-03
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 1.8E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 5.9E-03
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 1.7E-06 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 1.7E-03
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 1.5E-02 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 5.1E-02
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 2.1E-04 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 1.1E-02
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 2.0E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 2.9E-03

(Total)    7.5E-02

Dermal Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 1.6E-04 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 5.8E-04
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 2.8E-07 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 9.8E-04
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 8.6E-08 mg/kg-day 2.5E-05 mg/kg-day N/A N/A 3.4E-03
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 7.8E-04 mg/kg-day 6.0E-02 mg/kg-day N/A N/A 1.3E-02
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 1.1E-05 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 1.5E-03
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 1.0E-08 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 1.5E-04

(Total)   2.0E-02

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   9.5E-02

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
(3)    Chronic.
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TABLE 7.9.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 45 Soil
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 2.2E-03 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 2.2E-03
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 1.3E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 4.3E-03
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 1.2E-06 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 1.2E-03
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 1.1E-02 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 3.7E-02
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 1.5E-04 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 7.7E-03
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 1.5E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 2.1E-03

(Total)    5.5E-02

Dermal Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 1.6E-04 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 6.0E-04
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 3.0E-07 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 1.0E-03
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 9.0E-08 mg/kg-day 2.5E-05 mg/kg-day N/A N/A 3.6E-03
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 8.1E-04 mg/kg-day 6.0E-02 mg/kg-day N/A N/A 1.4E-02
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 1.1E-05 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 1.6E-03
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 1.1E-08 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 1.5E-04

(Total)   2.0E-02

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   7.5E-02

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
(3)    Chronic.
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TABLE 7.10.CT
CALCULATION OF NON-CANCER HAZARDS

CENTRAL TENDENCY
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 45 Soil
Receptor Population:  Resident
Receptor Age:  Child

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Aluminum 6.35E+03 mg/kg 6.35E+03 mg/kg M 2.7E-02 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 2.7E-02
Arsenic 4.64E+00 mg/kg 4.64E+00 mg/kg M 2.0E-05 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 6.6E-02
Cadmium 3.02E-01 mg/kg 3.02E-01 mg/kg M 1.3E-06 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 1.3E-03
Iron 1.32E+04 mg/kg 1.32E+04 mg/kg M 5.6E-02 mg/kg-day 9.0E-01 mg/kg-day N/A N/A 6.3E-02
Manganese 6.94E+01 mg/kg 6.94E+01 mg/kg M 3.0E-04 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 1.5E-02
Thallium 5.12E-01 mg/kg 5.12E-01 mg/kg M 2.2E-06 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 3.1E-02

(Total)    2.0E-01

Dermal Aluminum 6.35E+03 mg/kg 6.35E+03 mg/kg M 8.7E-04 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 3.2E-03
Arsenic 4.64E+00 mg/kg 4.64E+00 mg/kg M 2.0E-06 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 7.0E-03
Cadmium 3.02E-01 mg/kg 3.02E-01 mg/kg M 4.1E-08 mg/kg-day 2.5E-05 mg/kg-day N/A N/A 1.6E-03
Iron 1.32E+04 mg/kg 1.32E+04 mg/kg M 1.8E-03 mg/kg-day 1.8E-01 mg/kg-day N/A N/A 1.0E-02
Manganese 6.94E+01 mg/kg 6.94E+01 mg/kg M 9.5E-06 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 1.4E-03
Thallium 5.12E-01 mg/kg 5.12E-01 mg/kg M 7.0E-08 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 1.0E-03

(Total)   2.4E-02

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   2.3E-01

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
(3)    Chronic
N/A = not available or not applicable
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TABLE 7.11.CT
CALCULATION OF NON-CANCER HAZARDS

CENTRAL TENDENCY
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 45 Soil
Receptor Population:  Construction Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Aluminum 6.35E+03 mg/kg 6.35E+03 mg/kg M 2.6E-02 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 2.6E-02
Arsenic 4.64E+00 mg/kg 4.64E+00 mg/kg M 1.9E-05 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 6.4E-02
Cadmium 3.02E-01 mg/kg 3.02E-01 mg/kg M 1.2E-06 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 1.2E-03
Iron 1.32E+04 mg/kg 1.32E+04 mg/kg M 5.4E-02 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 1.8E-01
Manganese 6.94E+01 mg/kg 6.94E+01 mg/kg M 2.9E-04 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 1.4E-02
Thallium 5.12E-01 mg/kg 5.12E-01 mg/kg M 2.1E-06 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 3.0E-02

(Total)    3.2E-01

Dermal Aluminum 6.35E+03 mg/kg 6.35E+03 mg/kg M 2.6E-04 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 9.7E-04
Arsenic 4.64E+00 mg/kg 4.64E+00 mg/kg M 6.1E-07 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 2.1E-03
Cadmium 3.02E-01 mg/kg 3.02E-01 mg/kg M 1.2E-08 mg/kg-day 2.5E-05 mg/kg-day N/A N/A 5.0E-04
Iron 1.32E+04 mg/kg 1.32E+04 mg/kg M 5.4E-04 mg/kg-day 6.0E-02 mg/kg-day N/A N/A 9.1E-03
Manganese 6.94E+01 mg/kg 6.94E+01 mg/kg M 2.9E-06 mg/kg-day 7.0E-03 mg/kg-day N/A N/A 4.1E-04
Thallium 5.12E-01 mg/kg 5.12E-01 mg/kg M 2.1E-08 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 3.0E-04

(Total)   1.3E-02

*Soil is combined surface and subsurface soil. Total Hazard Index Across All Exposure Routes/Pathways   3.3E-01

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
(3)    Chronic
N/A = not available or not applicable
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TABLE 8.1.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current  
Medium:  Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Site 45 Surface Soil   
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Aluminum 1.28E+04 mg/kg 1.28E+04 mg/kg M 4.6E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 8.20E+00 mg/kg 8.20E+00 mg/kg M 2.9E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 4.42E-07
Cadmium 6.50E+00 mg/kg 6.50E+00 mg/kg M 2.3E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 2.0E-03 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 2.7E-05 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total) 4.4E-07

Dermal Aluminum 1.28E+04 mg/kg 1.28E+04 mg/kg M 2.3E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 8.20E+00 mg/kg 8.20E+00 mg/kg M 4.8E-08 mg/kg-day 1.6E+00 (mg/kg-day) -1 7.63E-08
Cadmium 6.50E+00 mg/kg 6.50E+00 mg/kg M 1.2E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 1.0E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 1.4E-06 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total) 7.6E-08

Total Cancer Risk Across All Exposure Routes/Pathways 5.2E-07

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
N/A = not available or not applicable

Page 1 of 1 5/4/2004



TABLE 8.2.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current  
Medium:  Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Site 45 Surface Soil   
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Aluminum 1.28E+04 mg/kg 1.28E+04 mg/kg M 8.9E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 8.20E+00 mg/kg 8.20E+00 mg/kg M 5.7E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 8.58E-07
Cadmium 6.50E+00 mg/kg 6.50E+00 mg/kg M 4.5E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 3.8E-03 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 5.3E-05 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total) 8.6E-07

Dermal Aluminum 1.28E+04 mg/kg 1.28E+04 mg/kg M 6.5E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 8.20E+00 mg/kg 8.20E+00 mg/kg M 1.3E-07 mg/kg-day 1.6E+00 (mg/kg-day) -1 2.13E-07
Cadmium 6.50E+00 mg/kg 6.50E+00 mg/kg M 3.3E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 2.8E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 3.8E-06 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total) 2.1E-07

Total Cancer Risk Across All Exposure Routes/Pathways 1.1E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
N/A = not available or not applicable
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TABLE 8.3.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current  
Medium:  Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Site 45 Surface Soil   
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Aluminum 1.28E+04 mg/kg 1.28E+04 mg/kg M 4.5E-03 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 8.20E+00 mg/kg 8.20E+00 mg/kg M 2.9E-06 mg/kg-day 1.5E+00 (mg/kg-day) -1 4.30E-06
Cadmium 6.50E+00 mg/kg 6.50E+00 mg/kg M 2.3E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 1.9E-02 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 2.6E-04 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total) 4.3E-06

Dermal Aluminum 1.28E+04 mg/kg 1.28E+04 mg/kg M 7.6E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 8.20E+00 mg/kg 8.20E+00 mg/kg M 1.6E-06 mg/kg-day 1.6E+00 (mg/kg-day) -1 2.49E-06
Cadmium 6.50E+00 mg/kg 6.50E+00 mg/kg M 3.9E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 3.3E-03 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 4.5E-05 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total) 2.5E-06

Total Cancer Risk Across All Exposure Routes/Pathways 6.8E-06

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
N/A = not available or not applicable
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TABLE 8.4.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 45 Soil
Receptor Population:  Resident
Receptor Age:  Child/Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 1.7E-02 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 9.8E-06 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.48E-05
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 9.5E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 8.6E-02 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 1.2E-03 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 1.1E-06 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)    1.5E-05

Dermal Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 4.8E-03 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 8.8E-06 mg/kg-day 1.6E+00 (mg/kg-day) -1 1.40E-05
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 2.6E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 2.4E-02 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 3.3E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 3.2E-07 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)   1.4E-05

*Soil is combined surface and subsurface soil. Total Cancer Risk Across All Exposure Routes/Pathways   2.9E-05

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
N/A = not available or not applicable
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TABLE 8.5.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 45 Soil
Receptor Population:  Construction Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 7.4E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 4.2E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 6.33E-07
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 4.1E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 3.7E-03 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 5.1E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 4.9E-08 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)    6.3E-07

Dermal Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 2.0E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 3.6E-08 mg/kg-day 1.6E+00 (mg/kg-day) -1 5.73E-08
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 1.1E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 9.8E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 1.3E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 1.3E-09 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)   5.7E-08

*Soil is combined surface and subsurface soil. Total Cancer Risk Across All Exposure Routes/Pathways   6.9E-07

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
N/A = not available or not applicable
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TABLE 8.6.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 45 Soil
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 3.8E-03 mg/kg-day N/A (mg/kg-day) -1 N/A

Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 2.2E-06 mg/kg-day 1.5E+00 (mg/kg-day) -1 3.3E-06
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 2.1E-06 mg/kg-day N/A (mg/kg-day) -1 N/A

Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 1.9E-02 mg/kg-day N/A (mg/kg-day) -1 N/A

Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 2.6E-04 mg/kg-day N/A (mg/kg-day) -1 N/A

Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 2.5E-07 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)    3.3E-06

Dermal Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 6.5E-04 mg/kg-day N/A (mg/kg-day) -1 N/A

Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 1.2E-06 mg/kg-day 1.6E+00 (mg/kg-day) -1 1.9E-06
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 3.6E-07 mg/kg-day N/A (mg/kg-day) -1 N/A

Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 3.3E-03 mg/kg-day N/A (mg/kg-day) -1 N/A

Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 4.5E-05 mg/kg-day N/A (mg/kg-day) -1 N/A

Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 4.3E-08 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)   1.9E-06

*Soil is combined surface and subsurface soil. Total Cancer Risk Across All Exposure Routes/Pathways   5.2E-06

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
N/A = not available or not applicable
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TABLE 8.7.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 45 Soil
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 4.0E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 2.3E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 3.4E-07
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 2.2E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 2.0E-03 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 2.7E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 2.6E-08 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)    3.4E-07

Dermal Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 2.0E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 3.7E-08 mg/kg-day 1.6E+00 (mg/kg-day) -1 5.9E-08
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 1.1E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 1.0E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 1.4E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 1.3E-09 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)   5.9E-08

*Soil is combined surface and subsurface soil. Total Cancer Risk Across All Exposure Routes/Pathways   4.0E-07

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
N/A = not available or not applicable
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TABLE 8.8.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Soil*
Exposure Medium:  Soil
Exposure Point: Site 45 Soil
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 7.7E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 4.4E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 6.6E-07
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 4.2E-07 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 3.8E-03 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 5.3E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 5.1E-08 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)    6.6E-07

Dermal Aluminum 1.10E+04 mg/kg 1.10E+04 mg/kg M 5.6E-05 mg/kg-day N/A (mg/kg-day) -1 N/A
Arsenic 6.29E+00 mg/kg 6.29E+00 mg/kg M 1.0E-07 mg/kg-day 1.6E+00 (mg/kg-day) -1 1.6E-07
Cadmium 6.06E+00 mg/kg 6.06E+00 mg/kg M 3.1E-08 mg/kg-day N/A (mg/kg-day) -1 N/A
Iron 5.49E+04 mg/kg 5.49E+04 mg/kg M 2.8E-04 mg/kg-day N/A (mg/kg-day) -1 N/A
Manganese 7.56E+02 mg/kg 7.56E+02 mg/kg M 3.8E-06 mg/kg-day N/A (mg/kg-day) -1 N/A
Thallium 7.24E-01 mg/kg 7.24E-01 mg/kg M 3.7E-09 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)   1.6E-07

*Soil is combined surface and subsurface soil. Total Cancer Risk Across All Exposure Routes/Pathways   8.2E-07

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic and 1% for all other inorganics.
N/A = not available or not applicable
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TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 45, NDW, Indian Head, Maryland
Scenario Timeframe: Current
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescents

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Surface Soil Surface Soil Site 45 Surface Soil

Aluminum N/A -- N/A N/A Aluminum CNS 3.6E-03 -- 6.7E-04 4.2E-03

Arsenic 4.4E-07 -- 7.6E-08 5.2E-07 Arsenic Skin/Vascular 7.6E-03 -- 1.3E-03 8.9E-03

Cadmium N/A -- N/A N/A Cadmium Kidney 1.8E-03 -- 3.7E-03 5.5E-03

Iron N/A -- N/A N/A Iron GI 5.1E-02 -- 1.3E-02 6.4E-02

Manganese N/A -- N/A N/A Manganese CNS 1.1E-02 -- 1.5E-03 1.2E-02

(Total) 4.4E-07 0.0E+00 7.6E-08 5.2E-07 (Total) 7.5E-02 0.0E+00 2.0E-02 9.5E-02

Total Cancer Risk Across Surface Soil 5.2E-07 Hazard Index Across Surface Soil 9.5E-02

Total Cancer Risk Across All Media and All Exposure Routes  5.2E-07 Total Hazard Index Across All Media and All Exposure Routes  9.5E-02

CNS = Central Nervous System

GI = Gastrointestinal Total CNS HI = 1.6E-02

N/A = Not Applicable or Not Available Total GI HI = 6.4E-02

Total Kidney HI = 5.5E-03

Total Skin HI = 8.9E-03

Total Vascular HI = 8.9E-03
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TABLE 9.2.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 45, NDW, Indian Head, Maryland
Scenario Timeframe: Current
Receptor Population:  Trespasser/Visitor
Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Surface Soil Surface Soil Site 45 Surface Soil

Aluminum N/A -- N/A N/A Aluminum CNS 2.6E-03 -- 7.0E-04 3.3E-03

Arsenic 8.6E-07 -- 2.1E-07 1.1E-06 Arsenic Skin/Vascular 5.6E-03 -- 1.3E-03 6.9E-03

Cadmium N/A -- N/A N/A Cadmium Kidney 1.3E-03 -- 3.8E-03 5.2E-03

Iron N/A -- N/A N/A Iron GI 3.7E-02 -- 1.4E-02 5.1E-02

Manganese N/A -- N/A N/A Manganese CNS 7.7E-03 -- 1.6E-03 9.3E-03

(Total) 8.6E-07 0.0E+00 2.1E-07 1.1E-06 (Total) 5.4E-02 0.0E+00 2.1E-02 7.5E-02

Total Cancer Risk Across Surface Soil 1.1E-06 Hazard Index Across Surface Soil 7.5E-02

Total Cancer Risk Across All Media and All Exposure Routes  1.1E-06 Total Hazard Index Across All Media and All Exposure Routes  7.5E-02

CNS = Central Nervous System

GI = Gastrointestinal Total CNS HI = 1.3E-02

N/A = Not Applicable or Not Available Total GI HI = 5.1E-02

Total Kidney HI = 5.2E-03

Total Skin HI = 6.9E-03

Total Vascular HI = 6.9E-03
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TABLE 9.3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 45, NDW, Indian Head, Maryland
Scenario Timeframe: Current
Receptor Population:  Industrial Worker
Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Surface Soil Surface Soil Site 45 Surface Soil

Aluminum N/A -- N/A N/A Aluminum CNS 1.3E-02 -- 7.9E-03 2.0E-02

Arsenic 4.3E-06 -- 2.5E-06 6.8E-06 Arsenic Skin/Vascular 2.7E-02 -- 1.5E-02 4.2E-02

Cadmium N/A -- N/A N/A Cadmium Kidney 6.4E-03 -- 4.3E-02 5.0E-02

Iron N/A -- N/A N/A Iron GI 1.8E-01 -- 1.5E-01 3.3E-01

Manganese N/A -- N/A N/A Manganese CNS 3.7E-02 -- 1.8E-02 5.5E-02

(Total) 4.3E-06 0.0E+00 2.5E-06 6.8E-06 (Total) 2.6E-01 0.0E+00 2.4E-01 5.0E-01

Total Cancer Risk Across Surface Soil 6.8E-06 Hazard Index Across Surface Soil 5.0E-01

Total Cancer Risk Across All Media and All Exposure Routes  6.8E-06 Total Hazard Index Across All Media and All Exposure Routes  5.0E-01

CNS = Central Nervous System

GI = Gastrointestinal Total CNS HI = 7.5E-02

N/A = Not Applicable or Not Available Total GI HI = 3.3E-01

Total Kidney HI = 5.0E-02

Total Skin HI = 4.2E-02

Total Vascular HI = 4.2E-02
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TABLE 9.4.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 45, NDW, Indian Head, Maryland
Scenario Timeframe: Future
Receptor Population:  Resident
Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 45 Soil

Aluminum N/A -- N/A N/A Aluminum CNS 1.5E-02 -- 7.4E-03 2.2E-02

Arsenic N/A -- N/A N/A Arsenic Skin/Vascular 2.9E-02 -- 1.3E-02 4.1E-02

Cadmium N/A -- N/A N/A Cadmium Kidney 8.3E-03 -- 4.4E-02 5.2E-02

Iron N/A -- N/A N/A Iron GI 2.5E-01 -- 1.7E-01 4.2E-01

Manganese N/A -- N/A N/A Manganese CNS 5.2E-02 -- 2.0E-02 7.1E-02

Thallium N/A N/A N/A Thallium Skin/Vascular 1.4E-02 1.9E-03 1.6E-02

(Total) N/A N/A N/A N/A (Total) 3.7E-01 0.0E+00 2.5E-01 6.2E-01

Total Cancer Risk Across Soil N/A Hazard Index Across Soil 6.2E-01

Total Cancer Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  6.2E-01

CNS = Central Nervous System

GI = Gastrointestinal Total CNS HI = 9.4E-02

N/A = Not Applicable or Not Available Total GI HI = 4.2E-01

Total Kidney HI = 5.2E-02

Total Skin HI = 5.7E-02

Total Vascular HI = 5.7E-02
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TABLE 9.5.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 45, NDW, Indian Head, Maryland
Scenario Timeframe: Future
Receptor Population:  Resident
Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 45 Soil

Aluminum N/A -- N/A N/A Aluminum CNS 1.4E-01 -- 9.7E-03 1.5E-01

Arsenic N/A -- N/A N/A Arsenic Skin/Vascular 2.7E-01 -- 1.7E-02 2.8E-01

Cadmium N/A -- N/A N/A Cadmium Kidney 7.7E-02 -- 5.8E-02 1.4E-01

Iron N/A -- N/A N/A Iron GI 7.8E-01 -- 7.3E-02 8.5E-01

Manganese N/A -- N/A N/A Manganese CNS 4.8E-01 -- 2.6E-02 5.1E-01

Thallium N/A N/A N/A Thallium Skin/Vascular 1.3E-01 2.5E-03 1.3E-01

(Total) N/A N/A N/A N/A (Total) 1.9E+00 0.0E+00 1.9E-01 2.1E+00

Total Cancer Risk Across Soil N/A Hazard Index Across Soil 2.1E+00

Total Cancer Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  2.1E+00

CNS = Central Nervous System

GI = Gastrointestinal Total CNS HI = 6.6E-01

N/A = Not Applicable or Not Available Total GI HI = 8.5E-01

Total Kidney HI = 1.4E-01

Total Skin HI = 4.2E-01

Total Vascular HI = 4.2E-01
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TABLE 9.6.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 45, NDW, Indian Head, Maryland
Scenario Timeframe: Future
Receptor Population:  Resident
Receptor Age: Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 45 Soil

Aluminum N/A -- N/A N/A Aluminum CNS N/A -- N/A N/A

Arsenic 1.5E-05 -- 1.4E-05 2.9E-05 Arsenic Skin/Vascular N/A -- N/A N/A

Cadmium N/A -- N/A N/A Cadmium Kidney N/A -- N/A N/A

Iron N/A -- N/A N/A Iron GI N/A -- N/A N/A

Manganese N/A -- N/A N/A Manganese CNS N/A -- N/A N/A

Thallium N/A N/A N/A Thallium Skin/Vascular N/A N/A N/A

(Total) 1.5E-05 0.0E+00 1.4E-05 2.9E-05 (Total) N/A N/A N/A N/A

Total Cancer Risk Across Soil 2.9E-05 Hazard Index Across Soil N/A

Total Cancer Risk Across All Media and All Exposure Routes  2.9E-05 Total Hazard Index Across All Media and All Exposure Routes  N/A

CNS = Central Nervous System

GI = Gastrointestinal

N/A = Not Applicable or Not Available
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TABLE 9.7.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 45, NDW, Indian Head, Maryland
Scenario Timeframe: Future
Receptor Population:  Construction Worker
Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 45 Soil

Aluminum N/A -- N/A N/A Aluminum CNS 5.2E-02 -- 5.1E-03 5.7E-02

Arsenic 6.3E-07 -- 5.7E-08 6.9E-07 Arsenic Skin/Vascular 9.8E-02 -- 8.6E-03 1.1E-01

Cadmium N/A -- N/A N/A Cadmium Kidney 2.8E-02 -- 3.0E-02 5.9E-02

Iron N/A -- N/A N/A Iron GI 8.6E-01 -- 1.1E-01 9.7E-01

Manganese N/A -- N/A N/A Manganese CNS 1.8E-01 -- 1.3E-02 1.9E-01

Thallium N/A N/A N/A Thallium Skin 4.9E-02 1.3E-03 5.0E-02

(Total) 6.3E-07 0.0E+00 5.7E-08 6.9E-07 (Total) 1.3E+00 0.0E+00 1.7E-01 1.4E+00

Total Cancer Risk Across Soil 6.9E-07 Hazard Index Across Soil 1.4E+00

Total Cancer Risk Across All Media and All Exposure Routes  6.9E-07 Total Hazard Index Across All Media and All Exposure Routes  1.4E+00

CNS = Central Nervous System

GI = Gastrointestinal Total CNS HI = 2.5E-01

N/A = Not Applicable or Not Available Total GI HI = 9.7E-01

Total Kidney HI = 5.9E-02

Total Skin HI = 1.6E-01

Total Vascular HI = 1.1E-01
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TABLE 9.8.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 45, NDW, Indian Head, Maryland
Scenario Timeframe: Future
Receptor Population:  Industrial Worker
Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 45 Soil

Aluminum N/A -- N/A N/A Aluminum CNS 1.1E-02 -- 6.8E-03 1.8E-02

Arsenic 3.3E-06 -- 1.9E-06 5.2E-06 Arsenic Skin/Vascular 2.1E-02 -- 1.2E-02 3.2E-02

Cadmium N/A -- N/A N/A Cadmium Kidney 5.9E-03 -- 4.0E-02 4.6E-02

Iron N/A -- N/A N/A Iron GI 1.8E-01 -- 1.5E-01 3.3E-01

Manganese N/A -- N/A N/A Manganese CNS 3.7E-02 -- 1.8E-02 5.5E-02

Thallium N/A N/A N/A Thallium Skin/Vascular 1.0E-02 1.7E-03 1.2E-02

(Total) 3.3E-06 0.0E+00 1.9E-06 5.2E-06 (Total) 2.6E-01 0.0E+00 2.3E-01 4.9E-01

Total Cancer Risk Across Soil 5.2E-06 Hazard Index Across Soil 4.9E-01

Total Cancer Risk Across All Media and All Exposure Routes  5.2E-06 Total Hazard Index Across All Media and All Exposure Routes  4.9E-01

CNS = Central Nervous System

GI = Gastrointestinal Total CNS HI = 7.2E-02

N/A = Not Applicable or Not Available Total GI HI = 3.3E-01

Total Kidney HI = 4.6E-02

Total Skin HI = 4.4E-02

Total Vascular HI = 4.4E-02
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TABLE 9.9.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 45, NDW, Indian Head, Maryland
Scenario Timeframe: Future
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescent

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 45 Soil

Aluminum N/A -- N/A N/A Aluminum CNS 3.1E-03 -- 5.8E-04 3.6E-03

Arsenic 3.4E-07 -- 5.9E-08 4.0E-07 Arsenic Skin/Vascular 5.9E-03 -- 9.8E-04 6.8E-03

Cadmium N/A -- N/A N/A Cadmium Kidney 1.7E-03 -- 3.4E-03 5.1E-03

Iron N/A -- N/A N/A Iron GI 5.1E-02 -- 1.3E-02 6.4E-02

Manganese N/A -- N/A N/A Manganese CNS 1.1E-02 -- 1.5E-03 1.2E-02

Thallium N/A N/A N/A Thallium Skin/Vascular 2.9E-03 1.5E-04 3.0E-03

(Total) 3.4E-07 0.0E+00 5.9E-08 4.0E-07 (Total) 7.5E-02 0.0E+00 2.0E-02 9.5E-02

Total Cancer Risk Across Soil 4.0E-07 Hazard Index Across Soil 9.5E-02

Total Cancer Risk Across All Media and All Exposure Routes  4.0E-07 Total Hazard Index Across All Media and All Exposure Routes  9.5E-02

CNS = Central Nervous System

GI = Gastrointestinal Total CNS HI = 1.6E-02

N/A = Not Applicable or Not Available Total GI HI = 6.4E-02

Total Kidney HI = 5.1E-03

Total Skin HI = 9.9E-03

Total Vascular HI = 9.9E-03
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TABLE 9.10.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 45, NDW, Indian Head, Maryland
Scenario Timeframe: Future
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 45 Soil

Aluminum N/A -- N/A N/A Aluminum CNS 2.2E-03 -- 6.0E-04 2.8E-03

Arsenic 6.6E-07 -- 1.6E-07 8.2E-07 Arsenic Skin/Vascular 4.3E-03 -- 1.0E-03 5.3E-03

Cadmium N/A -- N/A N/A Cadmium Kidney 1.2E-03 -- 3.6E-03 4.8E-03

Iron N/A -- N/A N/A Iron GI 3.7E-02 -- 1.4E-02 5.1E-02

Manganese N/A -- N/A N/A Manganese CNS 7.7E-03 -- 1.6E-03 9.3E-03

Thallium N/A N/A N/A Thallium Skin/Vascular 2.1E-03 1.5E-04 2.3E-03

(Total) 6.6E-07 0.0E+00 1.6E-07 8.2E-07 (Total) 5.5E-02 0.0E+00 2.0E-02 7.5E-02

Total Cancer Risk Across Soil 8.2E-07 Hazard Index Across Soil 7.5E-02

Total Cancer Risk Across All Media and All Exposure Routes  8.2E-07 Total Hazard Index Across All Media and All Exposure Routes  7.5E-02

CNS = Central Nervous System

GI = Gastrointestinal Total CNS HI = 1.2E-02

N/A = Not Applicable or Not Available Total GI HI = 5.1E-02

Total Kidney HI = 4.8E-03

Total Skin HI = 7.6E-03

Total Vascular HI = 7.6E-03
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TABLE 9.11.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 45, NDW, Indian Head, Maryland
Scenario Timeframe: Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 45 Soil

Aluminum Aluminum CNS 2.7E-02 -- 3.2E-03 3.0E-02

Arsenic Arsenic Skin/Vascular 6.6E-02 -- 7.0E-03 7.3E-02

Cadmium Cadmium Kidney 1.3E-03 -- 1.6E-03 2.9E-03

Iron Iron GI 6.3E-02 -- 1.0E-02 7.3E-02

Manganese Manganese CNS 1.5E-02 -- 1.4E-03 1.6E-02

Thallium Thallium Skin/Vascular 3.1E-02 1.0E-03 3.2E-02

(Total) 0.0E+00 0.0E+00 0.0E+00 0.0E+00 (Total) 2.0E-01 0.0E+00 2.4E-02 2.3E-01

Total Cancer Risk Across Soil 0.0E+00 Hazard Index Across Soil 2.3E-01

Total Cancer Risk Across All Media and All Exposure Routes  0.0E+00 Total Hazard Index Across All Media and All Exposure Routes  2.3E-01

CNS = Central Nervous System

GI = Gastrointestinal Total CNS HI = 4.7E-02

N/A = Not Applicable or Not Available Total GI HI = 7.3E-02

Total Kidney HI = 2.9E-03

Total Skin HI = 1.1E-01

Total Vascular HI = 1.1E-01
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TABLE 9.12.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Site 45, NDW, Indian Head, Maryland
Scenario Timeframe: Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 45 Soil

Aluminum Aluminum CNS 2.6E-02 -- 9.7E-04 2.7E-02

Arsenic Arsenic Skin/Vascular 6.4E-02 -- 2.1E-03 6.6E-02

Cadmium Cadmium Kidney 1.2E-03 -- 5.0E-04 1.7E-03

Iron Iron GI 1.8E-01 -- 9.1E-03 1.9E-01

Manganese Manganese CNS 1.4E-02 -- 4.1E-04 1.5E-02

Thallium Thallium Skin 3.0E-02 3.0E-04 3.0E-02

(Total) 0.0E+00 0.0E+00 0.0E+00 0.0E+00 (Total) 3.2E-01 0.0E+00 1.3E-02 3.3E-01

Total Cancer Risk Across Soil 0.0E+00 Hazard Index Across Soil 3.3E-01

Total Cancer Risk Across All Media and All Exposure Routes  0.0E+00 Total Hazard Index Across All Media and All Exposure Routes  3.3E-01

CNS = Central Nervous System

GI = Gastrointestinal Total CNS HI = 4.2E-02

N/A = Not Applicable or Not Available Total GI HI = 1.9E-01

Total Kidney HI = 1.7E-03

Total Skin HI = 9.6E-02

Total Vascular HI = 6.6E-02
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TABLE 10.1.RME

RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE

Site 45, NDW, Indian Head, Maryland
Scenario Timeframe: Future
Receptor Population:  Resident
Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 45 Soil

Aluminum Aluminum CNS 1.4E-01 9.7E-03 1.5E-01

Arsenic Arsenic Skin/Vascular 2.7E-01 1.7E-02 2.8E-01

Cadmium Cadmium Kidney 7.7E-02 5.8E-02 1.4E-01

Iron Iron GI 7.8E-01 7.3E-02 8.5E-01

Manganese Manganese CNS 4.8E-01 2.6E-02 5.1E-01

Thallium Thallium Skin/Vascular 1.3E-01 2.5E-03 1.3E-01

(Total) (Total) 1.9E+00 1.9E-01 2.1E+00

Total Cancer Risk Across Soil Hazard Index Across Soil 2.1E+00

Total Cancer Risk Across All Media and All Exposure Routes  Total Hazard Index Across All Media and All Exposure Routes  2.1E+00

CNS = Central Nervous System

GI = Gastrointestinal Total CNS HI = 6.6E-01

N/A = Not Applicable or Not Available Total GI HI = 8.5E-01

Total Kidney HI = 1.4E-01

Total Skin HI = 4.2E-01

Total Vascular HI = 4.2E-01
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TABLE 10.2.RME

RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE

Site 45, NDW, Indian Head, Maryland
Scenario Timeframe: Future
Receptor Population:  Resident
Receptor Age: Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 45 Soil

Aluminum Aluminum CNS

Arsenic 1.5E-05 1.4E-05 2.9E-05 Arsenic Skin/Vascular

Cadmium Cadmium Kidney

Iron Iron GI

Manganese Manganese CNS

Thallium Thallium Skin/Vascular

(Total) 1.5E-05 1.4E-05 2.9E-05 (Total) 

Total Cancer Risk Across Soil 2.9E-05 Hazard Index Across Soil

Total Cancer Risk Across All Media and All Exposure Routes  2.9E-05 Total Hazard Index Across All Media and All Exposure Routes  

CNS = Central Nervous System

GI = Gastrointestinal

N/A = Not Applicable or Not Available
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TABLE 10.3.RME

RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE

Site 45, NDW, Indian Head, Maryland
Scenario Timeframe: Future
Receptor Population:  Construction Worker
Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total

Soil Soil Site 45 Soil

Aluminum Aluminum CNS

Arsenic Arsenic Skin/Vascular 9.8E-02 8.6E-03 1.1E-01

Cadmium Cadmium Kidney

Iron Iron GI 8.6E-01 1.1E-01 9.7E-01

Manganese Manganese CNS 1.8E-01 1.3E-02 1.9E-01

Thallium Thallium Skin

(Total) (Total) 1.1E+00 1.4E-01 1.3E+00

Total Cancer Risk Across Soil Hazard Index Across Soil 1.3E+00

Total Cancer Risk Across All Media and All Exposure Routes  Total Hazard Index Across All Media and All Exposure Routes  1.3E+00

CNS = Central Nervous System

GI = Gastrointestinal Total CNS HI = 1.9E-01

N/A = Not Applicable or Not Available Total GI HI = 9.7E-01

Total Kidney HI =

Total Skin HI = 1.1E-01

Total Vascular HI = 1.1E-01
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Appendix F 
 

Ecological Screening Values









































Appendix G 
 

Complete Analytical Results for  
Sites 6, 39 and 45, NDW, Indian Head



Legend for Appendix G Tables

Gray fill indicates analyte was detected
J = Reported value is estimated
K = Reported value may be biased high
L = Reported value may be biased low
B = Analyte not detected above associated blank
R = Unreliable result
U = Not detected, associated value is the quantitation limit
UJ = Not detected, quantitation limit may be inaccurate
NA = Not analyzed



Appendix G.1 
 

Complete Analytical Results  
for Site 6, NDW, Indian Head 



Station ID
Sample ID
Sample Date

Chemical Name

Metals (mg/kg)

Silver 12.7 154 109 180 1,160 278 0.67 J 0.56 U

Wet Chemistry (mg/kg)

Total organic carbon (TOC) 7,200 19,000 6,300 20,000 19,000 9,000 18,000 8,500
pH 6.69 5.55 4.7 5.3 3.31 5.78 7.25 5.14

All concentrations in units of milligrams per kilogram.

IS06SS01
IS06SS010001

06/17/01

IS06SS06
IS06SS060001

06/10/01

IS06SS07
IS06SS070001

06/10/01

IS06SS08
IS06SS080001

06/10/01

IS06SS10
IS06SS100001

06/10/01

IS06SS11
IS06SS110001

06/10/01

IS06SS12
IS06SS120001

06/10/01

IS06SS13
IS06SS130001

06/17/01

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

Raw Data, Surface Soil Samples, Site 6
Table G.1.1
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Station ID
Sample ID
Sample Date

Chemical Name

Metals (mg/kg)

Silver 1.1 3.4 138 49.6 35.9 867

Wet Chemistry (mg/kg)

Total organic carbon 6,600 2,300 2,700 8,800 4,600 13,000
pH 5.78 6.99 6.38 5.76 6.24 6.79

All concentrations in units of milligrams per kilogram.

IS06SD02
IS06SD020001

06/17/01

IS06SD03
IS06SD030001

06/10/01

IS06SD04
IS06SD040001

06/10/01
IS06SD050001

06/10/01
IS06SD050001P

06/10/01

IS06SD09
IS06SD090001

06/10/01

IS06SD05

Table G.1.2

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

Raw Data, Surface Soil Samples from Intermittently Wet Areas

Page 1 of 1



Table G.1.3
Raw Data, Subsurface Soil Samples, Site 6

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

Metals (mg/kg)
Silver 0.96 J 1.2 J 1,100 83.1 0.15 U 0.47 U

All concentrations in units of milligrams per kilogram.

IS06SB100203P
IS06SB03

IS06SB030203
06/10/01

IS06SB05
IS06SB050203

06/10/01

IS06SB13
IS06SB130203

06/17/0106/10/01

IS06SB12
IS06SB120203

06/10/01

IS06SB10
IS06SB100203

06/10/01
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Table G.1.4
Raw Data, Shallow Groundwater Samples, Site 6

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

Total Metals (µg/L)

Silver 1.7 U 1.7 U 1.7 U

Dissolved Metals (µg/L)

Silver 1.7 U 1.7 U 4.8

Wet Chemistry (mg/L)
Alkalinity 2 U 3 8

Metals concentrations in units of micrograms per liter.
Alkalinity in units of milligrams per liter.

IS06MW03
IS06MW030901

09/21/01

IS06MW01
IS06MW010901

09/22/01

IS06MW02
IS06MW020901

09/22/01
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Table G.1.5
Raw Data, Surface Water, Site 6
RI Report for Sites 6, 39 and 45

NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

Total Metals (µg/L)

Silver 15.7 17.3 5 U

Dissolved Metals (µg/L)

Silver 2 J 1.3 U 1.3 U

Wet Chemistry (mg/L)

Hardness 58 66 73
Total organic carbon (TOC) 12 NA 13
pH 7.1 7.23 7.23

Metals concentrations in units of micrograms per liter.
Water quality parameter concentrations in units of milligrams per liter.

IS06SW02
IS06SW020610

06/10/01

IS06SW01
IS06SW010610

06/10/01
IS06SW010610P

06/10/01
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Appendix G.2 
 

Complete Analytical Results  
for Site 39, NDW, Indian Head 



Table G.2.1
Raw Data, Surface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

Semi-volatile Organic Compounds (µg/kg)

1,1-Biphenyl 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
2,2'-Oxybis(1-chloropropane) 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
2,4,5-Trichlorophenol 940 U 890 U 920 U 1,100 UJ 960 UJ 910 UJ 940 UJ 990 UJ 920 UJ
2,4,6-Trichlorophenol 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
2,4-Dichlorophenol 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
2,4-Dimethylphenol 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
2,4-Dinitrophenol 940 U 890 U 920 U 1,100 UJ 960 UJ 910 UJ 940 UJ 990 UJ 920 UJ
2-Chloronaphthalene 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
2-Chlorophenol 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
2-Methylnaphthalene 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
2-Methylphenol 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
2-Nitroaniline 940 U 890 U 920 U 1,100 UJ 960 UJ 910 UJ 940 UJ 990 UJ 920 UJ
2-Nitrophenol 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
3,3'-Dichlorobenzidine 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
3- and 4-Methylphenol 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
3-Nitroaniline 940 U 890 U 920 U 1,100 UJ 960 UJ 910 UJ 940 UJ 990 UJ 920 UJ
4,6-Dinitro-2-methylphenol 940 U 890 U 920 U 1,100 UJ 960 UJ 910 UJ 940 UJ 990 UJ 920 UJ
4-Bromophenyl-phenylether 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
4-Chloro-3-methylphenol 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
4-Chloroaniline 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
4-Chlorophenyl-phenylether 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
4-Nitroaniline 940 U 890 U 920 U 1,100 UJ 960 UJ 910 UJ 940 UJ 990 UJ 920 UJ
4-Nitrophenol 940 U 890 U 920 U 1,100 UJ 960 UJ 910 UJ 940 UJ 990 UJ 920 UJ
Acenaphthene 370 U 350 U 220 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 76 J
Acenaphthylene 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
Acetophenone 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
Anthracene 370 U 350 U 260 J 58 J 380 UJ 360 UJ 370 UJ 52 J 230 J
Atrazine 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
Benzaldehyde 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
Benzo(a)anthracene 370 U 350 U 960 180 J 71 J 360 UJ 370 UJ 220 J 1,200 J
Benzo(a)pyrene 370 UJ 350 U 850 130 J 74 J 360 UJ 370 UJ 240 J 1,300 J
Benzo(b)fluoranthene 370 UJ 350 U 980 160 J 93 J 360 UJ 370 UJ 270 J 1,700 J
Benzo(g,h,i)perylene 370 UJ 350 U 370 76 J 380 UJ 360 UJ 370 UJ 86 J 580 J
Benzo(k)fluoranthene 370 UJ 350 U 690 140 J 88 J 360 UJ 370 UJ 260 J 1,500 J

IS39SS01
IS39SS010001

03/26/01

IS39SS02
IS39SS020001

03/26/01

IS39SS03
IS39SS030001

03/26/01

IS39SS04
IS39SS040001

03/27/01

IS39SS05
IS39SS050001

03/27/01

IS39SS06
IS39SS060001

03/27/01

IS39SS07
IS39SS070001

03/27/01

IS39SS08
IS39SS080001

03/27/01

IS39SS09
IS39SS090001

03/27/01
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Table G.2.1
Raw Data, Surface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

IS39SS01
IS39SS010001

03/26/01

IS39SS02
IS39SS020001

03/26/01

IS39SS03
IS39SS030001

03/26/01

IS39SS04
IS39SS040001

03/27/01

IS39SS05
IS39SS050001

03/27/01

IS39SS06
IS39SS060001

03/27/01

IS39SS07
IS39SS070001

03/27/01

IS39SS08
IS39SS080001

03/27/01

IS39SS09
IS39SS090001

03/27/01

Butylbenzylphthalate 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
Caprolactam 370 R 350 R 370 R 420 R 380 R 360 R 370 R 400 R 370 R
Carbazole 370 U 350 U 230 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 160 J
Chrysene 370 U 350 U 1,000 190 J 80 J 360 UJ 370 UJ 240 J 1,300 J
Di-n-butylphthalate 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 64 J 370 UJ
Di-n-octylphthalate 370 UJ 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
Dibenz(a,h)anthracene 370 UJ 350 U 43 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 61 J
Dibenzofuran 370 U 350 U 96 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 43 J
Diethylphthalate 370 U 42 J 370 U 66 J 380 UJ 360 UJ 370 UJ 400 UJ 57 J
Dimethyl phthalate 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
Fluoranthene 370 U 350 U 1,500 380 J 130 J 360 UJ 40 J 370 J 1,400 J
Fluorene 370 U 350 U 160 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
Hexachlorobenzene 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
Hexachlorobutadiene 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
Hexachlorocyclopentadiene 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
Hexachloroethane 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
Indeno(1,2,3-cd)pyrene 370 UJ 350 U 380 72 J 380 UJ 360 UJ 370 UJ 88 J 530 J
Isophorone 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
Naphthalene 370 U 350 U 77 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
Nitrobenzene 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
Pentachlorophenol 940 U 890 U 920 U 1,100 UJ 960 UJ 910 UJ 940 UJ 990 UJ 920 UJ
Phenanthrene 370 U 350 U 1,200 220 J 57 J 360 UJ 370 UJ 210 J 980 J
Phenol 370 U 350 U 43 J 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
Pyrene 370 U 350 U 1,400 290 J 110 J 360 UJ 370 UJ 340 J 2,400 J
bis(2-Chloroethoxy)methane 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
bis(2-Chloroethyl)ether 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
bis(2-Ethylhexyl)phthalate 390 140 J 530 64 J 54 J 45 J 94 J 78 J 130 J
n-Nitroso-di-n-propylamine 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ
n-Nitrosodiphenylamine 370 U 350 U 370 U 420 UJ 380 UJ 360 UJ 370 UJ 400 UJ 370 UJ

Explosives (µg/kg)

1,3,5-Trinitrobenzene 560 U 530 U 570 U 6.3 U 5.7 U 5.4 U 560 U 600 U 550 U
1,3-Dinitrobenzene 560 U 530 U 570 U 6.3 U 5.7 U 5.4 U 560 U 600 U 550 U
2,4,6-Trinitrotoluene 560 U 530 U 570 U 6.3 U 5.7 U 5.4 U 560 U 600 U 550 U
2,4-Dinitrotoluene 370 U 350 U 370 U 6.3 U 5.7 U 5.4 U 370 UJ 400 UJ 370 UJ
2,6-Dinitrotoluene 370 U 350 U 370 U 6.3 U 5.7 U 5.4 U 370 UJ 400 UJ 370 UJ
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Table G.2.1
Raw Data, Surface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

IS39SS01
IS39SS010001

03/26/01

IS39SS02
IS39SS020001

03/26/01

IS39SS03
IS39SS030001

03/26/01

IS39SS04
IS39SS040001

03/27/01

IS39SS05
IS39SS050001

03/27/01

IS39SS06
IS39SS060001

03/27/01

IS39SS07
IS39SS070001

03/27/01

IS39SS08
IS39SS080001

03/27/01

IS39SS09
IS39SS090001

03/27/01

2-Amino-4,6-dinitrotoluene 560 U 530 U 570 U 6.3 U 5.7 U 5.4 U 560 U 600 U 550 U
2-Nitrotoluene 560 U 530 U 570 U 6.3 U 5.7 U 5.4 U 560 U 600 U 550 U
3-Nitrotoluene 560 U 530 U 570 U 6.3 U 5.7 U 5.4 U 560 U 600 U 550 U
4-Amino-2,6-dinitrotoluene 560 U 530 U 570 U 6.3 U 5.7 U 5.4 U 560 U 600 U 550 U
4-Nitrotoluene 560 U 530 U 570 U 6.3 U 5.7 U 5.4 U 560 U 600 U 550 U
HMX 560 U 530 U 570 U 6.3 U 5.7 U 5.4 U 560 U 600 U 550 U
Nitrobenzene 560 U 530 U 570 U 6.3 U 5.7 U 5.4 U 560 U 600 U 550 U
Nitrocellulose 3,900 2,700 2,800 2,500 U 2,500 U 2,500 U 2,500 U 4,900 5,100
Nitroglycerin 56,000 U 53,000 U 57,000 U 630 U 570 U 540 U 56,000 U 60,000 U 55,000 U
Nitroguanidine 110,000 U 110,000 U 110,000 U 1,300 U 1,100 U 1,100 U 110,000 U 120,000 U 110,000 U
PETN 56,000 U 53,000 U 57,000 U 630 U 570 U 540 U 56,000 U 60,000 U 55,000 U
Perchlorate 5 U 5 U 5 U 6 5 U 5 U 5 U 6 U 5 U
RDX 560 U 530 U 570 U 6.3 U 5.7 U 5.4 U 560 U 600 U 550 U
Tetryl 560 U 530 U 570 U 6.3 U 5.7 U 5.4 U 560 U 600 U 550 U

Metals (mg/kg)

Aluminum 3,590 1,980 1,880 8,650 1,980 695 1,350 3,650 2,440
Antimony 1.7 U 1.5 U 1.6 U 1.9 U 1.7 U 1.6 U 1.7 U 1.7 U 1.6 U
Arsenic 3.2 1.9 J 1.7 J 12.5 1 U 0.98 U 1 U 1.7 J 2.9
Barium 13.6 J 9.6 J 9.1 J 28.9 J 12.6 J 4.8 J 9.6 J 35.7 J 11.7 J
Beryllium 0.16 J 0.09 J 0.13 J 0.37 J 0.13 J 0.04 J 0.07 J 0.43 J 0.17 J
Cadmium 0.47 J 0.1 U 0.23 J 0.13 U 0.11 U 0.11 U 0.11 U 2.9 0.67 J
Calcium 2,630 555 J 470 J 217 J 524 J 462 J 1,480 2,510 15,700
Chromium 10.5 3.6 4.7 14.1 5.9 1.7 J 5 43.9 16.1
Cobalt 14.9 2.9 J 3.4 J 5.9 J 3.3 J 0.58 J 2.1 J 14.3 10.5 J
Copper 6.2 0.25 U 39.4 10.6 15.3 1.5 J 3.2 J 57.9 16.1
Iron 7,880 4,010 5,120 16,300 6,970 1,560 3,160 14,100 11,400
Lead 67.6 9.4 67.7 25.2 58.4 3.5 6.4 552 182
Magnesium 1,330 239 J 224 J 479 J 569 J 111 J 561 J 2,640 3,930
Manganese 151 61.2 64.9 161 67 33.9 66.1 286 178
Mercury 0.11 U 0.11 U 0.11 U 0.13 K 0.11 U 0.1 U 0.11 U 0.12 U 0.11 U
Nickel 12.5 3.5 J 2.7 J 4.5 J 16 1.5 J 10.6 36.4 96.4
Potassium 295 J 264 J 311 J 420 J 153 J 120 J 200 J 171 J 261 J
Selenium 1.1 U 0.98 U 1 U 1.2 U 1.8 1 U 1.1 U 1.1 U 1 U
Silver 0.88 J 0.33 U 0.39 J 0.45 J 0.48 J 0.35 U 0.49 J 7.9 5.7
Sodium 65 U 59.1 U 62.9 U 73.4 U 70.6 J 95.2 J 80.7 J 113 J 276 J
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Table G.2.1
Raw Data, Surface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

IS39SS01
IS39SS010001

03/26/01

IS39SS02
IS39SS020001

03/26/01

IS39SS03
IS39SS030001

03/26/01

IS39SS04
IS39SS040001

03/27/01

IS39SS05
IS39SS050001

03/27/01

IS39SS06
IS39SS060001

03/27/01

IS39SS07
IS39SS070001

03/27/01

IS39SS08
IS39SS080001

03/27/01

IS39SS09
IS39SS090001

03/27/01

Thallium 1.2 U 1.1 U 1.1 U 1.3 U 1.2 U 1.1 U 1.2 U 1.2 U 1.1 U
Vanadium 19.5 7.4 J 9.1 J 33.2 11.4 J 3.6 J 6.6 J 34.2 14.6
Zinc 226 19 45.4 23.6 J 52.5 J 9.2 J 68.1 J 486 J 1,070 J

Wet Chemistry (mg/kg)

Total organic carbon (TOC) 17,000 12,000 20,000 71,000 4,700 12,000 25,000 58,000 34,000
pH 7.42 6.7 7.18 5 6.06 6.52 6.9 6.87 6.72

All SVOC and explosives data reported in micrograms per kilogram.
All metals and TOC data reported in milligrams per kilogram.
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Table G.2.1
Raw Data, Surface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

Semi-volatile Organic Compounds (µg/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-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3- and 4-Methylphenol
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
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

390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
980 UJ 970 UJ 990 UJ 1,000 UJ 1,100 UJ 1,000 UJ 1,100 UJ 990 UJ 940 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
980 UJ 970 UJ 990 UJ 1,000 UJ 1,100 UJ 1,000 UJ 1,100 UJ 990 UJ 940 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
980 UJ 970 UJ 990 UJ 1,000 UJ 1,100 UJ 1,000 UJ 1,100 UJ 990 UJ 940 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
980 UJ 970 UJ 990 UJ 1,000 UJ 1,100 UJ 1,000 UJ 1,100 UJ 990 UJ 940 UJ
980 UJ 970 UJ 990 UJ 1,000 UJ 1,100 UJ 1,000 UJ 1,100 UJ 990 UJ 940 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
980 UJ 970 UJ 990 UJ 1,000 UJ 1,100 UJ 1,000 UJ 1,100 UJ 990 UJ 940 UJ
980 UJ 970 UJ 990 UJ 1,000 UJ 1,100 UJ 1,000 UJ 1,100 UJ 990 UJ 940 UJ
59 J 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ

390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
160 J 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 410 UJ 370 UJ
680 J 390 UJ 400 UJ 420 UJ 150 J 51 J 430 UJ 400 UJ 370 UJ
740 J 390 UJ 400 UJ 420 UJ 150 J 54 J 430 UJ 400 UJ 370 UJ
830 J 390 UJ 400 UJ 420 UJ 300 J 100 J 430 UJ 400 UJ 370 UJ
300 J 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
810 J 390 UJ 400 UJ 420 UJ 240 J 110 J 430 UJ 400 UJ 370 UJ

IS39SS10
IS39SS100001

03/28/01

IS39SS11
IS39SS110001

03/28/01

IS39SS12
IS39SS120001

03/28/01

IS39SS13
IS39SS130001

03/28/01
IS39SS140001

03/28/01
IS39SS140001P

03/28/01

IS39SS15
IS39SS150001

03/28/01

IS39SS16
IS39SS160001

03/29/01

IS39SS17
IS39SS170001

03/29/01

IS39SS14
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Table G.2.1
Raw Data, Surface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine

Explosives (µg/kg)

1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene

IS39SS10
IS39SS100001

03/28/01

IS39SS11
IS39SS110001

03/28/01

IS39SS12
IS39SS120001

03/28/01

IS39SS13
IS39SS130001

03/28/01
IS39SS140001

03/28/01
IS39SS140001P

03/28/01

IS39SS15
IS39SS150001

03/28/01

IS39SS16
IS39SS160001

03/29/01

IS39SS17
IS39SS170001

03/29/01

IS39SS14

390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 720 J 400 UJ 370 UJ
390 R 390 R 400 R 420 R 430 R 410 R 430 R 400 UJ 370 UJ
120 J 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
690 J 390 UJ 400 UJ 420 UJ 190 J 110 J 430 UJ 400 UJ 370 UJ
54 J 390 UJ 81 J 420 UJ 110 J 58 J 170 J 74 J 370 UJ

390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 88 J 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 52 J 400 UJ 420 UJ 100 J 410 UJ 78 J 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ

1,000 J 39 J 400 UJ 420 UJ 140 J 240 J 51 J 61 J 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
300 J 390 UJ 400 UJ 420 UJ 50 J 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
45 J 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ

390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
980 UJ 970 UJ 990 UJ 1,000 UJ 1,100 UJ 1,000 UJ 1,100 UJ 990 UJ 940 UJ
680 J 390 UJ 400 UJ 420 UJ 430 UJ 110 J 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
980 J 390 UJ 400 UJ 420 UJ 190 J 170 J 430 UJ 48 J 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
130 J 390 UJ 71 J 420 UJ 150 J 71 J 110 J 40 J 50 J
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ

590 U 580 U 590 U 620 U 640 U 610 U 640 U 584 U 551 U
590 U 580 U 590 U 620 U 640 U 610 U 640 U 584 U 551 U
590 U 580 U 590 U 620 U 640 U 610 U 640 U 584 U 551 U
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
390 UJ 390 UJ 400 UJ 420 UJ 430 UJ 410 UJ 430 UJ 400 UJ 370 UJ
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Table G.2.1
Raw Data, Surface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name
2-Amino-4,6-dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Amino-2,6-dinitrotoluene
4-Nitrotoluene
HMX
Nitrobenzene
Nitrocellulose
Nitroglycerin
Nitroguanidine
PETN
Perchlorate
RDX
Tetryl

Metals (mg/kg)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium

IS39SS10
IS39SS100001

03/28/01

IS39SS11
IS39SS110001

03/28/01

IS39SS12
IS39SS120001

03/28/01

IS39SS13
IS39SS130001

03/28/01
IS39SS140001

03/28/01
IS39SS140001P

03/28/01

IS39SS15
IS39SS150001

03/28/01

IS39SS16
IS39SS160001

03/29/01

IS39SS17
IS39SS170001

03/29/01

IS39SS14

590 U 580 U 590 U 620 U 640 U 610 U 640 U 584 U 551 U
590 U 580 U 590 U 620 U 640 U 610 U 640 U 584 U 551 U
590 U 580 U 590 U 620 U 640 U 610 U 640 U 584 U 551 U
590 U 580 U 590 U 620 U 640 U 610 U 640 U 584 U 551 U
590 U 580 U 590 U 620 U 640 U 610 U 640 U 584 U 551 U
590 U 580 U 590 U 620 U 640 U 610 U 640 U 584 U 551 U
590 U 580 U 590 U 620 U 640 U 610 U 640 U 584 U 551 U

2,500 U 2,900 U 3,000 U 2,500 U 3,300 U 3,000 U 3,200 U 25,000 2,800 U
59,000 U 5,800 U 59,000 U 62,000 U 64,000 U 61,000 U 64,000 U 58,357 U 55,078 U

120,000 U 120,000 U 120,000 U 120,000 U 130,000 U 120,000 U 130,000 U 116,713 U 110,156 U
59,000 U 5,800 U 59,000 U 62,000 U 64,000 U 61,000 U 64,000 U 58,357 U 55,078 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
590 U 580 U 590 U 620 U 640 U 610 U 640 U 584 U 551 U
590 U 580 U 590 U 620 U 640 U 610 U 640 U 584 U 551 U

9,650 6,550 5,870 12,100 14,400 9,010 9,030 3,620 9,760
1.4 U 1.4 U 1.4 U 1.5 U 1.5 U 1.5 U 1.5 U 1.4 U 1.3 U
7.2 4.1 5.3 10.5 11.3 7.4 12.5 8.5 8.6

42.2 J 24.7 J 42.8 J 40.9 J 41.8 J 25.4 J 38.1 J 18.7 J 36.4 J
0.51 J 0.35 U 0.77 J 0.48 J 0.5 J 0.54 J 0.38 U 0.35 U 0.51 J
0.26 U 0.26 U 0.26 U 0.28 U 0.31 J 0.27 U 0.28 U 0.26 U 0.25 U

1,510 697 J 808 J 711 J 4,170 5,440 2,220 814 J 906 J
15 10.4 11.6 18.7 75.6 28.8 43.8 27.8 17.9

3.8 J 3.1 J 9.7 J 3.2 J 12.1 J 10.5 J 8.1 J 7.7 J 2.7 J
17.5 11.1 14.4 18.3 27.6 34.9 22.4 15.6 10.4

21,000 14,700 17,400 27,800 23,500 13,600 17,100 10,400 24,000
37.6 47.5 20.9 36.3 137 55.4 44.1 14.9 15.2
923 J 698 J 1,030 J 653 J 10,600 8,080 6,940 7,560 740 J

92.7 58.2 138 66.4 226 233 128 98.9 51.6
0.12 R 0.12 R 0.12 R 0.16 L 0.13 R 0.12 R 0.13 R 0.11 R 0.11 R

8 J 7 J 11.3 4.9 J 105 50.8 91.8 107 8.3 J
1,050 J 692 J 672 J 1,000 J 1,140 J 1,000 J 568 J 516 J 495 J
0.77 U 0.77 U 0.78 U 0.83 U 0.85 U 0.8 U 0.85 U 0.78 U 0.81 B
1.7 J 0.69 J 0.91 J 2.9 1.3 J 1.1 J 1.1 J 1.5 J 0.65 J

72.9 U 72.2 U 73.1 U 78 U 185 J 314 J 113 J 73.4 U 69.8 U
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Table G.2.1
Raw Data, Surface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name
Thallium
Vanadium
Zinc

Wet Chemistry (mg/kg)

Total organic carbon (TOC)
pH

All SVOC and explosives data reported in micrograms per kilogram.
All metals and TOC data reported in milligrams per kilogram.

IS39SS10
IS39SS100001

03/28/01

IS39SS11
IS39SS110001

03/28/01

IS39SS12
IS39SS120001

03/28/01

IS39SS13
IS39SS130001

03/28/01
IS39SS140001

03/28/01
IS39SS140001P

03/28/01

IS39SS15
IS39SS150001

03/28/01

IS39SS16
IS39SS160001

03/29/01

IS39SS17
IS39SS170001

03/29/01

IS39SS14

1.4 J 1.3 J 1.2 U 2 J 1.7 J 1.3 U 1.4 U 1.3 U 2.1 J
29.2 21.6 21.7 38.1 36.9 23.9 28.7 15.8 33.8
75.8 51.5 49.7 57.8 130 95.9 93.7 75.2 40.7

15,000 20,000 15,000 25,000 20,000 20,000 41,000 36 18
6.5 5.58 5.34 5.08 7.72 8.27 6.96 6.93 5.9
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Table G.2.1
Raw Data, Surface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

Semi-volatile Organic Compounds (µg/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-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3- and 4-Methylphenol
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
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

400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U

1,000 UJ 960 UJ 1,000 U 890 U 1,100 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U

1,000 UJ 960 UJ 1,000 U 890 U 1,100 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U

1,000 UJ 960 UJ 1,000 U 890 U 1,100 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U

1,000 UJ 960 UJ 1,000 U 890 U 1,100 U
1,000 UJ 960 UJ 1,000 U 890 U 1,100 U

400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U

1,000 UJ 960 UJ 1,000 U 890 U 1,100 U
1,000 UJ 960 UJ 1,000 U 890 U 1,100 U

400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 46 J 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 48 J 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 48 J 350 UJ 430 UJ
400 UJ 380 UJ 410 U 130 J 430 U
400 UJ 380 UJ 410 U 88 J 430 U
400 UJ 380 UJ 410 U 160 J 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 140 J 430 U

03/30/01
IS39SS180001

03/29/01
IS39SS180001P

03/29/01

IS39SS21
IS39SS210001

03/30/01

IS39SS18 IS39SS19
IS39SS190001

03/30/01

IS39SS20
IS39SS200001
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Table G.2.1
Raw Data, Surface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine

Explosives (µg/kg)

1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene

03/30/01
IS39SS180001

03/29/01
IS39SS180001P

03/29/01

IS39SS21
IS39SS210001

03/30/01

IS39SS18 IS39SS19
IS39SS190001

03/30/01

IS39SS20
IS39SS200001

400 UJ 380 UJ 48 J 350 U 430 U
400 UJ 380 UJ 410 R 350 R 430 R
400 UJ 380 UJ 410 U 52 J 430 U
400 UJ 380 UJ 410 U 270 J 430 U
93 J 71 J 250 J 350 U 290 J

400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 190 J 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 670 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U

1,000 UJ 960 UJ 1,000 U 890 U 1,100 U
400 UJ 380 UJ 410 U 390 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 510 430 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U
44 J 380 UJ 91 J 230 J 47 J

400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U

591 U 563 U 617 U 532 U 641 U
591 U 563 U 617 U 532 U 641 U
591 U 563 U 617 U 532 U 641 U
400 UJ 380 UJ 410 U 350 U 430 U
400 UJ 380 UJ 410 U 350 U 430 U
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Table G.2.1
Raw Data, Surface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name
2-Amino-4,6-dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Amino-2,6-dinitrotoluene
4-Nitrotoluene
HMX
Nitrobenzene
Nitrocellulose
Nitroglycerin
Nitroguanidine
PETN
Perchlorate
RDX
Tetryl

Metals (mg/kg)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium

03/30/01
IS39SS180001

03/29/01
IS39SS180001P

03/29/01

IS39SS21
IS39SS210001

03/30/01

IS39SS18 IS39SS19
IS39SS190001

03/30/01

IS39SS20
IS39SS200001

591 U 563 U 617 U 532 U 641 U
591 U 563 U 617 U 532 U 641 U
591 U 563 U 617 U 532 U 641 U
591 U 563 U 617 U 532 U 641 U
591 U 563 U 617 U 532 U 641 U
591 U 563 U 617 U 532 U 641 U
591 U 563 U 617 U 532 U 641 U

3,000 U 2,900 U 3,100 U 2,700 3,200 U
59,060 U 56,344 U 61,728 U 53,191 U 64,103 U

118,120 U 112,659 U 123,457 U 106,383 U 128,205 U
59,060 U 56,344 U 61,728 U 53,191 U 64,103 U

5 U 5 U 6 U 5 U 6 U
591 U 563 U 617 U 532 U 641 U
591 U 563 U 617 U 532 U 641 U

8,010 8,600 8,770 5,560 12,100
1.5 U 1.4 U 1.3 J 0.96 J 1.5 J
7.4 7.6 6.6 4.7 4.7

72.9 64.1 27.4 J 16.1 J 37.7 J
0.52 J 0.53 J 0.45 J 0.31 B 0.43 J
1.8 1.3 0.48 B 0.29 B 0.26 B

7,400 8,280 1,200 J 316 J 404 J
16.5 18.9 14.8 J 10.9 J 30.1 J

3 J 3.8 J 3.7 J 3.3 J 5.5 J
33.2 26.6 15.6 J 12.6 J 6.5 J

19,700 21,400 23,400 J 17,900 J 16,800 J
99.3 77.7 18.2 24 10.6
974 J 1,150 747 J 357 J 1,910
151 146 136 J 109 J 79.9 J

0.12 R 0.11 R 0.11 U 0.1 U 0.13 U
5.6 J 6.2 J 6.1 J 4.8 J 24.5
562 J 579 J 647 J 470 J 505 J
0.8 J 1.5 B 1.7 0.68 U 1.9
1.3 J 0.3 U 1.9 J 1.3 B 1.2 B
244 J 208 J 76.1 B 89.4 B 94.2 B
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Table G.2.1
Raw Data, Surface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name
Thallium
Vanadium
Zinc

Wet Chemistry (mg/kg)

Total organic carbon (TOC)
pH

All SVOC and explosives data reported in micrograms per kilogram.
All metals and TOC data reported in milligrams per kilogram.

03/30/01
IS39SS180001

03/29/01
IS39SS180001P

03/29/01

IS39SS21
IS39SS210001

03/30/01

IS39SS18 IS39SS19
IS39SS190001

03/30/01

IS39SS20
IS39SS200001

1.3 U 2.1 J 0.96 U 0.83 U 0.98 U
33.9 31.7 32.7 23 33.8

1,450 1,300 34.5 33 27.4

31 27 25,000 28,000 16,000
8.59 8.39 5.73 6.12 6.45
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Table G.2.2
Raw Data, Subsurface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

Semi-volatile Organic Compounds (µg/kg)

1,1-Biphenyl 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
2,2'-Oxybis(1-chloropropane) 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
2,4,5-Trichlorophenol 900 U 900 U 990 U 1,000 UJ 940 UJ 900 UJ 920 UJ 920 UJ 980 UJ
2,4,6-Trichlorophenol 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
2,4-Dichlorophenol 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
2,4-Dimethylphenol 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
2,4-Dinitrophenol 900 U 900 U 990 U 1,000 UJ 940 UJ 900 UJ 920 UJ 920 UJ 980 UJ
2-Chloronaphthalene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
2-Chlorophenol 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
2-Methylnaphthalene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
2-Methylphenol 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
2-Nitroaniline 900 U 900 U 990 U 1,000 UJ 940 UJ 900 UJ 920 UJ 920 UJ 980 UJ
2-Nitrophenol 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
3,3'-Dichlorobenzidine 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
3- and 4-Methylphenol 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
3-Nitroaniline 900 U 900 U 990 U 1,000 UJ 940 UJ 900 UJ 920 UJ 920 UJ 980 UJ
4,6-Dinitro-2-methylphenol 900 U 900 U 990 U 1,000 UJ 940 UJ 900 UJ 920 UJ 920 UJ 980 UJ
4-Bromophenyl-phenylether 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
4-Chloro-3-methylphenol 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
4-Chloroaniline 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
4-Chlorophenyl-phenylether 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
4-Nitroaniline 900 U 900 U 990 U 1,000 UJ 940 UJ 900 UJ 920 UJ 920 UJ 980 UJ
4-Nitrophenol 900 U 900 U 990 U 1,000 UJ 940 UJ 900 UJ 920 UJ 920 UJ 980 UJ
Acenaphthene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Acenaphthylene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Acetophenone 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Anthracene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Atrazine 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Benzaldehyde 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Benzo(a)anthracene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Benzo(a)pyrene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Benzo(b)fluoranthene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Benzo(g,h,i)perylene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ

IS39SB01
IS39SB010203

03/26/01

IS39SB02
IS39SB020203

03/26/01

IS39SB03
IS39SB030203

03/26/01

IS39SB04
IS39SB040203

03/27/01

IS39SB05
IS39SB050203

03/27/01

IS39SB06
IS39SB060203

03/27/01

IS39SB07
IS39SB070203

03/27/01

IS39SB08
IS39SB080203

03/27/01

IS39SB09
IS39SB090203

03/27/01

Page 1 of 12



Table G.2.2
Raw Data, Subsurface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

IS39SB01
IS39SB010203

03/26/01

IS39SB02
IS39SB020203

03/26/01

IS39SB03
IS39SB030203

03/26/01

IS39SB04
IS39SB040203

03/27/01

IS39SB05
IS39SB050203

03/27/01

IS39SB06
IS39SB060203

03/27/01

IS39SB07
IS39SB070203

03/27/01

IS39SB08
IS39SB080203

03/27/01

IS39SB09
IS39SB090203

03/27/01

Benzo(k)fluoranthene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Butylbenzylphthalate 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Caprolactam 360 R 360 R 400 R 410 R 370 R 360 R 370 R 370 R 390 R
Carbazole 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Chrysene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Di-n-butylphthalate 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Di-n-octylphthalate 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Dibenz(a,h)anthracene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Dibenzofuran 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Diethylphthalate 95 J 360 U 400 U 43 J 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Dimethyl phthalate 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Fluoranthene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Fluorene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Hexachlorobenzene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Hexachlorobutadiene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Hexachlorocyclopentadiene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Hexachloroethane 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Indeno(1,2,3-cd)pyrene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Isophorone 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Naphthalene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Nitrobenzene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Pentachlorophenol 900 U 900 U 990 U 1,000 UJ 940 UJ 900 UJ 920 UJ 920 UJ 980 UJ
Phenanthrene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Phenol 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
Pyrene 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
bis(2-Chloroethoxy)methane 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
bis(2-Chloroethyl)ether 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
bis(2-Ethylhexyl)phthalate 72 J 48 J 58 J 56 J 59 J 45 J 54 J 370 UJ 160 J
n-Nitroso-di-n-propylamine 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ
n-Nitrosodiphenylamine 360 U 360 U 400 U 410 UJ 370 UJ 360 UJ 370 UJ 370 UJ 390 UJ

Explosives (µg/kg)

1,3,5-Trinitrobenzene 540 U 540 U 600 U 6.2 U 5.6 U 540 U 550 U 550 U 590 U
1,3-Dinitrobenzene 540 U 540 U 600 U 6.2 U 5.6 U 540 U 550 U 550 U 590 U
2,4,6-Trinitrotoluene 540 U 540 U 600 U 6.2 U 5.6 U 540 U 550 U 550 U 590 U
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Table G.2.2
Raw Data, Subsurface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

IS39SB01
IS39SB010203

03/26/01

IS39SB02
IS39SB020203

03/26/01

IS39SB03
IS39SB030203

03/26/01

IS39SB04
IS39SB040203

03/27/01

IS39SB05
IS39SB050203

03/27/01

IS39SB06
IS39SB060203

03/27/01

IS39SB07
IS39SB070203

03/27/01

IS39SB08
IS39SB080203

03/27/01

IS39SB09
IS39SB090203

03/27/01

2,4-Dinitrotoluene 360 U 360 U 400 U 6.2 U 5.6 U 360 UJ 370 UJ 370 UJ 390 UJ
2,6-Dinitrotoluene 360 U 360 U 400 U 6.2 U 5.6 U 360 UJ 370 UJ 370 UJ 390 UJ
2-Amino-4,6-dinitrotoluene 540 U 540 U 600 U 6.2 U 5.6 U 540 U 550 U 550 U 590 U
2-Nitrotoluene 540 U 540 U 600 U 6.2 U 5.6 U 540 U 550 U 550 U 590 U
3-Nitrotoluene 540 U 540 U 600 U 6.2 U 5.6 U 540 U 550 U 550 U 590 U
4-Amino-2,6-dinitrotoluene 540 U 540 U 600 U 6.2 U 5.6 U 540 U 550 U 550 U 590 U
4-Nitrotoluene 540 U 540 U 600 U 6.2 U 5.6 U 540 U 550 U 550 U 590 U
HMX 540 U 540 U 600 U 6.2 U 5.6 U 540 U 550 U 550 U 590 U
Nitrobenzene 540 U 540 U 600 U 6.2 U 5.6 U 540 U 550 U 550 U 590 U
Nitrocellulose 2,500 U 2,700 3,000 3,100 2,800 2,700 2,800 2,500 U 2,900
Nitroglycerin 54,000 U 54,000 U 60,000 U 620 U 560 U 54,000 U 55,000 U 55,000 U 59,000 U
Nitroguanidine 110,000 U 110,000 U 110,000 U 1,200 U 1,100 U 110,000 U 110,000 U 110,000 U 120,000 U
PETN 54,000 U 54,000 U 60,000 U 620 U 560 U 54,000 U 55,000 U 55,000 U 59,000 U
Perchlorate 5 U 5 U 5 U 6 U 5 U 5 U 5 U 5 U 6 U
RDX 540 U 540 U 600 U 6.2 U 5.6 U 540 U 550 U 550 U 590 U
Tetryl 540 U 540 U 600 U 6.2 U 5.6 U 540 U 550 U 550 U 590 U

Metals (mg/kg)

Aluminum 2,270 1,650 4,130 19,300 2,300 1,340 2,910 5,490 3,830
Antimony 1.6 U 1.6 U 1.8 U 1.8 U 1.6 U 1.6 U 1.6 U 1.6 U 1.7 U
Arsenic 0.96 U 0.95 U 1.3 J 7.5 0.99 U 1.3 J 0.98 U 4.2 2.3 J
Barium 9.7 J 7.6 J 15.4 J 41.6 J 10.1 J 4 J 12.5 J 16.5 J 14.2 J
Beryllium 0.13 J 0.08 J 0.22 J 0.41 J 0.14 J 0.04 J 0.16 J 0.28 J 0.17 J
Cadmium 0.11 U 0.11 U 0.12 U 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 0.12 U
Calcium 537 J 202 J 809 J 116 J 447 J 252 J 325 J 372 J 353 J
Chromium 6.1 3.2 5.5 24.2 5 3.9 4.3 8.6 4.6
Cobalt 23.9 2.3 J 8.2 J 3.6 J 2.2 J 1.6 J 3.5 J 3.6 J 1.4 J
Copper 0.27 J 0.25 U 0.77 J 15.9 3.8 J 1.5 J 3.5 J 9.1 3.7 J
Iron 4,300 2,820 7,200 32,700 5,440 3,030 5,750 12,600 7,110
Lead 6.1 2.3 4.8 18 4.9 2 2.6 27.7 6.2
Magnesium 174 J 104 J 368 J 858 J 197 J 1,730 219 J 343 J 360 J
Manganese 115 15.7 57.2 62.2 31.4 15.8 34.2 63.3 66.1
Mercury 0.11 U 0.11 U 0.11 U 0.12 U 0.11 U 0.1 U 0.11 U 0.1 U 0.12 U
Nickel 3.4 J 1.6 J 3.8 J 4.6 J 2.9 J 37 3.1 J 6 J 3.4 J
Potassium 191 J 185 J 475 J 889 J 212 J 89.6 J 281 J 282 J 307 J
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Table G.2.2
Raw Data, Subsurface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

IS39SB01
IS39SB010203

03/26/01

IS39SB02
IS39SB020203

03/26/01

IS39SB03
IS39SB030203

03/26/01

IS39SB04
IS39SB040203

03/27/01

IS39SB05
IS39SB050203

03/27/01

IS39SB06
IS39SB060203

03/27/01

IS39SB07
IS39SB070203

03/27/01

IS39SB08
IS39SB080203

03/27/01

IS39SB09
IS39SB090203

03/27/01

Selenium 1 U 1 U 1.1 U 1.2 U 1.1 U 1 U 1 U 1 U 1.1 U
Silver 0.34 U 0.34 U 0.38 U 0.39 U 0.35 U 0.35 U 0.35 U 0.56 J 0.37 U
Sodium 61.8 U 61.3 U 67.9 U 91.9 J 72.8 J 62.4 U 73.1 J 80.7 J 67 U
Thallium 1.1 U 1.1 U 1.2 U 1.3 U 1.1 U 1.1 U 1.1 U 1.1 U 1.2 U
Vanadium 9 J 6 J 13.1 53.9 11.6 5.7 J 11.1 16.8 9.9 J
Zinc 26.9 8.1 34.7 33.6 J 10.1 J 2.8 J 10 J 78.8 J 14.8 J

All SVOC and explosives data reported in micrograms per kilogram.
All metals data reported in milligrams per kilogram.
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Table G.2.2
Raw Data, Subsurface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

Semi-volatile Organic Compounds (µg/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-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3- and 4-Methylphenol
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene

390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
980 UJ 940 UJ 1,100 UJ 1,000 UJ 1,000 UJ 1,000 UJ 950 UJ 1,000 UJ 1,000 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
980 UJ 940 UJ 1,100 UJ 1,000 UJ 1,000 UJ 1,000 UJ 950 UJ 1,000 UJ 1,000 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
980 UJ 940 UJ 1,100 UJ 1,000 UJ 1,000 UJ 1,000 UJ 950 UJ 1,000 UJ 1,000 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
980 UJ 940 UJ 1,100 UJ 1,000 UJ 1,000 UJ 1,000 UJ 950 UJ 1,000 UJ 1,000 UJ
980 UJ 940 UJ 1,100 UJ 1,000 UJ 1,000 UJ 1,000 UJ 950 UJ 1,000 UJ 1,000 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
980 UJ 940 UJ 1,100 UJ 1,000 UJ 1,000 UJ 1,000 UJ 950 UJ 1,000 UJ 1,000 UJ
980 UJ 940 UJ 1,100 UJ 1,000 UJ 1,000 UJ 1,000 UJ 950 UJ 1,000 UJ 1,000 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ

IS39SB10
IS39SB100203

03/28/01

IS39SB11
IS39SB110203

03/28/01
IS39SB120203

03/28/01
IS39SB120203P

03/28/01

IS39SB13
IS39SB130203

03/28/01

IS39SB12 IS39SB16IS39SB14
IS39SB140203

03/28/01

IS39SB15
IS39SB150203

03/28/01
IS39SB160203

03/29/01
IS39SB160203P

03/29/01
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Table G.2.2
Raw Data, Subsurface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name
Benzo(k)fluoranthene
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine

Explosives (µg/kg)

1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene

IS39SB10
IS39SB100203

03/28/01

IS39SB11
IS39SB110203

03/28/01
IS39SB120203

03/28/01
IS39SB120203P

03/28/01

IS39SB13
IS39SB130203

03/28/01

IS39SB12 IS39SB16IS39SB14
IS39SB140203

03/28/01

IS39SB15
IS39SB150203

03/28/01
IS39SB160203

03/29/01
IS39SB160203P

03/29/01

390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 R 370 R 420 R 420 R 410 R 410 R 380 R 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
82 J 370 UJ 100 J 120 J 410 UJ 67 J 45 J 90 J 45 J

390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 84 J 410 UJ 100 J 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
980 UJ 940 UJ 1,100 UJ 1,000 UJ 1,000 UJ 1,000 UJ 950 UJ 1,000 UJ 1,000 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
44 J 46 J 76 J 140 J 56 J 59 J 54 J 45 J 400 UJ

390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ

580 U 560 U 630 U 630 U 600 U 610 U 560 U 605 U 591 U
580 U 560 U 630 U 630 U 600 U 610 U 560 U 605 U 591 U
580 U 560 U 630 U 630 U 600 U 610 U 560 U 605 U 591 U
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Table G.2.2
Raw Data, Subsurface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Amino-4,6-dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Amino-2,6-dinitrotoluene
4-Nitrotoluene
HMX
Nitrobenzene
Nitrocellulose
Nitroglycerin
Nitroguanidine
PETN
Perchlorate
RDX
Tetryl

Metals (mg/kg)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium

IS39SB10
IS39SB100203

03/28/01

IS39SB11
IS39SB110203

03/28/01
IS39SB120203

03/28/01
IS39SB120203P

03/28/01

IS39SB13
IS39SB130203

03/28/01

IS39SB12 IS39SB16IS39SB14
IS39SB140203

03/28/01

IS39SB15
IS39SB150203

03/28/01
IS39SB160203

03/29/01
IS39SB160203P

03/29/01

390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
390 UJ 370 UJ 420 UJ 420 UJ 410 UJ 410 UJ 380 UJ 410 UJ 400 UJ
580 U 560 U 630 U 630 U 600 U 610 U 560 U 605 U 591 U
580 U 560 U 630 U 630 U 600 U 610 U 560 U 605 U 591 U
580 U 560 U 630 U 630 U 600 U 610 U 560 U 605 U 591 U
580 U 560 U 630 U 630 U 600 U 610 U 560 U 605 U 591 U
580 U 560 U 630 U 630 U 600 U 610 U 560 U 605 U 591 U
580 U 560 U 630 U 630 U 600 U 610 U 560 U 605 U 591 U
580 U 560 U 630 U 630 U 600 U 610 U 560 U 605 U 591 U

3,000 U 2,800 U 3,200 U 3,100 U 3,000 U 3,100 U 2,800 U 3,100 U 3,000 U
58,000 U 56,000 U 63,000 U 63,000 U 6,000 U 61,000 U 56,000 U 60,518 U 59,060 U

120,000 U 110,000 U 130,000 U 130,000 U 120,000 U 120,000 U 110,000 U 121,036 U 118,120 U
58,000 U 56,000 U 63,000 U 63,000 U 6,000 U 61,000 U 56,000 U 60,518 U 59,060 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
580 U 560 U 630 U 630 U 600 U 610 U 560 U 605 U 591 U
580 U 560 U 630 U 630 U 600 U 610 U 560 U 605 U 591 U

8,910 3,540 7,710 12,000 9,510 9,030 6,460 6,480 7,570
1.4 U 1.3 U 1.5 U 1.5 U 1.4 U 1.4 U 1.4 U 1.5 U 1.4 U
5.1 2.9 6.3 7.7 7.2 6.4 5.6 7.4 7.8
31 J 15.1 J 45.4 J 42.4 J 43.9 J 43.5 J 29.7 J 24.9 J 29.1 J

0.37 J 0.33 U 0.63 J 0.62 J 0.75 J 0.95 J 0.58 J 0.4 J 0.47 J
0.26 U 0.24 U 0.27 U 0.27 U 0.26 U 0.26 U 0.25 U 0.27 U 0.26 U
442 J 219 J 1,460 1,390 208 J 274 J 208 J 676 J 774 J

12.1 9 12.6 17.2 13 12.4 8.9 9.9 10.1
2.7 J 1.9 J 6.4 J 4.4 J 5.9 J 7.8 J 4.9 J 2.8 J 2.9 J

10.5 5.2 J 14.9 17.1 18 17.7 12.8 23 20.8
16,900 10,700 22,000 28,000 27,100 23,200 17,300 11,900 11,400

13.3 14.7 32.8 23 12.7 8.8 5.6 11.2 10.2
548 J 209 J 777 J 904 J 784 J 1,140 J 700 J 591 J 674 J
57 33.2 135 99.5 137 191 122 45.7 50.9

0.22 L 0.11 R 0.13 R 0.12 R 0.12 R 0.12 R 0.11 R 0.12 R 0.12 R
5.2 J 3.3 J 8.7 J 7.4 J 8.4 J 12.2 8.2 J 6.2 J 6.5 J
845 J 307 J 611 J 1,110 J 726 J 802 J 578 J 623 J 697 J
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Table G.2.2
Raw Data, Subsurface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

All SVOC and explosives data reported in micrograms per kilogram.
All metals data reported in milligrams per kilogram.

IS39SB10
IS39SB100203

03/28/01

IS39SB11
IS39SB110203

03/28/01
IS39SB120203

03/28/01
IS39SB120203P

03/28/01

IS39SB13
IS39SB130203

03/28/01

IS39SB12 IS39SB16IS39SB14
IS39SB140203

03/28/01

IS39SB15
IS39SB150203

03/28/01
IS39SB160203

03/29/01
IS39SB160203P

03/29/01

0.77 U 0.73 U 0.82 U 1.1 J 0.79 U 1.5 0.89 J 0.81 U 0.92 B
0.66 J 0.61 J 1.1 J 1.9 J 0.98 J 0.98 J 0.53 J 1.3 J 0.31 U
72.9 U 85.4 J 76.9 U 77.3 U 74.8 U 239 J 70.5 U 76.1 U 73.4 U
1.2 U 1.2 U 1.3 U 1.8 J 1.3 U 1.3 U 1.2 U 1.3 U 1.3 U

22.4 12.2 25.6 33.4 29.9 26.6 18.6 17.5 19.4
28.8 17.7 61.1 42.4 38.6 51.4 31.9 66.2 69
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Table G.2.2
Raw Data, Subsurface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

Semi-volatile Organic Compounds (µg/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-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3- and 4-Methylphenol
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene

410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U

1,000 UJ 1,000 UJ 960 U 950 U 1,100 U 990 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U

1,000 UJ 1,000 UJ 960 U 950 U 1,100 U 990 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U

1,000 UJ 1,000 UJ 960 U 950 U 1,100 U 990 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U

1,000 UJ 1,000 UJ 960 U 950 U 1,100 U 990 U
1,000 UJ 1,000 UJ 960 U 950 U 1,100 U 990 U

410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U

1,000 UJ 1,000 UJ 960 U 950 U 1,100 U 990 U
1,000 UJ 1,000 UJ 960 U 950 U 1,100 U 990 U

410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 UJ 380 UJ 440 UJ 400 UJ
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U

IS39SB19IS39SB17
IS39SB170203

03/29/01

IS39SB18
IS39SB180203

03/29/01
IS39SB190203

03/30/01

IS39SB21
IS39SB210203

03/30/01
IS39SB190203P

03/30/01

IS39SB20
IS39SB200203

03/30/01
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Table G.2.2
Raw Data, Subsurface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name
Benzo(k)fluoranthene
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine

Explosives (µg/kg)

1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene

IS39SB19IS39SB17
IS39SB170203

03/29/01

IS39SB18
IS39SB180203

03/29/01
IS39SB190203

03/30/01

IS39SB21
IS39SB210203

03/30/01
IS39SB190203P

03/30/01

IS39SB20
IS39SB200203

03/30/01

410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 52 J 380 U 440 U 400 U
410 UJ 410 UJ 380 R 380 R 440 R 400 R
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
50 J 410 UJ 100 J 180 J 160 J 400 U

410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 230 J 380 U 49 J 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 85 J 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U

1,000 UJ 1,000 UJ 960 U 950 U 1,100 U 990 U
410 UJ 410 UJ 380 U 380 U 75 J 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 61 J 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
47 J 42 J 110 J 380 U 47 J 400 U

410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U

605 U 598 U 575 U 568 U 658 U 595 U
605 U 598 U 575 U 568 U 658 U 595 U
605 U 598 U 575 U 568 U 658 U 595 U

Page 10 of 12



Table G.2.2
Raw Data, Subsurface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Amino-4,6-dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Amino-2,6-dinitrotoluene
4-Nitrotoluene
HMX
Nitrobenzene
Nitrocellulose
Nitroglycerin
Nitroguanidine
PETN
Perchlorate
RDX
Tetryl

Metals (mg/kg)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium

IS39SB19IS39SB17
IS39SB170203

03/29/01

IS39SB18
IS39SB180203

03/29/01
IS39SB190203

03/30/01

IS39SB21
IS39SB210203

03/30/01
IS39SB190203P

03/30/01

IS39SB20
IS39SB200203

03/30/01

410 UJ 410 UJ 380 U 380 U 440 U 400 U
410 UJ 410 UJ 380 U 380 U 440 U 400 U
605 U 598 U 575 U 485 J 658 U 595 U
605 U 598 U 575 U 568 U 658 U 595 U
605 U 598 U 575 U 568 U 658 U 595 U
605 U 598 U 575 U 568 U 658 U 595 U
605 U 598 U 575 U 568 U 658 U 595 U
605 U 598 U 575 U 568 U 658 U 595 U
605 U 598 U 575 U 568 U 658 U 595 U

3,100 U 3,100 U 2,900 U 2,900 U 3,300 U 3,000 U
60,518 U 59,780 U 57,471 U 56,818 U 65,789 U 59,524 U

121,036 U 119,560 U 114,943 U 113,636 U 131,579 U 119,048 U
60,518 U 59,780 U 57,471 U 56,818 U 65,789 U 59,524 U

5 U 5 U 5 U 5 U 6 U 6 U
605 U 598 U 575 U 568 U 658 U 595 U
605 U 598 U 575 U 568 U 658 U 595 U

10,100 10,500 2,490 2,020 1,780 19,300
1.5 U 1.5 U 0.78 J 0.7 U 1.4 J 1.6 J
7.4 5.7 2.3 2.2 J 3.4 7.9

37.4 J 33 J 31.1 J 10.7 J 8.3 J 42.4 J
0.44 J 0.48 J 0.3 B 0.25 B 0.56 J 0.45 J
0.27 U 0.27 U 0.15 B 0.12 B 0.29 B 0.31 B

1,330 374 J 182 J 121 J 187 J 211 J
19.8 20.7 5.2 J 6.8 J 12 J 31.1 J
4.6 J 2.2 J 2.1 J 2.3 J 5.5 J 4.1 J
12 9 3.8 J 2.7 J 5.3 J 10.9 J

26,200 37,100 5,860 J 6,070 J 13,400 J 29,300 J
18.3 10.9 10.5 2.8 4.5 9.5

10,400 297 J 171 J 140 J 189 J 1,400
61.7 39.6 71.1 J 55.7 J 113 J 27.9 J
0.12 R 0.12 R 0.12 U 0.11 U 0.13 U 0.12 U
74.7 0.56 U 2 J 2.7 J 5.1 J 10.6
594 J 434 J 203 J 167 J 142 J 1,030 J
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Table G.2.2
Raw Data, Subsurface Soil Samples, Site 39

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

All SVOC and explosives data reported in micrograms per kilogram.
All metals data reported in milligrams per kilogram.

IS39SB19IS39SB17
IS39SB170203

03/29/01

IS39SB18
IS39SB180203

03/29/01
IS39SB190203

03/30/01

IS39SB21
IS39SB210203

03/30/01
IS39SB190203P

03/30/01

IS39SB20
IS39SB200203

03/30/01

0.81 U 0.8 U 1.1 J 0.72 U 0.83 U 2.6
1.5 J 1.3 J 0.85 B 0.54 B 0.96 B 1.6 B

76.6 U 75.6 U 123 B 83.5 B 131 B 107 B
1.3 U 1.6 J 0.89 U 0.88 U 1 U 1.1 J

31.3 38.5 9.2 J 7.9 U 12.9 J 49.1
38.8 27.4 10.7 11.4 20.4 33.2
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Sample ID
UDMH

Results
Formal
Results

Acetal
Results

IS39SS010001 BDL BDL BDL
IS39SS020001 BDL BDL BDL
IS39SS030001 BDL BDL BDL
IS39SS040001 BDL BDL BDL
IS39SS050001 BDL BDL BDL
IS39SS060001 BDL BDL BDL
IS39SS070001 BDL BDL BDL
IS39SS080001 BDL BDL BDL
IS39SS090001 BDL BDL BDL
IS39SS100001 BDL BDL BDL
IS39SS110001 BDL BDL BDL
IS39SS120001 BDL BDL BDL
IS39SS130001 BDL BDL BDL
IS39SS140001 BDL BDL BDL
IS39SS150001 BDL BDL BDL
IS39SS160001 BDL BDL BDL
IS39SS170001 BDL BDL BDL
IS39SS180001 BDL BDL BDL
IS39SS190001 BDL BDL BDL
IS39SS200001 BDL BDL BDL
IS39SS210001 BDL BDL BDL

BDL = Below Detection Limit

Table G.2.3
Unsymmetrical dimethylhydrazine (UDMH), Acetyl, and Formal Results

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Surface Soil Samples, Site 39
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Appendix G.3 
 

Complete Analytical Results  
for Site 45, NDW, Indian Head 



Table G.3.1
Raw Data, Surface Soil Samples, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (µg/kg)

1,1,1-Trichloroethane 12 UJ 12 U 12 UJ 12 U 17 UJ
1,1,2,2-Tetrachloroethane 12 UJ 12 U 12 UJ 12 U 17 UJ
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 12 UJ 12 U 12 UJ 12 U 17 UJ
1,1,2-Trichloroethane 12 UJ 12 U 12 UJ 12 U 17 UJ
1,1-Dichloroethane 12 UJ 12 U 12 UJ 12 U 17 UJ
1,1-Dichloroethene 12 UJ 12 U 12 UJ 12 U 17 UJ
1,2,4-Trichlorobenzene 12 UJ 12 U 12 UJ 12 U 17 UJ
1,2-Dibromo-3-chloropropane 12 UJ 12 U 12 UJ 12 U 17 UJ
1,2-Dibromoethane 12 UJ 12 U 12 UJ 12 U 17 UJ
1,2-Dichlorobenzene 12 UJ 12 U 12 UJ 12 U 17 UJ
1,2-Dichloroethane 12 UJ 12 U 12 UJ 12 U 17 UJ
1,2-Dichloropropane 12 UJ 12 U 12 UJ 12 U 17 UJ
1,3-Dichlorobenzene 12 UJ 12 U 12 UJ 12 U 17 UJ
1,4-Dichlorobenzene 12 UJ 12 U 12 UJ 12 U 17 UJ
2-Butanone 12 UJ 12 U 12 UJ 12 U 17 UJ
2-Hexanone 12 UJ 12 U 12 UJ 12 U 17 UJ
4-Methyl-2-pentanone 12 UJ 12 U 12 UJ 12 U 17 UJ
Acetone 6.3 BJ 12 U 8.2 BJ 12 U 17 UJ
Benzene 12 UJ 12 U 12 UJ 12 U 17 UJ
Bromodichloromethane 12 UJ 12 U 12 UJ 12 U 17 UJ
Bromoform 12 UJ 12 U 12 UJ 12 U 17 UJ
Bromomethane 12 UJ 12 U 12 UJ 12 U 17 UJ
Carbon disulfide 12 UJ 12 U 12 UJ 12 U 17 UJ
Carbon tetrachloride 12 UJ 12 U 12 UJ 12 U 17 UJ
Chlorobenzene 12 UJ 12 U 12 UJ 12 U 17 UJ
Chloroethane 12 UJ 12 U 12 UJ 12 U 17 UJ
Chloroform 12 UJ 12 U 12 UJ 12 U 17 UJ
Chloromethane 12 UJ 12 U 12 UJ 12 U 17 UJ
Cumene 12 UJ 12 U 12 UJ 12 U 17 UJ
Cyclohexane 12 UJ 12 U 12 UJ 12 U 17 UJ
Dibromochloromethane 12 UJ 12 U 12 UJ 12 U 17 UJ
Dichlorodifluoromethane(Freon-12) 12 UJ 12 U 12 UJ 12 U 17 UJ
Ethylbenzene 12 UJ 12 U 12 UJ 12 U 17 UJ
Methyl acetate 12 UJ 12 U 12 UJ 12 U 17 UJ
Methyl-tert-butyl ether (MTBE) 12 UJ 12 U 12 UJ 12 U 17 UJ
Methylcyclohexane 12 UJ 12 U 12 UJ 12 U 17 UJ
Methylene chloride 12 UJ 9.4 J 12 UJ 8.2 J 7.7 J
Styrene 12 UJ 12 U 12 UJ 12 U 17 UJ
Tetrachloroethene 12 UJ 3.7 J 12 UJ 12 U 3.6 J
Toluene 12 UJ 12 U 12 UJ 12 U 17 UJ
Trichloroethene 12 UJ 12 U 12 UJ 12 U 17 UJ
Trichlorofluoromethane(Freon-11) 12 UJ 12 U 12 UJ 12 U 17 UJ
Vinyl chloride 12 UJ 12 U 12 UJ 12 U 17 UJ
Xylene, total 12 UJ 12 U 12 UJ 12 U 17 UJ
cis-1,2-Dichloroethene 12 UJ 12 U 12 UJ 12 U 17 UJ
cis-1,3-Dichloropropene 12 UJ 12 U 12 UJ 12 U 17 UJ
o-Xylene 12 UJ 12 U 12 UJ 12 U 17 UJ
trans-1,2-Dichloroethene 12 UJ 12 U 12 UJ 12 U 17 UJ
trans-1,3-Dichloropropene 12 UJ 12 U 12 UJ 12 U 17 UJ

IS45SS05
IS45SS050001

04/02/01

IS45SS03
IS45SS030001

04/02/01

IS45SS04
IS45SS040001

04/02/01

IS45SS01
IS45SS010001

04/02/01

IS45SS02
IS45SS020001

04/02/01
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Table G.3.1
Raw Data, Surface Soil Samples, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

IS45SS05
IS45SS050001

04/02/01

IS45SS03
IS45SS030001

04/02/01

IS45SS04
IS45SS040001

04/02/01

IS45SS01
IS45SS010001

04/02/01

IS45SS02
IS45SS020001

04/02/01

Semi-volatile Organic Compounds (µg/kg)

1,1-Biphenyl 390 U 410 U 390 U 380 U 560 U
2,2'-Oxybis(1-chloropropane) 390 U 410 U 390 U 380 U 560 U
2,4,5-Trichlorophenol 970 U 1,000 U 980 U 960 U 1,400 U
2,4,6-Trichlorophenol 390 U 410 U 390 U 380 U 560 U
2,4-Dichlorophenol 390 U 410 U 390 U 380 U 560 U
2,4-Dimethylphenol 390 U 410 U 390 U 380 U 560 U
2,4-Dinitrophenol 970 U 1,000 U 980 U 960 U 1,400 U
2-Chloronaphthalene 390 U 410 U 390 U 380 U 560 U
2-Chlorophenol 390 U 410 U 390 U 380 U 560 U
2-Methylnaphthalene 390 U 410 U 390 U 380 U 560 U
2-Methylphenol 390 U 410 U 390 U 380 U 560 U
2-Nitroaniline 970 U 1,000 U 980 U 960 U 1,400 U
2-Nitrophenol 390 U 410 U 390 U 380 U 560 U
3,3'-Dichlorobenzidine 390 U 410 U 390 U 380 U 560 U
3- and 4-Methylphenol 390 U 410 U 390 U 380 U 560 U
3-Nitroaniline 970 U 1,000 U 980 U 960 U 1,400 U
4,6-Dinitro-2-methylphenol 970 U 1,000 U 980 U 960 U 1,400 U
4-Bromophenyl-phenylether 390 U 410 U 390 U 380 U 560 U
4-Chloro-3-methylphenol 390 U 410 U 390 U 380 U 560 U
4-Chloroaniline 390 U 410 U 390 U 380 U 560 U
4-Chlorophenyl-phenylether 390 U 410 U 390 U 380 U 560 U
4-Nitroaniline 970 U 1,000 U 980 U 960 U 1,400 U
4-Nitrophenol 970 U 1,000 U 980 U 960 U 1,400 U
Acenaphthene 390 U 410 U 390 U 380 U 560 U
Acenaphthylene 390 U 410 U 390 U 380 U 560 U
Acetophenone 390 U 410 U 390 U 380 U 560 U
Anthracene 390 U 410 U 390 U 380 U 560 U
Atrazine 390 U 410 U 390 U 380 U 560 U
Benzaldehyde 390 U 790 J 390 UJ 380 UJ 120 J
Benzo(a)anthracene 390 U 410 U 390 U 380 U 560 U
Benzo(a)pyrene 390 U 410 U 390 U 380 U 560 U
Benzo(b)fluoranthene 390 U 410 U 390 U 380 U 560 U
Benzo(g,h,i)perylene 390 U 410 U 390 U 380 U 560 U
Benzo(k)fluoranthene 390 U 410 U 390 U 380 U 560 U
Butylbenzylphthalate 41 J 410 U 390 U 380 U 560 U
Caprolactam 390 R 410 R 390 R 380 R 560 R
Carbazole 390 U 410 U 390 U 380 U 560 U
Chrysene 390 U 410 U 390 U 380 U 560 U
Di-n-butylphthalate 390 U 410 U 390 U 85 J 81 J
Di-n-octylphthalate 390 U 410 U 390 U 380 U 560 U
Dibenz(a,h)anthracene 390 U 410 U 390 U 380 U 560 U
Dibenzofuran 390 U 410 U 390 U 380 U 560 U
Diethylphthalate 91 J 410 U 390 U 380 U 560 U
Dimethyl phthalate 390 U 410 U 390 U 380 U 560 U
Fluoranthene 390 U 410 U 390 U 380 U 560 U
Fluorene 390 U 410 U 390 U 380 U 560 U
Hexachlorobenzene 390 U 410 U 390 U 380 U 560 U
Hexachlorobutadiene 390 U 410 U 390 U 380 U 560 U
Hexachlorocyclopentadiene 390 U 410 U 390 U 380 U 560 U
Hexachloroethane 390 U 410 U 390 U 380 U 560 U
Indeno(1,2,3-cd)pyrene 390 U 410 U 390 U 380 U 560 U
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Table G.3.1
Raw Data, Surface Soil Samples, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

IS45SS05
IS45SS050001

04/02/01

IS45SS03
IS45SS030001

04/02/01

IS45SS04
IS45SS040001

04/02/01

IS45SS01
IS45SS010001

04/02/01

IS45SS02
IS45SS020001

04/02/01

Isophorone 390 U 410 U 390 U 380 U 560 U
Naphthalene 390 U 410 U 390 U 380 U 560 U
Nitrobenzene 390 U 410 U 390 U 380 U 560 U
Pentachlorophenol 970 U 1,000 U 980 U 960 U 1,400 U
Phenanthrene 390 U 410 U 390 U 380 U 560 U
Phenol 390 U 410 U 390 U 380 U 560 U
Pyrene 390 U 410 U 390 U 380 U 560 U
bis(2-Chloroethoxy)methane 390 U 410 U 390 U 380 U 560 U
bis(2-Chloroethyl)ether 390 U 410 U 390 U 380 U 560 U
bis(2-Ethylhexyl)phthalate 390 U 410 U 390 U 39 J 560 U
n-Nitroso-di-n-propylamine 390 U 410 U 390 U 380 U 560 U
n-Nitrosodiphenylamine 390 U 410 U 390 U 380 U 560 U

Explosives (µg/kg)

1,3,5-Trinitrobenzene 580 U 620 U 590 U 580 U 830 U
1,3-Dinitrobenzene 580 U 620 U 590 U 580 U 830 U
2,4,6-Trinitrotoluene 580 U 620 U 590 U 580 U 830 U
2,4-Dinitrotoluene 390 U 410 U 390 U 380 U 560 U
2,6-Dinitrotoluene 390 U 410 U 390 U 380 U 560 U
2-Amino-4,6-dinitrotoluene 580 U 620 U 590 U 580 U 830 U
2-Nitrotoluene 580 U 620 U 590 U 580 U 830 U
3-Nitrotoluene 580 U 620 U 590 U 580 U 830 U
4-Amino-2,6-dinitrotoluene 580 U 620 U 590 U 580 U 830 U
4-Nitrotoluene 580 U 620 U 590 U 580 U 830 U
HMX 580 U 620 U 590 U 580 U 830 U
Nitrobenzene 580 U 620 U 590 U 580 U 830 U
Nitrocellulose 3,400 3,100 2,900 2,900 7,700
Nitroglycerin 58,000 U 62,000 U 59,000 U 58,000 U 83,000 U
Nitroguanidine 120,000 U 120,000 U 120,000 U 110,000 U 170,000 U
PETN 58,000 U 62,000 U 59,000 U 58,000 U 83,000 U
Perchlorate 5 U 5 U 5 U 5 U 5 U
RDX 580 U 620 U 590 U 580 U 830 U
Tetryl 580 U 620 U 590 U 580 U 830 U

Metals (mg/kg)

Aluminum 12,800 4,850 6,300 8,060 3,100
Antimony 1.4 J 2.1 J 1.3 J 1.1 J 1.8 J
Arsenic 7.6 8.2 4.1 4.4 4
Barium 55.8 40.3 J 66 23.8 J 53.5 J
Beryllium 0.67 J 0.55 J 0.51 J 0.54 J 0.58 J
Cadmium 0.38 B 6.5 J 0.21 B 0.32 B 0.4 B
Calcium 442 J 393 J 189 J 208 J 2,420
Chromium 20.6 J 22.5 J 11.8 J 12.6 J 14.1 J
Cobalt 7.2 J 8.3 J 6.1 J 6.5 J 8.2 J
Copper 9.9 J 14.1 J 4.2 J 5 J 8.1 J
Iron 30,900 J 54,900 J 14,200 J 17,500 J 12,500 J
Lead 7.7 21.1 5.1 5.7 18.1
Magnesium 897 J 342 J 467 J 555 J 467 J
Manganese 118 J 756 J 187 J 105 J 579 J
Mercury 0.11 U 0.12 U 0.12 U 0.12 U 0.17 U
Nickel 4.3 J 3.5 J 3 J 2.9 J 5.8 J
Potassium 661 J 301 J 303 J 401 J 271 J
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Table G.3.1
Raw Data, Surface Soil Samples, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

IS45SS05
IS45SS050001

04/02/01

IS45SS03
IS45SS030001

04/02/01

IS45SS04
IS45SS040001

04/02/01

IS45SS01
IS45SS010001

04/02/01

IS45SS02
IS45SS020001

04/02/01

Selenium 1.6 1.3 0.74 U 1.6 1.1 U
Silver 1.5 B 2.6 0.78 B 1.3 B 1 B
Sodium 62.5 U 79.3 B 63.5 B 83.4 B 89 U
Thallium 0.91 U 0.96 U 0.9 U 0.89 U 1.3 U
Vanadium 39.5 21.5 18.2 21.1 24.1
Zinc 26.7 31.4 19.3 21.1 24.9

Wet Chemistry (mg/kg)

Total organic carbon (TOC) 24,000 24,000 4,700 4,500 28,000
pH 4.83 4.8 4.39 4.31 6.5

Metals and TOC data reported in milligrams per kilogram.  All other data reported in micrograms per kilogram.
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Table G.3.2
Raw Data, Subsurface Soil Samples, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (µg/kg)

1,1,1-Trichloroethane 11 UJ 12 UJ 11 U 12 U 11 U 11 U
1,1,2,2-Tetrachloroethane 11 UJ 12 UJ 11 U 12 U 11 U 11 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 11 UJ 12 UJ 11 U 12 U 11 U 11 U
1,1,2-Trichloroethane 11 UJ 12 UJ 11 U 12 U 11 U 11 U
1,1-Dichloroethane 11 UJ 12 UJ 11 U 12 U 11 U 11 U
1,1-Dichloroethene 11 UJ 12 UJ 11 U 12 U 11 U 11 U
1,2,4-Trichlorobenzene 11 UJ 12 UJ 11 U 12 U 11 U 11 U
1,2-Dibromo-3-chloropropane 11 UJ 12 UJ 11 U 12 U 11 U 11 U
1,2-Dibromoethane 11 UJ 12 UJ 11 U 12 U 11 U 11 U
1,2-Dichlorobenzene 11 UJ 12 UJ 11 U 12 U 11 U 11 U
1,2-Dichloroethane 11 UJ 12 UJ 11 U 12 U 11 U 11 U
1,2-Dichloropropane 11 UJ 12 UJ 11 U 12 U 11 U 11 U
1,3-Dichlorobenzene 11 UJ 12 UJ 11 U 12 U 11 U 11 U
1,4-Dichlorobenzene 11 UJ 12 UJ 11 U 12 U 11 U 11 U
2-Butanone 11 UJ 12 UJ 11 U 12 U 11 U 11 U
2-Hexanone 11 UJ 12 UJ 11 U 12 U 11 U 11 U
4-Methyl-2-pentanone 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Acetone 11 UJ 13 BJ 11 U 12 U 11 U 11 U
Benzene 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Bromodichloromethane 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Bromoform 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Bromomethane 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Carbon disulfide 11 UJ 12 UJ 11 U 12 UJ 11 U 11 UJ
Carbon tetrachloride 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Chlorobenzene 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Chloroethane 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Chloroform 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Chloromethane 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Cumene 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Cyclohexane 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Dibromochloromethane 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Dichlorodifluoromethane(Freon-12) 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Ethylbenzene 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Methyl acetate 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Methyl-tert-butyl ether (MTBE) 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Methylcyclohexane 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Methylene chloride 4.8 J 4.9 J 6.7 J 5.9 J 6.5 J 3.8 J
Styrene 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Tetrachloroethene 11 UJ 2.7 J 11 U 12 U 2.6 J 11 U
Toluene 11 UJ 12 UJ 11 U 1.3 J 11 U 11 U
Trichloroethene 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Trichlorofluoromethane(Freon-11) 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Vinyl chloride 11 UJ 12 UJ 11 U 12 U 11 U 11 U
Xylene, total 11 UJ 12 UJ 11 U 1.7 J 11 U 11 U
cis-1,2-Dichloroethene 11 UJ 12 UJ 11 U 12 U 11 U 11 U
cis-1,3-Dichloropropene 11 UJ 12 UJ 11 U 12 U 11 U 11 U
o-Xylene 11 UJ 12 UJ 11 U 12 U 11 U 11 U
trans-1,2-Dichloroethene 11 UJ 12 UJ 11 U 12 U 11 U 11 U
trans-1,3-Dichloropropene 11 UJ 12 UJ 11 U 12 U 11 U 11 U

Semi-volatile Organic Compounds (µg/kg)

1,1-Biphenyl 360 U 410 U 370 U 380 U 380 U 380 U
2,2'-Oxybis(1-chloropropane) 360 U 410 U 370 U 380 U 380 U 380 U
2,4,5-Trichlorophenol 900 U 1,000 U 920 U 960 U 960 U 960 U
2,4,6-Trichlorophenol 360 U 410 U 370 U 380 U 380 U 380 U
2,4-Dichlorophenol 360 U 410 U 370 U 380 U 380 U 380 U

IS45SB05
IS45SB051516

04/02/0104/02/01

IS45SB04
IS45SB040708

04/02/01

IS45SB03
IS45SB030708

04/02/01
IS45SB030708P

IS45SB01
IS45SB010708

04/02/01

IS45SB02
IS45SB021112

04/02/01
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Table G.3.2
Raw Data, Subsurface Soil Samples, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

IS45SB05
IS45SB051516

04/02/0104/02/01

IS45SB04
IS45SB040708

04/02/01

IS45SB03
IS45SB030708

04/02/01
IS45SB030708P

IS45SB01
IS45SB010708

04/02/01

IS45SB02
IS45SB021112

04/02/01

2,4-Dimethylphenol 360 U 410 U 370 U 380 U 380 U 380 U
2,4-Dinitrophenol 900 U 1,000 U 920 U 960 U 960 U 960 U
2-Chloronaphthalene 360 U 410 U 370 U 380 U 380 U 380 U
2-Chlorophenol 360 U 410 U 370 U 380 U 380 U 380 U
2-Methylnaphthalene 360 U 410 U 370 U 380 U 380 U 380 U
2-Methylphenol 360 U 410 U 370 U 380 U 380 U 380 U
2-Nitroaniline 900 U 1,000 U 920 U 960 U 960 U 960 U
2-Nitrophenol 360 U 410 U 370 U 380 U 380 U 380 U
3,3'-Dichlorobenzidine 360 U 410 U 370 U 380 U 380 U 380 U
3- and 4-Methylphenol 360 U 410 U 370 U 380 U 380 U 380 U
3-Nitroaniline 900 U 1,000 U 920 U 960 U 960 U 960 U
4,6-Dinitro-2-methylphenol 900 U 1,000 U 920 U 960 U 960 U 960 U
4-Bromophenyl-phenylether 360 U 410 U 370 U 380 U 380 U 380 U
4-Chloro-3-methylphenol 360 U 410 U 370 U 380 U 380 U 380 U
4-Chloroaniline 360 U 410 U 370 U 380 U 380 U 380 U
4-Chlorophenyl-phenylether 360 U 410 U 370 U 380 U 380 U 380 U
4-Nitroaniline 900 U 1,000 U 920 U 960 U 960 U 960 U
4-Nitrophenol 900 U 1,000 U 920 U 960 U 960 U 960 U
Acenaphthene 360 U 410 U 370 U 380 U 380 U 380 U
Acenaphthylene 360 U 410 U 370 U 380 U 380 U 380 U
Acetophenone 360 U 410 U 370 U 380 U 380 U 380 U
Anthracene 360 U 410 U 370 U 380 U 380 U 380 U
Atrazine 360 U 410 U 370 U 380 U 380 U 380 U
Benzaldehyde 99 J 410 UJ 370 UJ 380 UJ 380 UJ 380 R
Benzo(a)anthracene 360 U 410 U 370 U 380 U 380 U 380 U
Benzo(a)pyrene 360 U 410 U 370 U 380 U 380 U 380 U
Benzo(b)fluoranthene 360 U 410 U 370 U 380 U 380 U 380 U
Benzo(g,h,i)perylene 360 U 410 U 370 U 380 U 380 U 380 U
Benzo(k)fluoranthene 360 U 410 U 370 U 380 U 380 U 380 U
Butylbenzylphthalate 360 U 410 U 370 U 380 U 380 U 380 U
Caprolactam 360 R 410 R 370 R 380 R 380 R 380 R
Carbazole 360 U 410 U 370 U 380 U 380 U 380 U
Chrysene 360 U 410 U 370 U 380 U 380 U 380 U
Di-n-butylphthalate 110 J 50 J 370 U 140 J 380 U 380 U
Di-n-octylphthalate 360 U 410 U 370 U 380 U 380 U 380 U
Dibenz(a,h)anthracene 360 U 410 U 370 U 380 U 380 U 380 U
Dibenzofuran 360 U 410 U 370 U 380 U 380 U 380 U
Diethylphthalate 360 U 410 U 370 U 380 U 380 U 380 U
Dimethyl phthalate 360 U 410 U 370 U 380 U 380 U 380 U
Fluoranthene 360 U 410 U 370 U 380 U 380 U 380 U
Fluorene 360 U 410 U 370 U 380 U 380 U 380 U
Hexachlorobenzene 360 U 410 U 370 U 380 U 380 U 380 U
Hexachlorobutadiene 360 U 410 U 370 U 380 U 380 U 380 U
Hexachlorocyclopentadiene 360 U 410 U 370 U 380 U 380 U 380 U
Hexachloroethane 360 U 410 U 370 U 380 U 380 U 380 U
Indeno(1,2,3-cd)pyrene 360 U 410 U 370 U 380 U 380 U 380 U
Isophorone 360 U 410 U 370 U 380 U 380 U 380 U
Naphthalene 360 U 410 U 370 U 380 U 380 U 380 U
Nitrobenzene 360 U 410 U 370 U 380 U 380 U 380 U
Pentachlorophenol 900 U 1,000 U 920 U 960 U 960 U 960 U
Phenanthrene 360 U 410 U 370 U 380 U 380 U 380 U
Phenol 360 U 410 U 370 U 380 U 380 U 380 U
Pyrene 360 U 410 U 370 U 380 U 380 U 380 U
bis(2-Chloroethoxy)methane 360 U 410 U 370 U 380 U 380 U 380 U
bis(2-Chloroethyl)ether 360 U 410 U 370 U 380 U 380 U 380 U
bis(2-Ethylhexyl)phthalate 360 U 410 U 370 U 380 U 380 U 380 U
n-Nitroso-di-n-propylamine 360 U 410 U 370 U 380 U 380 U 380 U
n-Nitrosodiphenylamine 360 U 410 U 370 U 380 U 380 U 380 U

Page 2 of 3



Table G.3.2
Raw Data, Subsurface Soil Samples, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

IS45SB05
IS45SB051516

04/02/0104/02/01

IS45SB04
IS45SB040708

04/02/01

IS45SB03
IS45SB030708

04/02/01
IS45SB030708P

IS45SB01
IS45SB010708

04/02/01

IS45SB02
IS45SB021112

04/02/01

Explosives (µg/kg)

1,3,5-Trinitrobenzene 540 U 620 U 550 U 580 U 580 U 580 U
1,3-Dinitrobenzene 540 U 620 U 550 U 580 U 580 U 580 U
2,4,6-Trinitrotoluene 540 U 620 U 550 U 580 U 580 U 580 U
2,4-Dinitrotoluene 360 U 410 U 370 U 380 U 380 U 380 U
2,6-Dinitrotoluene 360 U 410 U 370 U 380 U 380 U 380 U
2-Amino-4,6-dinitrotoluene 540 U 620 U 550 U 580 U 580 U 580 U
2-Nitrotoluene 540 U 620 U 550 U 580 U 580 U 580 U
3-Nitrotoluene 540 U 620 U 550 U 580 U 580 U 580 U
4-Amino-2,6-dinitrotoluene 540 U 620 U 550 U 580 U 580 U 580 U
4-Nitrotoluene 540 U 620 U 550 U 580 U 580 U 580 U
HMX 540 U 620 U 550 U 580 U 580 U 580 U
Nitrobenzene 540 U 620 U 550 U 580 U 580 U 580 U
Nitrocellulose 2,700 3,100 2,800 2,900 2,900 2,900
Nitroglycerin 54,000 U 62,000 U 55,000 U 58,000 U 58,000 U 58,000 U
Nitroguanidine 110,000 U 120,000 U 110,000 U 110,000 U 110,000 U 110,000 U
PETN 54,000 U 62,000 U 55,000 U 58,000 U 58,000 U 58,000 U
Perchlorate 5 U 5 U 5 U 5 U 5 U 5 U
RDX 540 U 620 U 550 U 580 U 580 U 580 U
Tetryl 540 U 620 U 550 U 580 U 580 U 580 U

Metals (mg/kg)

Aluminum 2,660 2,280 8,410 16,300 8,460 8,110
Antimony 0.66 U 1.7 J 0.72 J 0.77 J 1.1 J 0.88 J
Arsenic 1.3 J 4 2.6 5.7 1.8 J 2.3
Barium 9.3 J 15.7 J 29.1 J 62.6 51.4 53.2
Beryllium 0.26 B 0.29 B 0.38 J 0.54 J 0.36 B 0.48 J
Cadmium 0.17 B 0.13 B 0.14 B 0.17 B 0.11 B 0.24 B
Calcium 230 J 181 J 166 J 400 J 309 J 578 J
Chromium 6.2 J 5.4 J 16.4 J 21.1 J 12.9 J 10.9 J
Cobalt 1.5 J 2.7 J 4.2 J 5.7 J 4.4 J 5 J
Copper 2.9 J 5.6 J 5.2 J 11.9 J 5 J 6.4 J
Iron 4,380 J 7,360 J 9,130 J 13,500 J 4,990 J 11,200 J
Lead 1.9 2.1 4 9.6 8 7.9
Magnesium 214 J 220 J 494 J 1,660 863 J 941 J
Manganese 12.9 J 36.3 J 21.5 J 40.5 J 16.2 J 129 J
Mercury 0.11 U 0.12 U 0.1 U 0.12 U 0.11 U 0.11 U
Nickel 2 J 2.1 J 5.8 J 8.8 J 5.6 J 6.2 J
Potassium 173 J 315 J 592 J 882 J 402 J 579 J
Selenium 0.68 U 0.85 J 0.69 U 0.73 U 0.73 U 0.73 U
Silver 0.56 B 0.61 B 0.61 B 0.79 B 0.51 B 0.87 B
Sodium 82.2 B 84 B 66.1 B 76.2 B 92.7 B 136 B
Thallium 0.83 U 0.96 U 0.84 U 1.2 J 0.89 U 0.89 U
Vanadium 8.1 J 11.9 J 19.7 37.4 18.2 21.7
Zinc 11.8 11.1 18.8 37.7 19.3 25.3

Wet Chemistry (MG/KG)

Total organic carbon (TOC) 990 1,900 6,500 2,000 2,900 2,400
pH 6.75 5.69 5.1 4.98 4.86 5.76

Metals data reported in milligrams per kilogram.  All other data reported in micrograms per kilogram.
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Table G.3.3
Raw Data, Shallow Grab Groundwater Samples, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Sample Date
Chemical Name

Volatile Organic Compounds (µg/L)
1,1,1-Trichloroethane 10 U 10 U 10 U 10 U 10 U
1,1,2,2-Tetrachloroethane 10 U 10 U 10 U 10 U 10 U
1,1,2-Trichloroethane 10 U 10 U 10 U 10 U 10 U
1,1,2-Trichlorotrifluoroethane 10 UJ 10 U 10 U 10 U 10 U
1,1-Dichloroethane 10 U 10 U 10 U 10 U 10 U
1,1-Dichloroethene 10 U 10 U 10 U 10 U 10 U
1,2,4-Trichlorobenzene 10 U 10 U 10 U 10 U 10 U
1,2-Dibromo-3-Chloropropane 10 U 10 U 10 U 10 U 10 U
1,2-Dibromoethane 10 U 10 U 10 U 10 U 10 U
1,2-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U
1,2-Dichloroethane 10 U 10 U 10 U 10 U 10 U
1,2-Dichloropropane 10 U 10 U 10 U 10 U 10 U
1,3-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U
1,4-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U
2-Butanone 10 U 10 U 10 U 10 U 10 U
2-Hexanone 10 U 10 U 10 U 10 U 10 U
4-Methyl-2-Pentanone 10 U 10 U 10 U 10 U 10 U
Acetone 10 U 10 U 10 U 10 U 10 U
Benzene 10 U 10 U 10 U 10 U 10 U
Bromodichloromethane 10 U 10 U 10 U 10 U 10 U
Bromoform 10 U 10 U 10 U 10 U 10 U
Bromomethane 10 U 10 U 10 U 10 U 10 U
Carbon Disulfide 10 U 10 U 10 U 10 U 10 U
Carbon Tetrachloride 10 U 10 U 10 U 10 U 10 U
Chlorobenzene 10 U 10 U 10 U 10 U 10 U
Chloroethane 10 U 10 U 10 U 10 U 10 U
Chloroform 10 U 10 U 10 U 10 U 10 U
Chloromethane 10 U 10 U 10 U 10 U 10 U
cis-1,2-Dichloroethene 10 U 10 U 10 U 10 U 10 U
cis-1,3-Dichloropropene 10 U 10 U 10 U 10 U 10 U
Cyclohexane 10 U 10 U 10 U 10 U 10 U
Dibromochloromethane 10 U 10 U 10 U 10 U 10 U
Dichlorodifluoromethane 10 U 10 U 10 U 10 U 10 U
Ethyl Benzene 10 U 10 U 10 U 10 U 10 U
Isopropylbenzene 10 U 10 U 10 U 10 U 10 U
m/p-Xylenes 10 U 10 U 10 U 10 U 10 U
Methyl Acetate 10 U 10 U 10 U 10 U 10 U
Methyl tert-butyl Ether 10 U 10 U 10 U 10 U 10 U
Methylcyclohexane 10 U 10 U 10 U 10 U 10 U
Methylene Chloride 10 U 10 U 10 U 10 U 10 U
o-Xylene 10 U 10 U 10 U 10 U 10 U
Styrene 10 U 10 U 10 U 10 U 10 U
t-1,3-Dichloropropene 10 U 10 U 10 U 10 U 10 U
Tetrachloroethene 10 U 10 U 10 U 10 U 10 U
Toluene 10 U 10 U 10 U 10 U 10 U
trans-1,2-Dichloroethene 10 U 10 U 10 U 10 U 10 U
Trichloroethene 10 U 10 U 10 U 10 U 10 U
Trichlorofluoromethane 10 U 10 UJ 10 UJ 10 UJ 10 UJ
Vinyl Chloride 10 U 10 U 10 U 10 U 10 U

Semi-volatile Organic Compounds (µg/L)
1,1'-Biphenyl 10 U 10 U 10 U 10 U 10 U
2,2'-oxybis(1-Chloropropane) 10 U 10 U 10 U 10 U 10 U
2,4,5-Trichlorophenol 25 U 25 U 25 U 25 U 25 U
2,4,6-Trichlorophenol 10 U 10 U 10 U 10 U 10 U
2,4-Dichlorophenol 10 U 10 U 10 U 10 U 10 U
2,4-Dimethylphenol 10 U 10 U 10 U 10 U 10 U
2,4-Dinitrophenol 25 U 25 U 25 U 25 U 25 U
2-Chloronaphthalene 10 U 10 U 10 U 10 U 10 U
2-Chlorophenol 10 U 10 U 10 U 10 U 10 U
2-Methylnaphthalene 10 U 10 U 10 U 10 U 10 U
2-Methylphenol 10 U 10 U 10 U 10 U 10 U
2-Nitroaniline 25 U 25 U 25 U 25 U 25 U
2-Nitrophenol 10 U 10 U 10 U 10 U 10 U
3,3'-Dichlorobenzidine 10 U 10 U 10 U 10 U 10 U

IS45GW010402
4/2/2001

IS45GW020403
4/3/2001

IS45GW040403
4/3/2001

IS45GW020403P
4/3/2001

IS45GW030403
4/3/2001
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Table G.3.3
Raw Data, Shallow Grab Groundwater Samples, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Sample Date
Chemical Name

IS45GW010402
4/2/2001

IS45GW020403
4/3/2001

IS45GW040403
4/3/2001

IS45GW020403P
4/3/2001

IS45GW030403
4/3/2001

3-and4-Methylphenol 10 U 10 U 10 U 10 U 10 U
3-Nitroaniline 25 U 25 U 25 U 25 U 25 U
4,6-Dinitro-2-methylphenol 25 U 25 U 25 U 25 U 25 U
4-Bromophenyl-phenylether 10 U 10 U 10 U 10 U 10 U
4-Chloro-3-methylphenol 10 U 10 U 10 U 10 U 10 U
4-Chloroaniline 10 U 10 U 10 U 10 U 10 U
4-Chlorophenyl-phenylether 10 U 10 U 10 U 10 U 10 U
4-Nitroaniline 25 U 25 U 25 U 25 U 25 U
4-Nitrophenol 25 U 25 U 25 U 25 U 25 U
Acenaphthene 10 U 10 U 10 U 10 U 10 U
Acenaphthylene 10 U 10 U 10 U 10 U 10 U
Acetophenone 10 U 10 U 10 U 10 U 10 U
Anthracene 10 U 10 U 10 U 10 U 10 U
Atrazine 10 U 10 U 10 U 10 U 10 U
Benzaldehyde 10 R 10 R 10 R 10 R 10 R
Benzo(a)anthracene 10 U 10 U 10 U 10 U 10 U
Benzo(a)pyrene 10 U 10 U 10 U 10 U 10 U
Benzo(b)fluoranthene 10 U 10 U 10 U 10 U 10 U
Benzo(g,h,i)perylene 10 U 10 U 10 U 10 U 10 U
Benzo(k)fluoranthene 10 U 10 U 10 U 10 U 10 U
bis(2-Chloroethoxy)methane 10 U 10 U 10 U 10 U 10 U
bis(2-Chloroethyl)ether 10 U 10 U 10 U 10 U 10 U
bis(2-Ethylhexyl)phthalate 10 U 10 U 10 U 10 U 10 U
Butylbenzylphthalate 10 U 10 U 10 U 10 U 10 U
Caprolactam 10 R 10 R 10 R 10 R 10 R
Carbazole 10 U 10 U 10 U 10 U 10 U
Chrysene 10 U 10 U 10 U 10 U 10 U
Dibenzo(a,h)anthracene 10 U 10 U 10 U 10 U 10 U
Dibenzofuran 10 U 10 U 10 U 10 U 10 U
Diethylphthalate 7.1 J 10 U 10 U 1.1 J 10 U
Dimethylphthalate 10 U 10 U 10 U 10 U 10 U
Di-n-butylphthalate 10 U 10 U 10 U 10 U 10 U
Di-n-octyl phthalate 10 U 10 U 10 U 10 U 10 U
Fluoranthene 10 U 10 U 10 U 10 U 10 U
Fluorene 10 U 10 U 10 U 10 U 10 U
Hexachlorobenzene 10 U 10 U 10 U 10 U 10 U
Hexachlorobutadiene 10 U 10 U 10 U 10 U 10 U
Hexachlorocyclopentadiene 10 U 10 U 10 U 10 U 10 U
Hexachloroethane 10 U 10 U 10 U 10 U 10 U
Indeno(1,2,3-cd)pyrene 10 U 10 U 10 U 10 U 10 U
Isophorone 10 U 10 U 10 U 10 U 10 U
Naphthalene 10 U 10 U 10 U 10 U 10 U
Nitrobenzene 10 U 10 U 10 U 10 U 10 U
N-Nitroso-di-n-propylamine 10 U 10 U 10 U 10 U 10 U
N-Nitrosodiphenylamine 10 U 10 U 10 U 10 U 10 U
Pentachlorophenol 25 U 25 U 25 U 25 U 25 U
Phenanthrene 10 U 10 U 10 U 10 U 10 U
Phenol 10 U 10 U 10 U 10 U 10 U
Pyrene 10 U 10 U 10 U 10 U 10 U

Explosives (µg/L)
1,3,5-TNB 0.6 U 1.7 U 1.7 U 1.4 U 1.6 U
1,3-DNB 0.6 U 1.7 U 1.7 U 1.4 U 1.6 U
2,4,6-TNT 0.6 U 1.7 U 1.7 U 1.4 U 1.6 U
2,4-Dinitrotoluene 0.6 U 1.7 U 1.7 U 1.4 U 1.6 U
2,6-Dinitrotoluene 0.6 U 1.7 U 1.7 U 1.4 U 1.6 U
2-AMINO-4,6-DNT 0.6 U 1.7 U 1.7 U 1.4 U 1.6 U
2NT 0.6 U 1.7 U 1.7 U 1.4 U 1.6 U
3,NT 0.6 U 1.7 U 1.7 U 1.4 U 1.6 U
4,NT 0.6 U 1.7 U 1.7 U 1.4 U 1.6 U
4-AMINO-2,6-DNT 0.6 U 1.7 U 1.7 U 1.4 U 1.6 U
HMX 0.6 U 1.7 U 1.7 U 1.4 U 1.6 U
NB 0.6 U 1.7 U 1.7 U 1.4 U 1.6 U
Nitrocellulose 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
NITROGLYCERINE 60 U 170 U 170 U 140 U 160 U
NITROGUANIDINE 120 U 340 U 340 U 280 U 320 U
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Table G.3.3
Raw Data, Shallow Grab Groundwater Samples, Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Sample Date
Chemical Name

IS45GW010402
4/2/2001

IS45GW020403
4/3/2001

IS45GW040403
4/3/2001

IS45GW020403P
4/3/2001

IS45GW030403
4/3/2001

Perchlorate 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
PETN 60 U 170 U 170 U 140 U 160 U
RDX 0.6 U 1.7 U 1.7 U 1.4 U 1.6 U
TETRYL 0.6 U 1.7 U 1.7 U 1.4 U 1.6 U

Total Metals (µg/L)
Aluminum 12,900 347,000 4,330 70,400 15,100
Antimony 7.5 U 39.2 3.1 U 3.1 U 3.1 U
Arsenic 4.5 U 236 7.4 19.6 19.4
Barium 56.1 1,550 57.4 260 98.5
Beryllium 0.68 27.4 1.5 4.4 2.4
Cadmium 0.5 U 0.4 U 0.4 U 0.4 U 0.4 U
Calcium 9,050 20,500 7,680 9,380 8,820
Chromium 18.9 568 7.9 136 34.3
Cobalt 6.3 266 9.8 96.7 44
Copper 10.3 543 0.87 63.3 15.4
Iron 15,000 1,160,000 19,400 74,200 42,400
Lead 8.9 166 2.5 U 38.3 8.5
Magnesium 4,210 25,300 4,940 11,800 13,200
Manganese 93.2 3,650 321 1,150 689
Mercury 0.2 U 3.5 0.46 2.4 0.26
Nickel 10.6 204 5.9 94.5 30.3
Potassium 1,610 23,300 1,510 5,000 1,990
Selenium 4.8 U 3.2 U 3.2 U 3.2 U 3.2 U
Silver 1.6 U 5.1 1.3 U 1.3 U 1.3 U
Sodium 1,930 15,100 15,900 15,400 31,600
Thallium 5.2 U 3.9 U 3.9 U 3.9 U 3.9 U
Vanadium 30.1 738 34.9 U 115 34.9 U
Zinc 57.2 1,110 41.3 224 70.9

Dissolved Metals (µg/L)
Aluminum 7.9 U 109 77.4 282 190
Antimony 3.1 U 3.1 U 3.1 U 5 3.1 U
Arsenic 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
Barium 6 30.3 27.7 67.7 30.2
Beryllium 0.34 1.3 1.4 1.4 1.3
Cadmium 0.7 0.42 0.4 U 0.56 0.4 U
Calcium 9,080 8,110 7,730 9,960 8,530
Chromium 1.5 0.8 U 0.8 U 0.8 U 0.8 U
Cobalt 2 6.9 5.9 56.2 28.5
Copper 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Iron 117 212 177 1,780 813
Lead 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
Magnesium 3,390 5,170 5,140 9,380 12,200
Manganese 29.4 267 233 941 568
Mercury 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Nickel 2.4 6.1 5.8 26.5 16.8
Potassium 359 1,400 1,470 1,390 1,260
Selenium 3.5 3.2 U 3.2 U 3.2 U 3.2 U
Silver 2.1 1.3 U 1.3 U 1.3 U 1.3 U
Sodium 1,820 19,200 20,600 18,400 32,200
Thallium 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U
Vanadium 34.9 U 34.9 U 34.9 U 34.9 U 34.9 U
Zinc 23.4 29.6 27 62.1 29.4

Wet Chemistry (mg/L)
Hardness 40 160 U 40 U 72 U 76 U
pH 5.54 5.6 5.4 4.7 5.2

All concentrations in micrograms per liter except for hardness, which is in milligrams per liter.
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Remedial Investigation Report, Wetland Adjacent to 
Site 45, Indian Head Division, 

Naval Surface Warfare Center, Maryland 
 
 

I.1.1 Introduction 
 
This Site-Specific Remedial Investigation (RI) Report is submitted to Department of the Navy (Navy), 
Engineering Field Activity, Chesapeake (EFA CHES), Naval Facilities Engineering Command under 
Contract Task Orders (CTO) 0066, under the Comprehensive Long-term Environmental Action Navy 
(CLEAN), contract number N62470-95-D-6007. The RI was conducted at the Naval District Washington 
(NDW), Indian Head, Indian Head, Maryland.  The focus of the RI was the Installation Restoration (IR) 
of the wetland adjacent to Site 45 on the NDW, Indian Head. 
 
As described in Section 1.5.3 of the RI Report for Sites 6, 39, and 45 of the NDW, Indian Head, this 
wetland was initially part of Site 45.  Site 45 consists of a wooded area 125 feet northeast of Building 674 
and 450 feet northwest of Building 1363 (Figure I.1).  The site previously contained 21 empty, partially 
rusted 55-gallon drums and two overpack drums.  The drums were rusted through in some places and 
some appeared to have been cut and welded end-to-end in a manner similar to the drums that were used at 
Site 44 (Soak Out Area).  The terrain slopes gently to the southeast.  Because of this slope, it was 
hypothesized that contaminants which had leaked into the Site 45 soil may have migrated downslope to 
the nearby wetland.  Therefore, the field investigation of Site 45 also included the collection and analysis 
of surface water samples and sediment samples from this wetland.   Based on the analytical data from the 
Site 45 soil, surface water and sediment samples, it was determined that the contaminants present in the 
Site 45 soil did not adversely affect the surface water or sediment of the adjacent wetland.  Therefore, it 
was decided to remove the wetland from Site 45 for investigation as a separate screening area. 
 
The purpose of this appendix is to present the analytical results for the surface water samples and 
sediment samples collected during the field investigation of Site 45, and the associated human health and 
ecological risk assessments.  This appendix is organized as follows: 
 
• Appendix I.1 presents the remedial investigation report for the wetland, which includes human 

health risk assessment (HHRA) and the ecological risk assessment (ERA).  Supporting tables and 
figures are provided within this appendix. 

 
• Appendix I.2 provides the data used in the HHRA and the Risk Assessment Guidance for 

Superfund (RAGS) (U.S. Environmental Protection Agency [USEPA], 1989) Tables prepared to 
complete the HHRA. 

 
• Appendix I.3 presents the raw data. 
 

I.1.2 Site Setting and History 
 
The wetland under investigation is located between Site 45 and Building 674 (Figure I.1).  Detailed 
descriptions of Site 45, prior investigations at Site 45, and the NDW, Indian Head facility history, land 
use, and physical characteristics are provided in Sections 1 and 2 of the RI Report for Sites 6, 39, and 45. 
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I.1.3 Field Sampling Activities 
 
The objectives of the RI conducted at the wetland are to: 
 
• Characterize the nature, extent, and concentrations of the contaminants present in the surface 

water and sediment. 
 
• Identify actual or potential human or environmental receptors and potential contaminant 

migration pathways, and determine human health and ecological risks. 
 
• Determine whether additional investigation and characterization is needed and whether further 

action is required. 
 
The field sampling activities were conducted between March 30 and April 3, 2001.  The field sampling 
activities included: 
 
• Surface water sampling 
• Sediment sampling 
 
I.1.3.1  Surface Water Sampling 
 
Two surface water samples (IS45SW010330 and IS45SW020330) were collected on March 30, 2001 
from the wetland area adjacent to the former drum abandonment area at the locations shown in Figure I.1.  
If surface water samples and sediment samples were collected from the same location, the surface water 
samples were collected first.  Surface water was collected using a Van Dorn sampler.  Sample water was 
poured directly into clean sample bottles, then placed in coolers with ice to chill to 4 degrees Celsius (oC).  
At the end of each day, samples were repacked in a cooler with additional ice.  Samples were shipped 
overnight to the analytical laboratory. Decontamination of equipment, quality assurance, and quality 
control were carried out as specified in the Master Work Plans (Brown and Root, 1997). 
 
The surface water samples were collected from the following locations: 
 
• IS45SW010330 - Southeast edge of wetland 
• IS45SW020330 - Northeast edge of wetland 
 
Surface water samples were analyzed for target compound list (TCL) volatile organic compounds 
(VOCs), TCL semivolatile organic compounds (SVOCs), explosives, total metals (unfiltered), dissolved 
metals (filtered), pH and hardness.  Field measurements of water temperature, pH, conductivity, dissolved 
oxygen and salinity were taken for each surface water sample.  All samples were submitted for analysis 
with a standard 28-day turn-around-time. 
 
I.1.3.2  Sediment Sampling 
 
Four sediment samples (IS45SD010001 through IS45SD040001) were collected on April 3, 2001 in the 
wetland area adjacent to the former drum abandonment area at the locations shown in Figure I.1.  
Sediment samples were collected from 0 to 6 inches below ground surface (bgs) with a Ponar Dredge.  
For VOC samples, sediment from the dredge was transferred directly to soil jars using a decontaminated, 
stainless steel hand trowel.  The remainder of the sediment was placed in decontaminated, stainless steel 
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bowls and composited for samples for the other analyses.  Samples were placed in coolers with ice to chill 
to 4oC. 
 
The sediment samples were collected from the following locations: 
 
• IS45SD010001 - Southeast edge of wetland.  Same location as IS45SW01. 
• IS45SD020001 – Center of wetland 
• IS45SD030001 - East edge of wetland 
• IS45SD040001 - Northeast edge of wetland.  Same location as IS45SW02. 
 
Sediment samples were analyzed for TCL VOCs, TCL SVOCs, target analyte list (TAL) metals, and 
explosives, total organic carbon, and pH. 
 
I.1.3.3  GPS Survey 
 
A Global Positioning Satellite (GPS) survey was conducted April 11, 2001, using a Trimble ProXRS 
9661 backpack unit.  All surface water and sediment locations were surveyed for the Northing and 
Easting coordinates. 
 

I.1.4 Nature and Extent of Contamination 
 
This section discusses the nature and extent of contamination found in the sediment and surface water of 
the wetland adjacent to Site 45.  Analytical results for the chemicals detected in the different 
environmental media are presented in tables throughout this section.  Complete analytical results are 
presented in Appendix I.3.  Inclusion of a detailed discussion of each chemical detected would result in a 
lengthy discussion.  In order to focus the presentation, some analytes from each analyte group (i.e., 
SVOCs, inorganics) for each environmental medium were selected for detailed discussion. The selection 
of which chemicals to discuss in detail was not based on regulatory or human health-based criteria. 
 
Organic and explosive analytes were selected on the basis of frequency of detection, observed 
concentrations, and general toxicity.  To identify the metals for detailed discussion, the data for inorganic 
analytes were compared to data presented in the Background Investigation Report prepared by Brown and 
Root Environmental (December 1997).  This report provides facility-wide background concentrations for 
freshwater sediment.  No facility-wide background data are available for surface water.  The facility-wide 
background statistics for sediment are presented in Appendix H of the RI Report for Sites 6, 39, and 45. 
 
Sampling results for inorganic analytes in the wetland sediment were compared to facility-wide 
background concentrations in the following manner: 
 
• The maximum concentration of each inorganic analyte detected was compared to the 

corresponding 95% upper confidence level (UCL) for the facility-wide background data. 
 

• The frequency at which the analyte exceeded the facility-wide background 95% UCL, and the 
magnitude by which the maximum site-specific concentration exceeded the facility-wide 
background 95% UCL were considered. 

 
It should be noted that, if a compound was detected in a sample and a corresponding duplicate, the higher 
of the two values was used.  Because calcium, magnesium, potassium and sodium are essential nutrients 
and, typically, pose little threat to human health or ecological receptors, these analytes were not discussed 
in detail even if their concentrations exceeded the facility-wide background 95% UCL. 
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The focus on this “short list” of contaminants was not meant to serve as a formal contaminant screening, 
but simply a way to focus this discussion on chemicals that have the potential to pose a concern. The 
HHRA and ERA formally screen and evaluate all chemicals analyzed for in the wetland in accordance 
with established USEPA Region III guidance. 
 
The analytical data collected during this investigation were reviewed in accordance with Office of 
Analytical Service and Quality Assurance review procedures. The validated data packages were reviewed 
for completeness and accuracy before use in the RI. Corrections to the data packages, provided by the 
validators, were included with the packages. All data obtained during this RI and used in the evaluation 
were properly validated according to USEPA guidelines and procedures. 
 
Field quality control was performed as described in Section 7.4.2 of the RI Report for Sites 6, 39, and 45. 
 
I.1.4.1  Sediment 
 
The analytical results for the chemicals detected in the sediment samples are presented in Table I.1.1. 
 
I.1.4.1.1  Organics 
 
I.1.4.1.1.1  VOCs 
 
Three VOCs (acetone, methyl acetate, and 1,1,2-trichlorotrifluoroethane) were detected in the sediment 
samples. 
 
1,1,2-Trichlorotrifluoroethane, also known as Freon 113, was detected in two sediment samples: 
IS45SD01 at a concentration of 5.8 J µg/kg, and IS45SD02 at a concentration of 8.3 J µg/kg (Figure I.2).  
This VOC was not detected in any of the Site 45 soil samples. 
 
Acetone was detected in all four sediment samples.  Concentrations ranged from 13 µg/kg (IS45SD04) to 
81 µg/kg (IS45SD02) (Figure I.2).  Acetone was not detected in the soil samples collected from the 
former drum abandonment area.  Although acetone was not detected in the sediment samples collected 
during the facility-wide background study, acetone was found in the facility-wide background surface soil 
samples. The facility-wide background 95% UCL for acetone in the surface soil is 13,000 µg/kg.  It is 
possible that the acetone observed in the sediment samples is associated with surface soil eroded from 
areas adjacent to the wetland other than the former drum abandonment location. 
 
Methyl acetate was detected in IS45SD01 at a concentration of 6.6 J µg/kg.  Methyl acetate was not 
detected in any of the Site 45 soil samples. 
 
I.1.4.1.1.2  SVOCs 
 
Thirteen SVOCs were detected in the sediment samples.  Eleven SVOCs were detected in only one 
sample (IS45SD04), while bis(2-ethylhexyl)phthalate was found in two samples and di-n-butylphthalate 
was observed in three samples.  All 13 SVOCs were observed in sample IS45SD04.  For all 11 SVOCs 
detected in only IS45SD04, the concentrations were estimated values below their detection limits.  The 
following discussion focuses on bis(2-ethylhexyl)phthalate and di-n-butylphthalate because both were 
detected in more than one sample. 
 
Bis(2-ethylhexyl)phthalate was detected in IS45SD03 and IS45SD04.  Concentrations were 46 J µg/kg in 
sample IS45SD04 and 50 J µg/kg in sample IS45SD03 (Figure I.2). 
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Di-n-butlyphthalate was detected in IS45SD02, IS45SD03, and IS45SD04.  Concentrations ranged from 
170 J µg/kg (IS45SD04) to 300 J µg/kg (IS45SD02). 
 
Of the thirteen SVOCs detected in the sediment samples, only bis(2-ethylhexyl)phthalate and di-n-
butylphthalate were found in the surface soil samples.  Because more SVOCs were detected in the 
sediment samples than in the surface soil samples, it is likely that the wetland is receiving contaminants 
from locations other than the former drum abandonment area.  For example, runoff and erosion from the 
vicinity of the tanks southwest of the wetland should flow into the wetland. 
 
I.1.4.1.2  Inorganics 
 
Twenty-two inorganic analytes were detected in the sediment samples collected from the wetland 
downslope from and adjacent to Site 45.  The results are summarized and compared to the facility-wide 
background data in I.1.2.  Mercury and sodium were measured at concentrations in excess of the facility-
wide background 95% UCL while antimony and thallium were not detected in the facility-wide 
background sediment samples.  Mercury, antimony and thallium were detected only in sample IS45SD01.  
The mercury concentration was 1.07 times that of the facility-wide background 95% UCL.  Sodium was 
found in all four sediment samples at concentrations that exceeded the facility-wide background 95% 
UCL by 2.76 times to 6.26 times. 
 
The following discussion focuses on antimony, arsenic, chromium, lead and thallium.  The distribution of 
these analytes in sediment and surface water is presented in Figure I.3.  During selection of the analytes 
for focused discussion, the concentrations of all the inorganic analytes detected in both sediment and 
surface water were considered in order to illustrate possible transport mechanisms between these two 
environmental media.  Antimony and thallium were selected because these metals were not detected in 
sediment samples collected during the facility-wide background study.  Arsenic, chromium and lead were 
selected because of their frequency of detection in the sediment and surface water samples and because of 
general toxicity.  Even though the mercury concentration exceeded the facility-wide background 95% 
UCL, this metal was not selected because it was not detected in the surface water and because it exceeded 
the facility-wide background 95% UCL by a narrow margin (1.07 times). 
 
Antimony was detected in sample IS45SD01 at a concentration of 3.8 milligrams per kilogram (mg/kg) 
(Figure I.3).  The presence of antimony at elevated levels in the Site 45 surface soil suggests that soil 
eroded from Site 45 has transported antimony downslope to the wetland.  Because this sample was 
collected from the southern side of the wetland (Site 45 is located north of the wetland), however, it is 
likely that material eroded from areas other than Site 45 contributed to the antimony in the sediment 
sample.  In addition, if Site 45 were the source of antimony, then other metals detected at elevated 
concentrations in the Site 45 surface soil, such as chromium, should have been detected at elevated levels 
in the wetland sediment.  As noted below, chromium, arsenic, and lead were detected at elevated levels in 
the Site 45 surface soil but not at elevated levels in the wetland sediment. 
 
Arsenic was found in all four sediment samples.  The arsenic concentrations ranged from 3.9 mg/kg 
(IS45SD03) to 6.1 mg/kg (IS45SD01) (Figure I.3).  All of these concentrations were within the facility-
wide background levels for arsenic.  The data indicate that the arsenic found at elevated levels in the Site 
45 surface soil samples has not migrated to the wetland. 
 
Chromium was detected in all four sediment samples.  The chromium concentrations ranged from 9.7 
mg/kg (IS45SD04) to 19.9 mg/kg (IS45SD01) (Figure I.3).  All of these concentrations were within the 
facility-wide background levels for chromium.  The data indicate that the chromium found at elevated 
levels in the Site 45 surface soil samples has not migrated to the wetland. 
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Lead was detected in all four sediment samples.  The lead concentrations ranged from 12.8 mg/kg 
(IS45SD04) to 33.2 mg/kg (IS45SD01) (Figure I.3).  All of these concentrations were within the facility-
wide background levels for lead.  The data indicate that the lead found at elevated levels in the Site 45 
surface soil samples has not migrated to the wetland. 
 
Thallium was observed in sample IS45SD01 at a concentration of 1.9 mg/kg.  Thallium was not detected 
in sediment samples collected during the facility-wide background study.  Thallium was not detected in 
the surface soil samples collected at Site 45 or the site-specific background surface soil sample.  The 
thallium results suggest that the wetland is receiving contaminants from sources other than the former 
drum abandonment area. 
 
For all 18 of the 22 inorganic analytes detected in the sediment samples, the maximum concentration was 
observed in sample IS45SD01.  This sample was collected from the south side of the wetland, while 
material eroded from Site 45 should accumulate on the north side of the wetland (Figure I.1).  This 
observation further supports the hypothesis that the wetland is receiving contamination from areas other 
than the former drum abandonment area. 
 
I.1.4.1.3  Explosives 
 
No explosives were detected in the sediment samples. 
 
I.1.4.2  Surface Water 
 
The analytical results for the chemicals detected in the two surface water samples are provided in Table 
I.1.3. 
 
I.1.4.2.1  Organics 
 
I.1.4.2.1.1  VOCs 
 
No VOCs were detected in the surface water samples (Table I.1.3). 
 
I.1.4.2.1.2  SVOCs 
 
No SVOCs were detected in the surface water samples (Table I.1.3). 
 
I.1.4.2.2  Inorganics 
 
The surface water samples were analyzed for total metals (unfiltered) and dissolved metals (filtered).  No 
facility-wide background data are available against which to compare the results. 
 
Fourteen metals were detected in the unfiltered samples.  In the filtered samples, 19 metals were detected.  
Antimony, cadmium, cobalt, selenium and silver were observed in the filtered samples but not in the 
unfiltered samples. 
 
The following discussion focuses on the same metals as the sediment discussion:  antimony, arsenic, 
chromium, lead and thallium.  The rationale for selecting these analytes is provided in Section I.1.4.1.2. 
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Antimony was detected in both of the filtered surface water samples but in neither of the unfiltered 
surface water samples.  The filtered antimony concentrations were 6 micrograms per liter (µg/L) 
(IS45SW02) and 8.6 µg/L (IS45SW01). 
 
Arsenic was observed in both unfiltered surface water samples and both filtered surface water samples.  
The unfiltered concentrations were 17.7 µg/L (IS45SW02) and 37.5 µg/L (IS45SW01).  The filtered 
arsenic concentrations were 14 µg/L (IS45SW02) and 34.8 µg/L (IS45SW01). 
 
Chromium was found in both unfiltered surface water samples and both filtered surface water samples.  
The unfiltered chromium concentrations were 4.9 µg/L (IS45SW02) and 18.3 µg/L (IS45SW01).  The 
filtered concentrations were 5.3 µg/L (IS45SW02) and 19.7 µg/L (IS45SW01). 
 
Lead was detected in both unfiltered surface water samples and both filtered surface water samples.  The 
unfiltered lead concentrations were 7.3 µg/L (IS45SW01) and 18.5 µg/L (IS45SW02).  The filtered lead 
concentrations were 2.6 µg/L (IS45SW01) and 9.8 µg/L (IS45SW02). 
 
Thallium was not detected in any of the surface water samples. 
 
Unlike the sediment samples, the highest metals concentrations for the surface water samples were not 
consistently observed in the sample collected from the southern edge of the wetland. 
 
I.1.4.2.3  Explosives 
 
No explosives were detected in the surface water samples. 
 
I.1.5 Contaminant Fate 
 
The source of contamination for the sediment and surface water in the wetland adjacent to Site 45 is 
unknown.  As noted above, antimony may have eroded into the wetland from the surface soil at Site 45.  
Thallium may have eroded from areas south of the wetland.  Based on the site topography, however, it is 
unlikely that much erosion occurs in the vicinity of the wetland.  Another possible contaminant source is 
blowdown water discharged to the wetland from the adjacent processing facility (Building 674 and 
associated structures). 
 
Regardless of the source, once the contaminants are present within the wetland they will tend to remain 
dissolved in solution or will tend to associate with the sediment.  Based on the surface water data, the 
organics present in the wetland tend to associate with sediment.  The majority of the organics detected 
were SVOCs, which tend to be characterized by low solubilities and high affinities for organic matter.  A 
few VOCs were detected in the sediment samples, but no VOCs were detected in the surface water 
samples.  VOCs tend to be more soluble than SVOCs.  It is likely that any VOCs which desorb from the 
sediment into the surface water will tend to volatilize from the surface water into the ambient air. 
 
The lack of thallium and low concentrations of antimony found in the surface water samples suggest that 
the dissolution of inorganics from the sediment is not an important process.  Without facility-wide 
background surface water data, however, one cannot definitively conclude that the dissolution of 
inorganics from sediment into surface water is not an important process at this site. 
 
Some of the organic compounds may be subject to transformation through microbial activity.  Sediments 
contain microbial communities that are capable of degrading organic compounds.  Because of the few 
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organics and associated low concentrations observed in the sediment samples, biodegradation is not 
considered to be an important transformation process. 
 
Bioaccumulation is the process by which contaminants are ingested by ecological receptors and 
concentrated within the tissues of those receptors.  Aquatic receptors may visit or live in the wetland.  The 
chemicals, in particular some of the inorganics, present in the sediment and surface water may accumulate 
in the aquatic receptors over time. 
 
Because of the topography, it is unlikely that contaminants within the wetland will migrate away from the 
wetland.  Although there is a drainage ditch exiting the wetland, the ditch’s slope is very gradual. 
 
The above discussion of contaminant fate and transport at the wetland adjacent to Site 45 is summarized 
in Table I.1.4. 
 
I.1.6 Baseline Human Health Risk Assessment 
 
This section presents the results of the HHRA for the wetland adjacent to Site 45.  The HHRA was 
performed in accordance with RAGS (USEPA, 1989).  The general approach to the HHRA is described in 
Section 4.4.1 of the RI Report for Sites 6, 39, and 45. 
 
I.1.6.1  Data Summary 
 
As described in Section I.1.3, samples of surface water and sediment were collected from the wetland 
adjacent to Site 45.  These samples were analyzed for  VOCs, SVOCs, explosives, and metals.  From 
these analytical results, the HHRA data set was developed.  The samples and associated analyses that 
form the HHRA data set are presented in Table I.1.5.  The data used in the HHRA are presented in Table 
I.2.1 and Table I.2.2 (Appendix I.2).  All results were validated as acceptable for use in the HHRA.   The 
statistical evaluation of these data is provided in Table I.2.3 and Table I.2.4 (Appendix I.2).  The sample 
statistics include frequency of detection, minimum and maximum detected values, normal and lognormal 
mean, normal and lognormal standard deviation, results of the Shapiro-Wilk W-test, and the 95% UCL 
for the normal and lognormal distributions. 
 
I.1.6.2  Potential Receptors and Exposure Pathways 
 
As described in Section 4.4.1.3 of the RI Report for Sites 6, 39, and 45, it is necessary to identify the 
different populations that may be exposed to chemicals of potential concern (COPCs) at a site and the 
manner(s) in which these populations may be exposed.  The exposure setting, current land use and 
projected land use are evaluated to identify the potential receptors and exposure pathways. 
 
I.1.6.2.1  Exposure Setting 
 
The wetland under investigation is located northeast of Building 674 between a paved road and a wooded 
area.  The terrain has a very slight slope to the south.  A drainage ditch exits the wetland and flows to the 
southeast.  Because of the gradual terrain, it is unlikely that this drainage ditch is an important transport 
pathway for contaminants in the wetland.  This wetland also receives blowdown water from the adjacent 
processing facility (Building 674 and associated structures).  Building 674 is actively used by NDW, 
Indian Head. 
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I.1.6.2.2  Land Use and Potentially Exposed Populations 
 
Because the wetland is adjacent to an industrial area, the industrial worker is a current use receptor.  In 
addition, because the site is not restricted by a fence, it is possible for trespassers to gain access to the site.  
The adult industrial worker, adolescent trespasser/visitor and adult trespasser/visitor were the three 
receptors identified under the current land use conditions. 
 
The projected future use of the site is consistent with current activities (wetland adjacent to an industrial 
area).  Therefore, the trespasser/visitor and industrial worker are included for evaluation under future land 
use.  It is also conservatively assumed that land adjacent to the site could be developed and used for 
residential activities in the future.  Although it is not expected that development for residential use would 
occur, this assumption is included in the risk evaluation per Navy policy.  Therefore, the potential future 
receptors include the construction worker, the adult resident and the child resident, in addition to the 
trespasser/visitor and industrial worker receptors. 
 
I.1.6.2.3  Potential Exposure Pathways 
 
A complete exposure pathway has five elements: a source, a mechanism for release and migration, an 
environmental transport medium, a point of potential human contact, and a route of intake.  These 
elements as they apply to the wetland are discussed below. 
 
Source 
The contaminant source for the wetland is known.  Based on the analytical data, the soils at Site 45 do not 
appear to have substantially affected the wetland.  The blowdown water from the adjacent industrial 
facility and stormwater runoff from land to the west of the wetland are potential contamination sources. 
 
Release and Migration 
Section I.1.5 describes the different fate and transport processes as they apply to the conditions at the 
wetland.  Because of the topography surrounding the wetland, the potential for contaminant migration 
beyond the wetland is minimal. 
 
Potential Exposure Points and Intake Routes - Current 
Exposure points are locations where humans could contact contamination.  The current exposure points 
for the industrial worker, adult trespasser/visitor and adolescent trespasser/visitor are the surface water 
and sediment in the wetland.  Therefore, the intake or exposure routes include incidental ingestion of and 
dermal contact with surface water in the wetland, and ingestion of and dermal contact with sediment in 
the wetland. In accordance with USEPA’s RAGS (USEPA, 1989), only dermal contact was evaluated for 
exposure of an industrial worker to surface water.  Inhalation of volatiles released from the surface water 
was not considered because of the potential dilution with the ambient air. 
The current exposure routes and receptors that were quantitatively evaluated are: 
 
• Trespasser/visitor (adult and adolescent): 

• ingestion of and dermal contact with sediment; and 
• incidental ingestion of and dermal contact with surface water. 

 
• Industrial Worker (adult): 

• ingestion of and dermal contact with sediment; and 
• dermal contact with surface water. 
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Potential Exposure Points and Intake Routes - Future 
All future receptors could be exposed to the surface water and sediment in the wetland.  The future 
exposure routes and receptors that were quantitatively evaluated are: 
 
• Trespasser/visitor (adult and adolescent): 

• ingestion of and dermal contact with sediment; and 
• incidental ingestion of and dermal contact with surface water. 

 

• Industrial Worker (adult): 
• ingestion of and dermal contact with sediment; and 
• dermal contact with surface water. 

 
• Resident (adult, child and lifetime): 

• ingestion of and dermal contact with sediment; and 
• incidental ingestion of and dermal contact with surface water. 

 
• Construction Worker (adult): 

• ingestion of and dermal contact with sediment; and 
• dermal contact with surface water. 

 
The future and current exposure scenarios are summarized in Table I.1.6 and RAGS Table 1 (Appendix 
I.2). 
 
I.1.6.3  Identification of Chemicals of Potential Concern 
 
The analytical data were screened to identify the COPCs associated with each exposure pathway.  Two 
sets of data associated with the contamination of the wetlands were evaluated: surface water data (for 
current and future exposures to the wetland); and sediment data (for current and future exposures to the 
wetland).  Contaminants that were not detected in a given data set were eliminated from the HHRA.  The 
maximum sediment concentration of carcinogens was compared to ten times the USEPA Region III risk-
based concentration (RBC) for residential soil while the maximum concentration of non-carcinogens was 
compared to the RBC for residential soil.  The maximum surface water concentration for carcinogens was 
compared to ten times the tap water RBC, while the maximum surface water concentration for non-
carcinogens was compared to the tap water RBC.  The difference in the screening values between 
carcinogens and non-carcinogens is to account for potential cumulative effects of non-carcinogens.  The 
results of this screening process are presented in RAGS Table 2.1 and Table 2.2 (Appendix I.2) and are 
summarized in Table I.1.7. 

 
I.1.6.4 Exposure Point Concentrations and Intake Calculations 
 
For the COPCs identified in Table I.1.7, the exposure point concentrations for the reasonable maximum 
exposure (RME) and central tendency (CT) exposure scenarios were estimated as described in Section 
4.4.1.3 of the RI Report for Sites 6, 39, and 45.  These concentrations are presented in RAGS Tables 3.1 
and 3.2 (Appendix I.2).  From these concentrations, the estimated average daily intake for each potential 
receptor via each intake route was calculated.  The exposure parameters and intake equations used in 
these calculations are presented in RAGS Tables 4.1 through 4.14 (Appendix I.2). 
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I.1.6.5  Risk Characterization 
 
Risks were evaluated for exposure to surface water and sediment for current and future use scenarios.  
The exposure point concentrations were the same for the current and future land use scenarios. 
 
I.1.6.5.1  Surface Water 
 
The RME exposure to surface water under the current land use situation was evaluated for the adolescent 
trespasser/visitor, adult trespasser/visitor, and industrial worker.  The results are summarized in Tables 
I.1.8 and I.1.9, and RAGS Tables 7.4.RME. 7.5.RME and 7.6.RME for non-cancer hazards and RAGS 
Tables 8.3.RME, 8.4.RME and 8.5.RME for carcinogenic risks (Appendix I.2). 
 
The future land use scenarios included exposure of adult and child residents, adolescent and adult 
trespasser/visitors, industrial workers and construction workers to the surface water in the wetland.  
Because the current and future exposure point concentrations for the surface water COPCs are the same, 
the risk to the RME trespasser/visitor and industrial worker receptors for the future exposure pathway is 
the same as for the current exposure pathway.  The results for exposure of the RME adult resident, child 
resident and construction worker to surface water are summarized in Tables I.1.8 and I.1.9, and RAGS 
Tables 7.1.RME through 7.3.RME for non-cancer hazards, and RAGS Tables 8.1.RME and 8.2.RME for 
carcinogenic risks (Appendix I.2). 
 
Adolescent Trespasser/Visitor 
The non-cancer hazard from surface water for the adolescent trespasser/visitor under current and future 
land use conditions is estimated to be 0.0047.  This hazard index (HI) is more than two orders of 
magnitude less than target HI.  The incremental lifetime cancer risk (ILCR) for this receptor is 2.7 x 10-7.  
This risk is below the target risk range. 
 
Adult Trespasser/Visitor 
Exposure of the current and future adult trespasser/visitor to the surface water is estimated to have a HI of 
0.0035, which is substantially lower than the target HI.  The ILCR is 5.4 x 10-7, which is below the target 
risk range. 
 
Resident 
The HI for the future adult resident is estimated to be 0.006 and the HI for the future child resident is 
0.11.  Both of these HIs are less than the USEPA benchmark of 1.0. 
 
The ILCR for the future lifetime resident is 4.3 x 10-6, which is within the USEPA target risk range. 
 
Construction Worker 
The HI for the future construction worker was 0.009.  The ILCR for the future construction worker for 
exposure to the Site 45 surface water is 6 x 10-8.  Both of these risks are less than the target values. 
 
Industrial Worker 
The HI for the industrial worker under both current and future land use scenarios was 0.0017, while the 
ILCR was 2.8 x 10-7.  The non-cancer hazard and carcinogenic risk are less than the target values. 
 
Lead 
Lead was observed in one of the surface water samples at a concentration of 18.5 µg/L.  This 
concentration exceeds the risk-based screening concentration of 15 µg/L.  Because there is no approved 
methodology available to quantify the risks from incidental ingestion of and dermal contact with lead in 
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water, a quantitative evaluation of the risk from lead in the surface water is not possible.  From a 
qualitative evaluation, it appears that the lead in the surface water does not pose an unacceptable health 
risk.  The screening concentration of 15 µg/L is based on the use of the water as a potable water source.  
It is hypothesized that a potential receptor would take in the surface water through incidental ingestion 
and dermal contact while wading or performing maintenance work in the wetland.  Thus, even if a 
receptor were exposed to the maximum lead concentration observed at the site, the quantity of lead taken 
in would be substantially less than the intake on which the 15 µg/L screening concentration is based.  
Because the second surface water sample had a concentration of 7.3 µg/L, the average lead concentration 
in the surface water is 12.9 µg/L, which is below the screening concentration.  Based on the fact that the 
maximum concentration exceeds the screening concentration by only a small margin, approximately 20 
percent, and the substantially lower intake associated with the expected exposure pathways as compared 
to the screening-concentration exposure pathways, it is unlikely that the lead in the surface water would 
pose an unacceptable threat to human health. 
 
I.1.6.5.2  Sediment 
 
The RME exposure to sediment in the wetland under the current land use situation was evaluated for the 
adolescent trespasser/visitor, adult trespasser/visitor, and industrial worker.  The results are summarized 
in Tables I.1.8 and I.1.9, and RAGS Tables 7.10.RME through 7.12.RME for non-cancer hazards and 
RAGS Tables 8.8.RME, through 8.10.RME for carcinogenic risks (Appendix I.2). 
 
The future land use scenarios included exposure of adult and child residents, adolescent and adult 
trespasser/visitors, industrial workers and construction workers to the sediment in the wetland.  Because 
the current and future exposure point concentrations for the sediment COPCs are the same, the risk to the 
RME trespasser/visitor and industrial worker receptors for the future exposure pathway is the same as for 
the current exposure pathway.  The results for exposure of the RME adult resident, child resident and 
construction worker to sediment are summarized in Tables I.1.8 and I.1.9, and RAGS Tables 7.7.RME, 
7.8.RME and 7.9.RME for non-cancer hazards, and RAGS Tables 8.6.RME and 8.7.RME for 
carcinogenic risks (Appendix I.2). 
 
Adolescent Trespasser/Visitor 
The non-cancer hazard from sediment for the adolescent trespasser/visitor under current and future land 
use conditions is estimated to be 0.003.  This HI is more than two orders of magnitude below the target 
HI.  The ILCR for this receptor is 1.8 x 10-7.  This risk is below the target risk range. 
 
Adult Trespasser/Visitor 
Exposure of the current and future adult trespasser/visitor to the sediment is estimated to have a HI of 
0.0023, which is substantially lower than the target HI.  The ILCR is 3.6 x 10-7, which is below the target 
risk range. 
 
Resident 
The HI for the future adult resident is estimated to be 0.0061 and the HI for the future child resident is 
0.049.  Both of these HIs are less than the USEPA benchmark of 1.0. 
 
The ILCR for the future lifetime resident is 2.9 x 10-6, which is within the USEPA target risk range. 
 
Construction Worker 
The HI for the future construction worker is 0.017.  The ILCR for the future construction worker for 
exposure to the sediment is 1.1 x 10-7.  Both of these risks are less than the target values. 
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Industrial Worker 
The HI for the industrial worker under both current and future land use scenarios was 0.011, while the 
ILCR was 1.7 x 10-6.  The non-cancer hazard is less than the target value and the carcinogenic risk is 
within the target risk range. 
 
I.1.6.5.3  Summary of Total Risk Across All Media 
 
Table I.1.10 and RAGS Tables 9.1.RME through 9.7.RME (Appendix I.2) summarize the RME potential 
non-cancer hazards and carcinogenic risks to each receptor across all pathways at the wetland by which 
that receptor may be exposed to the COPCs. 
 
Adolescent Trespasser/Visitor 
The summing of the non-cancer hazards and cancer risks across all pathways to which a current and 
future adolescent trespasser/visitor may be exposed results in a HI of 0.0077 and a carcinogenic risk of 
4.5 x 10-7.  The COPCs at the wetland do not pose unacceptable health risks to an adolescent trespasser/ 
visitor under the current and future land use scenarios. 
 
Adult Trespasser/Visitor 
For the current and future adult trespasser/visitor, the COPCs at the wetland result in a HI of 0.0058 and 
an ILCR of 9 x 10-7.  The non-cancer hazards and carcinogenic risks for the current adult 
trespasser/visitor and future adult trespasser/visitor at the wetland are acceptable. 
 
Resident 
For the future adult resident, the HI of the combined exposure pathways at Site 45 is 0.012.  This non-
cancer hazard is acceptable.  For the future child resident, the sum of the HIs for all the exposure 
pathways is 0.16, which is also less than the target value of 1.0. 
 
The ILCR for the future age-adjusted resident exposed to the surface water and sediment at the wetland is 
7.2 x 10-6, which is within the target risk range. 
 
Construction Worker 
The HI for the future RME construction worker across all exposure pathways at the wetland is 0.026, 
which is less than the target HI of 1.0. 
 
The ILCR for the future RME construction worker at the wetland is 1.7 x 10-7, which is less than the 
USEPA target risk range. 
 
Industrial Worker 
Under the current and future land use scenarios, the combined HI for all pathways by which an industrial 
worker may be exposed to the wetland COPCs is 0.012.  The total ILCR is 2 x 10-6 for the current and 
future industrial worker.  These non-cancer hazards and carcinogenic risks are acceptable. 
 
Summary 
The chemicals present in the surface water and sediment in the wetland do not pose unacceptable threats 
to human health. 
 
I.1.6.6  Uncertainties Specific to the Wetland 
 
Uncertainty is inherent to any risk assessment.  A discussion of uncertainties that are common to HHRAs 
is presented in Section 4.4.1.6 of the RI Report for Sites 6, 39, and 45. 
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The limited number of samples collected for each environmental medium does create uncertainty in 
estimating the expected concentration of a given COPC at the site.  This uncertainty is mitigated by the 
fact that the samples are distributed across a small geographical area. 

 
I.1.7 Wetland Ecological Risk Assessment (Steps 1 – 3A) 
 
I.1.7.1  Screening Problem Formulation 
 
Problem formulation involves preparing descriptions of environmental setting, sources, fate and transport 
of site chemicals, chemical ecotoxicity, and potential receptors.  This information is used to build the 
conceptual model.  The conceptual model includes a discussion of exposure pathways, as well as 
assessment and measurement endpoints. 
 
Site History and Environmental Setting 
The wetland is located northeast of Building 674 between a paved road and the woods in which Site 45 is 
located (Figure I.1).  The terrain has a very slight slope to the southeast.  A drainage ditch exits the 
wetland and flows to the southeast.  Because of the very slight slope to the ground, it is unlikely that 
substantial migration of wetland contaminants occurs along this ditch.  Building 674 and the nearby 
structures are an active industrial facility. 
 
The wetland is an emergent one which is vegetated by reeds.  In the southwestern section of the wetland, 
there is a relatively small open water area (i.e., surrounded by emergent wetland plants).  The substrate at 
the bottom of the open water area consists of mud and decaying leaves.  The wetland is adjacent to a 
forested area.  This forested area likely supports many songbird species and various mammals, such as 
gray squirrel, red fox, and white-tailed deer.  The wetland area likely supports amphibians, reptiles, 
wetland-associated bird species, and semi-aquatic mammals, such as raccoons. 
 
Summary of Available Analytical Data 
Four sediment (IS45SD01 through IS45SD04) samples and two surface water samples (IS45SW01 and 
IS45SW02) were taken from the open water area within the emergent wetland (Figure I.1).  All samples 
were analyzed for TAL metals, TCL SVOCs, explosives, and TCL VOCs.  Sediment samples were 
analyzed for total organic carbon and pH.  Surface water samples were analyzed for hardness and pH. 
 
Ecotoxicity and Potential Receptors 
Because the source of contamination is unknown, the chemicals of primary ecological concern at the site 
are unknown. 
 
Preliminary Conceptual Model 
Information on the habitat features and the fate and transport of the chemicals detected at the site were 
used to build the preliminary conceptual model (Figure I.4).  The conceptual model addresses complete 
exposure pathways, receptors, and endpoints. 
 
Exposure Pathways.  Complete exposure pathways exist for ecological receptors via wetland surface 
water and sediments that may have been contaminated by discharges from the adjacent industrial facility, 
stormwater runoff, or eroded soil.  If chemicals are present in the wetland, direct contact and ingestion of 
surface water and sediment may be relevant exposure pathways.  In addition, organisms using the aquatic 
system such as birds, mammals, and amphibians may be exposed to chemicals through the ingestion of 
plant or animal tissues with chemical burdens. 
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Assessment and Measurement Endpoints.  The conclusion of problem formulation includes the 
selection of preliminary assessment and measurement endpoints.  Based on the habitat and types of 
contaminants potentially present, five assessment endpoints were chosen to evaluate the potential risk to 
ecological receptor populations from chemicals at the wetland.  Each assessment endpoint and 
corresponding representative species or community is described below. 
 
1.  Growth, survival, and reproduction of benthic invertebrate communities — Healthy, viable sediment 
invertebrate communities are necessary for a well-developed and balanced aquatic ecosystem.  Benthic 
invertebrates influence nutrient cycling and availability, and sediment condition.  By serving as prey 
species for many upper trophic predators (e.g., fish), they are critical to the sustenance of the communities 
of upper trophic level species.  The sediments at the site will support fewer fish and other upper trophic 
level species if chemical concentrations are limiting the growth, survival, and reproduction of benthic 
invertebrates. 
 
2.  Growth, survival, and reproduction of aquatic/wetland plant communities — Plants provide food, 
cover, and nesting material for many animals.  The sediments at the site will support fewer aquatic 
animals if chemical concentrations are limiting the growth, survival, and reproduction of aquatic plants. 
 
3.  Growth, survival, and reproduction of water column organisms — Water column organisms (e.g., 
phytoplankton) form the foundation of aquatic food chains.  These organisms are primary producers and 
consumers that are important in nutrient and energy recycling in aquatic ecosystems. By serving as the 
base of the food chain, they are critical to the sustenance of the communities of upper trophic level 
species. 
 
4.  Growth, survival, and reproduction of mammalian wetland omnivores – These receptors are third 
order consumers and are thus more susceptible to bioaccumulative chemicals, especially those that have 
the potential to biomagnify in food webs.  The raccoon (Procyon lotor) was chosen to represent this 
endpoint.  The raccoon is the most abundant and widespread medium-sized omnivore in North America 
(USEPA, 1993).  They are opportunistic feeders and eat fruits, nuts, insects, frogs, eggs, and virtually any 
other edible material that is available. 
 
5.  Growth, survival, and reproduction of avian wetland insectivores – These receptors are 2nd order 
consumers and are susceptible to exposure to bioaccumulative chemicals.  The marsh wren (Cistothorus 
palustris) was selected to represent this endpoint.  Marsh wrens inhabit emergent wetlands and consume 
insects. 
 
Although potentially complete exposure pathways exist for reptiles and amphibians, they were not 
specifically selected as receptors because information on the toxicological effects of chemicals on adult 
amphibians and reptiles via ingestion is limited.  The assessment indirectly evaluates these groups 
because there are receptors included in the assessment that have similar diets to reptiles and amphibians 
(such as the marsh wren).  In addition, comparison of surface water contaminant concentrations to surface 
water screening values provides information about the potential for site contaminants to impact 
amphibian larval stages. 
 
Preliminary measurement and assessment endpoints are presented in Table I.1.11. 
 
I.1.7.2  Analysis 
 
The selection of ecological effect levels and the calculation of exposures was conducted as described in 
Section 4.4.2.3 of the RI Report for Sites 6, 39, and 45.  Site-specific modifications are addressed below. 



APPENDIX I 

I-16  M:\CHM003\DO4 WP\Final RI Report\Appx_I.doc 

Site-Specific Ecological Effects Evaluation 
For direct exposure evaluations, the hardness-dependant surface water screening values for inorganics 
were adjusted to the site-specific mean hardness of 25 milligrams per liter (mg/L). 
 
The concentrations of dissolved metals in surface water were compared against screening values for 
dissolved metals. 
 
Site-Specific Ecological Exposure Estimation 
For food chain exposures, the exposure parameters (i.e., ingestion rates and dietary composition) for each 
receptor species are presented in Table I.1.12. 
 
I.1.7.3  Screening-Level Risk Calculations 
 
Maximum medium concentrations and doses were compared with medium-specific screening values.  For 
surface water, several inorganics were identified as COPCs.  These chemicals may pose potential risks to 
water column receptors (Table I.1.13). 
 
Inorganics, SVOCs and VOCs were identified as COPCs in sediments (Table I.1.14).  A majority of the 
organic chemicals identified as sediment COPCs were not detected but had maximum detection limits in 
excess of screening values. 
 
The results of food chain modeling showed that six inorganics at Site 45 may pose potential risks to the 
raccoon and the marsh wren (Table I.1.15).  While not detected, the hexachlorobenzene hazardous 
quotients (HQs) for avian aquatic/wetland insectivores also exceeded 1. 
 
Due to the identification of COPCs, the risk assessment process was continued to Step 3A. 
 
Refinement of Conservative Exposure Assumptions (Step 3A) 
 
In Step 3A, exposure assumptions are refined and risk estimates (i.e., HQs) are recalculated.  Risk is again 
characterized and uncertainties associated with the conclusions are described. 
 
Exposure Assumption Refinements 
The results of Steps 1 and 2 indicated that, based on a set of conservative assumptions, there are multiple 
chemicals that may pose a risk to several receptor communities/ species used in the screening assessment.  
The set of COPCs includes chemicals with HQs in excess of 1 (regardless of whether or not the chemical 
was detected) and detected chemicals for which assessment data were unavailable. 
 
Assumptions and methods that were modified for the calculation of medium-specific and food chain 
hazard quotients are listed below, along with justification for each modification. 
 
• Maximum chemical concentrations were replaced by average chemical concentrations.  For 

individual mammalian and avian receptors, average chemical concentrations provide a better 
estimate of the likely level of chemical exposure because each of the receptors would be expected 
to forage in several different areas of the site, and, in many cases, off-site.  With adequate spatial 
coverage, central tendency measures are also appropriate for evaluating impacts to populations of 
sediment invertebrates, as well as lower trophic level aquatic organisms.  While locations of 
maximum concentration may be important to individuals, the average value at the site can be 
more instructive with regard to the level of impact that might be expected at the population level. 
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• Central tendency estimates for body weight and ingestion rate were used to develop exposure 
estimates, rather than minimum body weights and maximum ingestion rates.  The use of central 
tendency parameters is more relevant because they represent the characteristics of a greater 
proportion of the individuals in the population. 

 
Refined exposure parameters are presented in Table I.1.16. 
 
Refined Risk Calculations 
Seven inorganics exceeded screening values in surface water (aluminum, chromium, copper, iron, lead, 
silver and zinc), with HQs ranging from 1.14 to 11.48 (Table I.1.17).  Eight SVOCs and one VOC were 
not detected, but exceeded screening values based on detection limits. 
 
In sediment, three inorganics (beryllium, selenium and thallium) were identified as potentially posing a 
risk (I.1.18).  Selenium exceeded sediment screening levels (HQ = 1.16).  Beryllium and thallium were 
detected but no sediment screening values were available.  Fifteen SVOCs, which were not detected, had 
detection limit-based average concentrations that were greater than screening values.  Three VOCs (1,1,2-
trichloro-1,2,2-trifluoroethane, acetone and methyl acetate) were detected in site sediments but had no 
screening values. 
 
Only one chemical, lead, resulted in a no observed adverse effect level (NOAEL)-based HQ greater than.  
The NOAEL-based HQ for the marsh wren (aquatic/wetland insectivore) exposed to lead was 1.63.  
There were no lowest observed adverse effect level (LOAEL)-based HQs in excess of 1 (Table I.1.19). 
 
Risk Characterization 
Inorganic Chain of Custody (COCs) 
Surface Water.  Chromium and iron are likely to pose minimal risk in the surface water of the wetland.  
The screening used for chromium was for the hexavalent form.  Hexavalent chromium is typically 
reduced to trivalent chromium by organic matter present in water (USEPA, 1984).  In this wetland, there 
is likely an abundance of organic matter present in surface water.  The Ambient Water Quality Criteria 
(AWQC) for trivalent chromium is 24 µg/L, adjusted for site-specific hardness.  This is approximately 
double the average chromium concentration in the wetland surface water. 
 
The mean level of iron in surface water was 647 µg/L (HQ = 2.02).  Iron has been shown to be toxic to 
some aquatic invertebrates (Warnick and Bell, 1969).  In addition to chemical effects, the smothering 
effects of settled iron precipitates can impact substrates and be detrimental to benthic organisms.  
However, the AWQC for iron is 1,000 µg/L (USEPA, 1999).  The Region III Biological Technical 
Assistance Group (BTAG) value (320 µg/L) (USEPA, 1995) that was used in the screening is based on 
laboratory experiments exposing mayflies, stoneflies, and caddisflies.  The emergent wetland is not the 
preferred habitat for these insects.  The AWQC, which is intended to be protective of the majority of 
freshwater organisms, is greater than the mean iron concentration in the surface water.  Therefore, iron is 
expected to pose only minimal risks to aquatic receptors at the site. 
 
Concentrations of dissolved copper, lead, zinc, aluminum, and silver exceeded chronic screening values, 
resulting in HQs of 5.2, 11.5, 1.7, 3.4 and 5.1, respectively.  All were retained as COCs. 
 
Sediment.  Of the three inorganic chemicals retained by the Step 2 analysis, a screening value was 
available for only selenium (1.0 mg/kg).  Selenium was detected in two of the four samples and the mean 
selenium level (1.16 mg/kg) was approximately equal to the screening value of 1.0 mg/kg (HQ = 1.16).  
However, this screening value may not be appropriate for the emergent wetland.  It has been suggested 
that risks from selenium in the aquatic environment are primarily for higher trophic level receptors (fish 
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and wildlife), following dietary intake of sediment-associated biota (Van Derveer et al, 1997).  Van 
Derveer et al (1997) proposed selenium sediment concentrations of 2.5 mg/kg and 4.0 mg/kg as no-affect 
and lowest-effect levels, respectively, for fish and wildlife.  Selenium concentrations in the sediments 
were one half the proposed no-effect level. 
 
Beryllium (mean of 0.54 mg/kg) was detected in all four sediment samples.  There are no Region III 
BTAG sediment screening values for beryllium.  The average beryllium concentration in the wetland 
sediment was consistent with the average beryllium concentration (0.52 mg/kg) detected in the facility-
wide background study for sediment.  Therefore potential ecological risks posed by the beryllium 
detected in the sediment samples would be consistent with background conditions. 
 
The one detection of thallium at 1 mg/kg is expected to be indicative of minimal risks to ecological 
receptors.  Although the four sediment samples were collected within a small area, only one of the 
samples was detect for thallium.  Based on these results, the thallium is confined to a limited portion of 
the wetland.  Ecological receptors would have limited exposure to this metal.  Because of the low 
concentration and limited distribution, thallium is expected to pose minimal risks to ecological receptors. 
 
Food Chain.  No inorganic COCs were identified for upper trophic level receptors.  Lead was the only 
analyte with a NOAEL-based HQ greater than 1 (Table I.1.19).  This HQ, for the marsh wren, was 1.63.  
This NOAEL-bases exceedance was close to 1.  In addition, no LOAEL-based HQs exceeded 1 (Table 
I.1.19).  Overall, inorganics at the site pose minimal direct risk to upper trophic level receptors. 
 
Organic COCs 
Sediments.  Methyl acetate and 1,1,2-trichloro-1,2,2-trifluoroethane (mean concentration of 6.65 µg/kg 
for each) were detected in < 50% of the sediment samples.  There is no Region III BTAG value for either 
chemical.  Freshwater toxicity data for fat head minnow (Pimephales promelas) indicate that much higher 
levels of methyl acetate are needed to induce effects.  The reported 2-day (Call et al., 1981) and 4-day 
(Brooke et al., 1984) LC50 values for fat head minnow were 400,000 and 320,000 µg/L, respectively.  No 
toxicity data were available for 1,1,2-trichloro-1,2,2-trifluoroethane.  However, a review of the available 
screening values used for other VOCs indicates that all except one are greater than the concentration of 
1,1,2-trichloro-1,2,2-trifluoroethane.  Because both methyl acetate and 1,1,2-trichloro-1,2,2-
trifluoroethane were measured at very low levels (i.e., lower than other VOC screening values) and are 
expected to readily volatilize, these two VOCs likely pose minimal risk to sediment-associated biota. 
 
Even though acetone was detected in all four sediment samples (mean = 45.3 µg/kg), its presence is likely 
a laboratory artifact.  It likely poses minimal risk to sediment-associated biota. 
 
There were more than a dozen SVOCs in sediment that were not detected, but had detection limits in 
excess of screening values.  In general, SVOCs were detected infrequently and the average concentrations 
of all detected SVOCs were lower than available screening values for similar compounds.  As such, the 
undetected SVOCs, if present, are likely to pose minimal risks to invertebrates and plants. 
 
Uncertainty 
There is uncertainty associated with the fact that there were several organic chemicals in surface water 
and sediment that were not detected, but had detection limit based mean concentrations exceeding direct 
contact screening values.  In addition, there is some uncertainty associated with the lack of screening 
values for some undetected organic compounds. 
 
The detection limits for organics without screening values were generally consistent with the detection 
limits for organics with screening values.  Therefore, because the undetected organics with screening 
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values were determined to pose minimal risks, the undetected organics without screening values are also 
expected to pose minimal risks, if present at the site. 
 
I.1.8 Summary, Conclusions and Recommendations 
 
I.1.8.1  Summary and Conclusions 
 
I.1.8.1.1  Nature and Extent of Contamination 
 
This appendix describes the work performed for and the results of the RI conducted at the wetland 
adjacent to Site 45 (Abandoned Drums) at the NDW, Indian Head. The RI was performed for the Atlantic 
Division of the Naval Facilities Engineering Command, Department of the Navy as CTO 0066 under U.S. 
Navy Contract N62470-95-D-6007. 
The objectives of the RI were to: 
 
• Characterize the nature, extent, and concentrations of the contaminants present in the surface 

water and sediment. 
 

• Identify actual or potential human or environmental receptors and potential contaminant 
migration pathways, and determine human health and ecological risks. 

 
• Determine whether additional investigation and characterization is needed and whether further 

action is required. 
 
In order to accomplish these objectives, samples of surface water and sediment were collected and 
analyzed.  All data were validated and used in human health and ecological risk assessments. 
 
The sediment and surface water data indicate that the contaminants from Site 45 have not substantially 
migrated downslope to the wetland.  The data suggest that the wetland is receiving chemicals in runoff 
and erosion from locations other than the former drum abandonment area, or in direct discharges to the 
wetland. 
 
I.1.8.1.2  Human Health Risk Assessment 
 
The potential human health risks associated with the chemicals present at the site were quantitatively 
evaluated.  Potential risks were estimated for a current/future industrial worker, current/ future adult 
trespasser/ visitor, current/ future adolescent trespasser/ visitor, future on-site adult resident, future on-site 
child resident, and future construction worker.  This baseline HHRA was conducted to characterize the 
potential future human health risks at the wetland under the assumption that no additional remediation is 
implemented. 
 
For each of the receptors, the RME non-cancer hazard and carcinogenic risk were calculated.  The ILCR 
for all RME scenarios was either within or less than the USEPA target risk range of 10-6 to 10-4.  For all 
receptors, the RME scenario resulted in an acceptable non-cancer hazard. 
 
I.1.8.1.3  Ecological Risk Assessment 
 
A screening level ERA was performed to assess the potential threat to ecological receptors posed by the 
sediment and surface water in the wetland.  The results of the screening level ERA indicate that chemicals 



APPENDIX I 

I-20  M:\CHM003\DO4 WP\Final RI Report\Appx_I.doc 

in the sediment pose only minimal risk to ecological receptors, but that copper, lead, zinc, aluminum, and 
silver in the surface water may pose a risk to aquatic receptors.  These inorganics were selected as COPCs 
in surface water. 
 
I.1.8.2  Recommendations 
 
From a human health perspective, no further action is recommended.  From an ecological perspective, it 
is recommended that the ERA proceed to Step 3B for the surface water.  Field investigation activities 
should be performed to identify the source of contamination in the wetland. 
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Tables 



Sample ID Frequency
Sample Date of Detection
Chemical Name

VOCs (µg/kg)
1,1,2-Trichlorotrifluoroethane 2/4 5.8 J 8.3 J 13 U 12 U
Acetone 4/4 69 81 18 13
Methyl Acetate 1/4 6.6 J 15 U 13 U 12 U

SVOCs (µg/kg)
Anthracene 1/4 710 U 480 U 440 U 50 J
Benzo(a)anthracene 1/4 710 U 480 U 440 U 190 J
Benzo(a)pyrene 1/4 710 U 480 U 440 U 190 J
Benzo(b)fluoranthene 1/4 710 U 480 U 440 U 170 J
Benzo(g,h,i)perylene 1/4 710 U 480 U 440 U 96 J
Benzo(k)fluoranthene 1/4 710 U 480 U 440 U 200 J
bis(2-Ethylhexyl)phthalate 2/4 710 U 480 U 50 J 46 J
Chrysene 1/4 710 U 480 U 440 U 190 J
Di-n-butylphthalate 3/4 710 U 300 J 180 J 170 J
Fluoranthene 1/4 710 U 480 U 440 U 380 J
Indeno(1,2,3-cd)pyrene 1/4 710 U 480 U 440 U 91 J
Phenanthrene 1/4 710 U 480 U 440 U 160 J
Pyrene 1/4 710 U 480 U 440 U 300 J

Explosives (µg/kg)
No Detections

Metals (mg/kg)
Aluminum 4/4 11,600 12,000 5,310 5,170
Antimony 1/4 3.8 J 2.1 U 2 U 1.8 U
Arsenic 4/4 6.1 5 3.9 4.1
Barium 4/4 58.8 J 56.4 J 35.4 J 36.1 J
Beryllium 4/4 0.71 J 0.57 J 0.45 J 0.44 J
Cadmium 1/4 0.21 U 0.18 J 0.13 U 0.12 U
Calcium 4/4 1,130 J 845 J 704 J 550 J
Chromium 4/4 19.9 19.4 10.5 9.7
Cobalt 4/4 7.3 J 6.9 J 5.2 J 4 J
Copper 4/4 19.8 13.6 8.7 6.8
Iron 4/4 24,100 16,200 13,300 12,700
Lead 4/4 33.2 26.3 17.5 12.8
Magnesium 4/4 1,120 J 1,090 J 626 J 498 J
Manganese 4/4 172 153 115 106
Mercury 1/4 0.21 0.15 U 0.13 U 0.12 U
Nickel 4/4 16.2 J 9.3 J 7 J 13.3
Potassium 4/4 897 J 1,020 J 449 J 388 J
Selenium 2/4 2.1 U 1.4 1.6 1.2 U
Sodium 4/4 901 J 776 J 577 J 397 J
Thallium 1/4 1.9 J 1.5 U 1.4 U 1.3 U
Vanadium 4/4 35.7 30.7 21.6 19.3
Zinc 4/4 62.2 J 56 J 23.8 J 27.5 J

Metals concentrations reported in milligrams per kilogram.
VOCs, SVOCs, and explosives concentrations reported in micrograms per kilogram.
Gray fill indicates analyte was detected
J = Reported value is estimated
U = Not detected, associated value is the quantitation limit

IS45SD040001
4/3/2001 4/3/2001 4/3/2001 4/3/2001

IS45SD010001 IS45SD020001 IS45SD030001

Table I.1.1
Analytes Detected in Sediment Samples, Wetland Adjacent to Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland



Analyte

Frequency
of

Detection

Maximum 
Concentration 

(mg/kg)

Site-Specific 
Background 

Concentration 
(mg/kg)

Facility-Wide 
Background 

95% UCL 
(mg/kg)

Number 
that

Exceed 
95% 
UCL

Ratio of 
Maximum

Concentration/
95% UCL

Site-Specific
Background

Exceed
95% UCL?

Aluminum 4/4 12,000 NA 13,234 0 0.91 NA
Antimony 1/4 3.8 NA ND 1 NA NA
Arsenic 4/4 6.1 NA 10.6 0 0.58 NA
Barium 4/4 58.8 NA 145 0 0.41 NA
Beryllium 4/4 0.71 NA 1 0 0.71 NA
Cadmium 1/4 0.18 NA 0.57 0 0.32 NA
Calcium 4/4 1,130 NA 10,100 0 0.11 NA
Chromium 4/4 19.9 NA 22.9 0 0.87 NA
Cobalt 4/4 7.3 NA 17.6 0 0.41 NA
Copper 4/4 19.8 NA 28.3 0 0.7 NA
Iron 4/4 24,100 NA 42,900 0 0.56 NA
Lead 4/4 33.2 NA 79.3 0 0.42 NA
Magnesium 4/4 1,120 NA 3,030 0 0.37 NA
Manganese 4/4 172 NA 444 0 0.39 NA
Mercury 1/4 0.21 NA 0.196 1 1.07 NA
Nickel 4/4 16.2 NA 25.2 0 0.64 NA
Potassium 4/4 1,020 NA 1,328 0 0.77 NA
Selenium 2/4 1.6 NA 1.73 0 0.92 NA
Sodium 4/4 901 NA 144 4 6.26 NA
Thallium 1/4 1.9 NA ND 1 NA NA
Vanadium 4/4 35.7 NA 46.3 0 0.77 NA
Zinc 4/4 62.2 NA 158 0 0.39 NA

ND = Not Detected
NA = Not Available or Not Applicable

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

Inorganic Statistics, Sediment, Wetland Adjacent to Site 45
Table I.1.2



Sample ID Frequency
Sample Date of Detection
Analyte Name

VOCs (µg/L)
No Detections

SVOCs (µg/L)
No Detections

Explosives (µg/L)
No Detections

Total Metals (µg/L)
Aluminum 2/2 571 475
Arsenic 2/2 37.5 17.7
Barium 2/2 5.7 L 7.5 L
Calcium 2/2 4,840 J 5,960
Chromium 2/2 18.3 4.9 J
Copper 2/2 12.3 J 13.9 J
Iron 2/2 1,300 J 722 J
Lead 2/2 7.3 18.5
Magnesium 2/2 2,100 J 2,060 J
Manganese 2/2 39.3 60.1
Nickel 1/2 1.6 U 1.7 J
Potassium 2/2 1,030 J 1,900 J
Sodium 2/2 60,000 J 79,300 J
Zinc 2/2 49.1 97.2

Dissolved Metals (µg/L)
Aluminum 2/2 257 339
Antimony 2/2 8.6 J 6 J
Arsenic 2/2 34.8 14
Barium 2/2 5 L 6.8 L
Cadmium 2/2 0.68 J 0.86 J
Calcium 2/2 4,680 J 5,720
Chromium 2/2 19.7 5.3 J
Cobalt 2/2 1.5 J 1.4 J
Copper 2/2 12.8 J 15.7 J
Iron 2/2 675 J 618 J
Lead 2/2 2.6 J 9.8
Magnesium 2/2 2,080 J 2,130 J
Manganese 2/2 29.1 46
Nickel 2/2 2.1 J 1.9 J
Potassium 2/2 994 J 1,820 J
Selenium 1/2 3.2 U 4.7 J
Silver 2/2 2.3 J 1.4 J
Sodium 2/2 51,500 J 81,100 J
Zinc 2/2 57.9 66.3

All concentrations reported in micrograms per liter.
Gray fill indicates analyte was detected
J = Reported value is estimated
U = Not detected, associated value is the quantitation limit

3/31/2001 3/31/2001
IS45SW010330 IS45SW020330

Table I.1.3
Analytes Detected in Surface Water Samples, Wetland Adjacent to Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland



Table I.1.4 
Conceptual Site Model, Wetland Adjacent to Site 45 

RI Report for Sites 6, 39 and 45 
NDW, Indian Head, Maryland 

 
 

Medium Process 

Sediment • Limited dissolution of inorganics into surface water 

• Bioaccumulation in aquatic ecological receptors 

• Receipt of chemicals from areas other than the former drum 
abandonment area 

Surface water • Bioaccumulation in aquatic ecological receptors 

• Association of inorganics with sediment 

 
 



Table I.1.5
Summary of Data Quantitatively Used in HHRA, Wetland Adjacent to Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Date of
Medium Sampling Sample Parameters

Surface Water
03/30/01 IS45SW010330 VOC, SVOC, EXPLOSIVES, METALS
03/30/03 IS45SW010330P VOC, SVOC, EXPLOSIVES, METALS
03/30/01 IS45SW020330 VOC, SVOC, EXPLOSIVES, METALS

Sediment
04/03/01 IS45SD010001 VOC, SVOC, EXPLOSIVES, METALS
04/03/01 IS45SD010001P VOC, SVOC, EXPLOSIVES, METALS
04/03/01 IS45SD020001 VOC, SVOC, EXPLOSIVES, METALS
04/03/01 IS45SD030001 VOC, SVOC, EXPLOSIVES, METALS
04/03/01 IS45SD040001 VOC, SVOC, EXPLOSIVES, METALS



Table I.1.6
Exposure Pathways, Wetland Adjacent to Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Media Exposure Current Future
Route Industrial Construction Industrial Resident

Worker Adult Adolescents Worker Worker Adult Adolescents Adult Child
Surface Water

Ingestion X X X X X X
Dermal X X X X X X X X X
Inhalation

Sediment
Ingestion X X X X X X X X X
Dermal X X X X X X X X X
Inhalation

X  Quantitative evaluation (if COPCs selected for pathway).

Trespasser/ Visitor Trespasser/ Visitor



Table I.1.7
Summary of Chemicals of Potential Concern

Wetland Adjacent to Site 45
RI Report for Sites 6, 39, and 45

NDW, Indian Head, Maryland

Surface Water Sediment

Arsenic Arsenic
Lead



Table I.1.8
Summary of Media-Specific Risks and Hazards For RME Scenarios, Wetland Adjacent to Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Medium: Surface Water
Current/Future Adolescent Trespasser/Visitor Current/Future Adult Trespasser/Visitor

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Arsenic -- 3.9E-03 7.5E-04 4.7E-03 -- 2.3E-07 4.5E-08 2.7E-07 -- 2.9E-03 6.1E-04 3.5E-03 -- 4.4E-07 9.7E-08 5.4E-07
Lead -- N/A N/A 0.0E+00 -- N/A N/A 0.0E+00 -- N/A N/A 0.0E+00 -- N/A N/A 0.0E+00
Totals 0.0E+00 3.9E-03 7.5E-04 4.7E-03 0.0E+00 2.3E-07 4.5E-08 2.7E-07 0.0E+00 2.9E-03 6.1E-04 3.5E-03 0.0E+00 4.4E-07 9.7E-08 5.4E-07

Medium: Surface Water
Current/Future Industrial Worker Future Construction Worker

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Arsenic -- -- 1.7E-03 1.7E-03 -- -- 2.8E-07 2.8E-07 -- -- 9.0E-03 9.0E-03 -- -- 6.0E-08 6.0E-08
Lead -- -- N/A 0.0E+00 -- -- N/A -- -- -- N/A 0.0E+00 -- -- N/A --
Totals 0.0E+00 0.0E+00 1.7E-03 1.7E-03 0.0E+00 0.0E+00 2.8E-07 2.8E-07 0.0E+00 0.0E+00 9.0E-03 9.0E-03 0.0E+00 0.0E+00 6.0E-08 6.0E-08

Medium: Surface Water
Future Adult Resident Future Child Resident

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Arsenic -- 4.8E-03 1.2E-03 6.0E-03 -- -- -- -- -- 8.9E-02 2.1E-02 1.1E-01 -- -- -- --
Lead -- N/A N/A 0.0E+00 -- -- -- -- -- N/A N/A 0.0E+00 -- -- -- --
Totals 0.0E+00 4.8E-03 1.2E-03 6.0E-03 -- -- -- -- 0.0E+00 8.9E-02 2.1E-02 1.1E-01 -- -- -- --

Medium: Surface Water
Future Lifetime Resident

HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total
Arsenic -- -- -- -- -- 3.3E-06 1.0E-06 4.3E-06
Lead -- -- -- -- -- N/A N/A 0.0E+00
Totals -- -- -- -- 0.0E+00 3.3E-06 1.0E-06 4.3E-06

Page 1 of 2



Table I.1.8
Summary of Media-Specific Risks and Hazards For RME Scenarios, Wetland Adjacent to Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Medium: Sediment
Current/Future Adolescent Trespasser/Visitor Current/Future Adult Trespasser/Visitor

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Arsenic -- 1.4E-03 1.6E-03 3.0E-03 -- 8.2E-08 9.3E-08 1.8E-07 -- 1.0E-03 1.3E-03 2.3E-03 -- 1.6E-07 2.0E-07 3.6E-07
Totals 0.0E+00 1.4E-03 1.6E-03 3.0E-03 0.0E+00 8.2E-08 9.3E-08 1.8E-07 0.0E+00 1.0E-03 1.3E-03 2.3E-03 0.0E+00 1.6E-07 2.0E-07 3.6E-07

Medium: Sediment
Current/Future Industrial Worker Future Construction Worker

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Arsenic -- 5.0E-03 5.6E-03 1.1E-02 -- 8.0E-07 9.3E-07 1.7E-06 -- 1.6E-02 1.4E-03 1.7E-02 -- 1.0E-07 9.3E-09 1.1E-07
Totals 0.0E+00 5.0E-03 5.6E-03 1.1E-02 0.0E+00 8.0E-07 9.3E-07 1.7E-06 0.0E+00 1.6E-02 1.4E-03 1.7E-02 0.0E+00 1.0E-07 9.3E-09 1.1E-07

Medium: Sediment
Future Adult Resident Future Child Resident

HQ CR HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total Inh Ing Der Total
Arsenic -- 1.6E-03 4.6E-03 6.1E-03 -- -- -- -- -- 2.9E-02 2.0E-02 4.9E-02 -- -- -- --
Totals 0.0E+00 1.6E-03 4.6E-03 6.1E-03 -- -- -- -- 0.0E+00 2.9E-02 2.0E-02 4.9E-02 -- -- -- --

Medium: Sediment
Future Lifetime Resident

HQ CR
Chemical Inh Ing Der Total Inh Ing Der Total
Arsenic -- -- -- -- -- 1.4E-06 1.5E-06 2.9E-06
Totals -- -- -- -- 0.0E+00 1.4E-06 1.5E-06 2.9E-06

Page 2 of 2



Table I.1.9
Summary Table for all Pathways for all RME Scenarios, Wetland Adjacent to Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Exposure Pathways Percent Contribution by Pathway

Inhalation Ingestion Dermal

Total Risk 
for 

Pathways
Total HI for 
Pathways Inhalation Ingestion Dermal

Risk HI Risk HI Risk HI Risk HI % Risk % HI % Risk % HI % Risk % HI
Surface Water

Current/Future Adolescent Trespasser/Visitor -- -- 2.3E-07 3.9E-03 4.5E-08 7.5E-04 2.7E-07 4.7E-03 -- -- 84% 84% 16% 16%
Current/Future Adult Trespasser/Visitor -- -- 4.4E-07 2.9E-03 9.7E-08 6.1E-04 5.4E-07 3.5E-03 -- -- 82% 82% 18% 18%
Current/Future Industrial Worker -- -- -- -- 2.8E-07 1.7E-03 2.8E-07 1.7E-03 -- -- -- -- 100% 100%
Future Construction Worker -- -- -- -- 6.0E-08 9.0E-03 6.0E-08 9.0E-03 -- -- -- -- 100% 100%
Future Adult Resident -- -- -- 4.8E-03 -- 1.2E-03 -- 6.0E-03 -- -- -- 80% -- 20%
Future Child Resident -- -- -- 8.9E-02 -- 2.1E-02 -- 1.1E-01 -- -- -- 81% -- 19%
Future Lifetime Resident -- -- 3.3E-06 -- 1.0E-06 -- 4.3E-06 -- -- -- 76% -- 24% --
Sediment
Current/Future Adolescent Trespasser/Visitor -- -- 8.2E-08 1.4E-03 9.3E-08 1.6E-03 1.8E-07 3.0E-03 -- -- 47% 47% 53% 53%
Current/Future Adult Trespasser/Visitor -- -- 1.6E-07 1.0E-03 2.0E-07 1.3E-03 3.6E-07 2.3E-03 -- -- 44% 43% 56% 57%
Current/Future Industrial Worker -- -- 8.0E-07 5.0E-03 9.3E-07 5.6E-03 1.7E-06 1.1E-02 -- -- 46% 47% 54% 53%
Future Construction Worker -- -- 1.0E-07 1.6E-02 9.3E-09 1.4E-03 1.1E-07 1.7E-02 -- -- 92% 92% 8% 8%
Future Adult Resident -- -- -- 1.6E-03 -- 4.6E-03 -- 6.1E-03 -- -- -- 25% -- 75%
Future Child Resident -- -- -- 2.9E-02 -- 2.0E-02 -- 4.9E-02 -- -- -- 59% -- 41%
Future Lifetime Resident -- -- 1.4E-06 -- 1.5E-06 -- 2.9E-06 -- -- -- 47% -- 53% --



Table I.1.10
Summary Table for Risks and Hazards Across all Media for RME Receptors, Wetland Adjacent to Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Total Risk for 
Pathways

Total HI for 
Pathways

Risk HI Risk HI % Risk % HI % Risk % HI
Current/Future Adolescent Trespasser/Visitor 2.7E-07 4.7E-03 1.8E-07 3.0E-03 4.5E-07 7.7E-03 61% 61% 39% 39%
Current/Future Adult Trespasser/Visitor 5.4E-07 3.5E-03 3.6E-07 2.3E-03 9.0E-07 5.8E-03 60% 60% 40% 40%
Current/Future Industrial Worker 2.8E-07 1.7E-03 1.7E-06 1.1E-02 2.0E-06 1.2E-02 14% 14% 86% 92%
Future Adult Resident -- 6.0E-03 -- 6.1E-03 -- 1.2E-02 -- 50% -- 50%
Future Child Resident -- 1.1E-01 -- 4.9E-02 -- 1.6E-01 -- 69% -- 31%
Future Lifetime Resident 4.3E-06 -- 2.9E-06 -- 7.2E-06 -- 60% -- 40% --
Future Construction Worker 6.0E-08 9.0E-03 1.1E-07 1.7E-02 1.7E-07 2.6E-02 35% 35% 65% 65%

Exposure Media Exposure Media

SedimentSurface Water SedimentSurface Water



 
 

 
 

Table I.1.11 
Preliminary Assessment Endpoints, Risk Hypotheses, and Measurement Endpoints, Wetland Adjacent to Site 45 

RI Report for Sites 6, 39 and 45 
NDW, Indian Head, Maryland 
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Assessment Endpoint Basis For Assessment Endpoint Measurement Endpoint Receptor 
Wetland and Aquatic Habitats 
Growth, survival, and reproduction of 
benthic invertebrate communities. 

Healthy, viable sediment invertebrate communities are 
necessary for a well developed, balanced aquatic ecosystem. 
The invertebrates provide important functions in nutrient 
recycling and availability and sediment conditioning. By serving 
as prey species for many upper trophic predators, they are 
critical to the sustenance of the communities of upper trophic 
level species.  

Comparison of the ratio of literature-derived chronic 
No Observed Adverse Effect Level (NOAEL) values 
for survival, growth, and/or reproductive effects and 
modeled dietary exposure doses based on maximum 
concentrations in surface water and/or sediment  
concentrations, to a reference HQ of 1.  

Benthic invertebrates 

Growth, survival, and reproduction of 
aquatic and wetland plant 
communities. 

Plants are critical to the ecosystem in their role as primary 
producers. Plants take abiotic elements and energy and convert 
them into available organic compounds. They are part of the 
foundation of aquatic ecosystems.  In addition to forage for 
herbivores, plants also often provide the physical structure in 
habitat necessary for aquatic animals. 

Comparison of the ratio of literature-derived chronic 
No Observed Adverse Effect Level (NOAEL) values 
for survival, growth, and/or reproductive effects and 
modeled dietary exposure doses based on maximum 
concentrations in surface water and/or sediment  
concentrations, to a reference HQ of 1. 

Aquatic/wetland plants 

Growth, survival, and reproduction of 
water column organisms. 

Water column organisms (e.g., phytoplankton) form the 
foundation of aquatic food chains.  These organisms are primary 
producers and consumers that are important in nutrient and 
energy recycling in aquatic ecosystems. By serving as the base 
of the food chain, they are critical to the sustenance of the 
communities of upper trophic level species, such as fish. 

Comparison of the ratio of literature-derived chronic 
No Observed Adverse Effect Level (NOAEL) values 
for survival, growth, and/or reproductive effects and 
modeled dietary exposure doses based on maximum 
concentrations in surface water and/or sediment  
concentrations, to a reference HQ of 1. 

Water column 
organisms 

Growth, survival, and reproduction of 
mammalian aquatic/wetland 
omnivores. 

Mammalian aquatic/wetland omnivores are consumers of 
vegetation and invertebrates. As such, they provide a critical 
second link in the transfer of energy and nutrients in an 
ecosystem, changing plant compounds and invertebrate biomass 
into more biologically available compounds for other animals. 
They often play an important role in the colonization of areas by 
plants through spreading seed in their feces. Such mammals are 
prey for many species of predatory mammals and raptors. 

Comparison of the ratio of literature-derived chronic 
No Observed Adverse Effect Level (NOAEL) values 
for survival, growth, and/or reproductive effects and 
modeled dietary exposure doses based on maximum 
concentrations in surface water and/or sediment  
concentrations, to a reference HQ of 1. 

Raccoon 

Growth, survival, and reproduction of 
avian aquatic/wetland insectivores. 

 Avian aquatic/wetland insectivores are important consumers of 
invertebrates, and are a critical link in the transfer of energy and 
nutrients in an ecosystem. They may receive significant 
exposure to contaminants in soil/sediment, and serve as prey for 
upper trophic level receptors. Many such birds are also valued 
by society for their visual and vocal traits. 

Comparison of the ratio of literature-derived chronic 
No Observed Adverse Effect Level (NOAEL) values 
for survival, growth, and/or reproductive effects and 
modeled dietary exposure doses based on maximum 
concentrations in surface water and/or sediment  
concentrations, to a reference HQ of 1. 

Marsh wren 

 
 



Value Reference Value Reference Value Reference

Birds
Marsh wren 0.00975 Dunning 1993 0.00330 allometric equation 0.00298 USEPA 1993
Mammals
Raccoon 4.23 Silva and Downing 1995 0.60919 allometric equation 0.12681 Conover 1989

Food Ingestion Rate (kg/day - dry)

NDW, Indian Head, Maryland

Receptor

Body Weight (kg) Water Ingestion Rate (L/day)

Table I.1.12

RI Report for Sites 6, 39 and 45

Exposure Parameters for Upper Trophic Level Ecological Receptors - Maximum Exposure Case
Wetland Adjacent to Site 45

Page 1 of 2



Terr. 
Plants Soil Invert.

Small 
Mammals Fish/ Frogs

Aquatic 
Plants

Aquatic 
Invert. Reference Value Reference

Birds
Marsh wren 0 0 0 0 0 95 USEPA 1993 5 Assumed based on diet
Mammals
Raccoon 0 0 0 7 40 43.6 USEPA 1993 9.4 Beyer et al. 1994

Wetland Adjacent to Site 45

Table I.1.12

Dietary Composition (percent) Soil/ Sediment Ingestion (percent)

Exposure Parameters for Upper Trophic Level Ecological Receptors - Maximum Exposure Case

RI Report for Sites 6, 39 and 45

Receptor

NDW, Indian Head, Maryland
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Chemical

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 

Concentration
Screening 

Value

Maximum 
Hazard 

Quotient1 COPC?

Inorganics (UG/L)
Aluminum 8.20 - 8.20 2 / 2 339 IS45SW010330 87.0 3.90 YES
Antimony 7.50 - 7.50 0 / 2 8.6 IS45SW010330 30.0 0.29 NO
Arsenic 4.50 - 4.50 2 / 2 34.8 IS45SW010330 150 0.23 NO
Barium 0.30 - 0.30 2 / 2 6.80 IS45SW020330 1,000 0.0068 NO
Beryllium 0.10 - 0.10 0 / 2 0.35 IS45SW010330 5.30 0.0660 NO
Cadmium 0.50 - 0.50 0 / 2 0.86 IS45SW020330 0.80 1.08 YES
Calcium 2 3.10 - 3.10 2 / 2 5,720 IS45SW020330 NSV NSV NO
Chromium 0.50 - 0.50 2 / 2 19.7 IS45SW010330 11.0 1.79 YES
Cobalt 1.10 - 1.10 0 / 2 1.5 IS45SW010330 23.0 0.07 NO
Copper 1.20 - 1.20 2 / 2 15.7 IS45SW020330 2.74 5.73 YES
Iron 20.6 - 20.6 2 / 2 675 IS45SW010330 320 2.11 YES
Lead 1.50 - 1.50 2 / 2 9.8 IS45SW020330 0.54 18.1 YES
Magnesium 2 5.50 - 5.50 2 / 2 2,130 IS45SW010330 NSV NSV NO
Manganese 0.30 - 0.30 2 / 2 46.0 IS45SW020330 120 0.38 NO
Mercury 0.20 - 0.20 0 / 2 -- -- 0.77 0.26 NO
Nickel 1.60 - 1.60 1 / 2 2.10 IS45SW020330 16.1 0.13 NO
Potassium 2 22.3 - 22.3 2 / 2 1,820 IS45SW020330 NSV NSV NO
Selenium 4.80 - 4.80 0 / 2 4.7 IS45SW020330 4.60 1.02 YES
Silver 1.60 - 1.60 0 / 2 2.3 IS45SW010330 0.36 6.39 YES
Sodium 2 289 - 289 2 / 2 81,100 IS45SW020330 NSV NSV NO
Thallium 5.20 - 5.20 0 / 2 -- -- 40.0 0.13 NO
Vanadium 0.80 - 0.80 2 / 2 -- -- 10,000 NSV NO
Zinc 1.20 - 1.20 2 / 2 66.3 IS45SW020330 36.5 1.82 YES
Semivolatile Organic Compounds (UG/L)
1,1-Biphenyl 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
2,2'-Oxybis(1-chloropropane) 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
2,4,5-Trichlorophenol 25.0 - 25.0 0 / 2 -- -- 63.0 0.40 NO

Reporting 
Limit Range

Frequency 
of Detection

Table I.1.13
Step 2 Screening - Surface Water, Wetland Adjacent to Site 45

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected - hazard quotient based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 1 of 6
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Table I.1.13
Step 2 Screening - Surface Water, Wetland Adjacent to Site 45

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

2,4,6-Trichlorophenol 10.0 - 10.0 0 / 2 -- -- 970 0.010 NO
2,4-Dichlorophenol 10.0 - 10.0 0 / 2 -- -- 365 0.027 NO
2,4-Dimethylphenol 10.0 - 10.0 0 / 2 -- -- 530 0.019 NO
2,4-Dinitrophenol 25.0 - 25.0 0 / 2 -- -- 150 0.17 NO
2-Chloronaphthalene 10.0 - 10.0 0 / 2 -- -- 620 0.016 NO
2-Chlorophenol 10.0 - 10.0 0 / 2 -- -- 97.0 0.10 NO
2-Methylnaphthalene 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
2-Methylphenol 10.0 - 10.0 0 / 2 -- -- 13.0 0.77 NO
2-Nitroaniline 25.0 - 25.0 0 / 2 -- -- NSV NSV NO
2-Nitrophenol 10.0 - 10.0 0 / 2 -- -- 150 0.067 NO
3,3'-Dichlorobenzidine 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
3- and 4-Methylphenol 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
3-Nitroaniline 25.0 - 25.0 0 / 2 -- -- NSV NSV NO
4,6-Dinitro-2-methylphenol 25.0 - 25.0 0 / 2 -- -- 2.30 10.9 YES
4-Bromophenyl-phenylether 10.0 - 10.0 0 / 2 -- -- 1.50 6.67 YES
4-Chloro-3-methylphenol 10.0 - 10.0 0 / 2 -- -- 0.30 33.3 YES
4-Chloroaniline 10.0 - 10.0 0 / 2 -- -- 50.0 0.20 NO
4-Chlorophenyl-phenylether 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
4-Nitroaniline 25.0 - 25.0 0 / 2 -- -- NSV NSV NO
4-Nitrophenol 25.0 - 25.0 0 / 2 -- -- 150 0.17 NO
Acenaphthene 10.0 - 10.0 0 / 2 -- -- 520 0.019 NO
Acenaphthylene 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
Acetophenone 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
Anthracene 10.0 - 10.0 0 / 2 -- -- 0.73 13.7 YES
Atrazine 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
Benzaldehyde 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
Benzo(a)anthracene 10.0 - 10.0 0 / 2 -- -- 6.30 1.59 YES
Benzo(a)pyrene 10.0 - 10.0 0 / 2 -- -- 0.014 714 YES
Benzo(b)fluoranthene 10.0 - 10.0 0 / 2 -- -- NSV NSV NO

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected - hazard quotient based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 2 of 6
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Table I.1.13
Step 2 Screening - Surface Water, Wetland Adjacent to Site 45

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

Benzo(g,h,i)perylene 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
Benzo(k)fluoranthene 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
Butylbenzylphthalate 10.0 - 10.0 0 / 2 -- -- 22.0 0.45 NO
Caprolactam -- - -- 0 / 0 -- -- NSV NSV NO
Carbazole 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
Chrysene 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
Di-n-butylphthalate 10.0 - 10.0 0 / 2 -- -- 33.0 0.30 NO
Di-n-octylphthalate 10.0 - 10.0 0 / 2 -- -- 3.00 3.33 YES
Dibenz(a,h)anthracene 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
Dibenzofuran 10.0 - 10.0 0 / 2 -- -- 20.0 0.50 NO
Diethylphthalate 10.0 - 10.0 0 / 2 -- -- 220 0.045 NO
Dimethyl phthalate 10.0 - 10.0 0 / 2 -- -- 330 0.030 NO
Fluoranthene 10.0 - 10.0 0 / 2 -- -- 398 0.025 NO
Fluorene 10.0 - 10.0 0 / 2 -- -- 430 0.023 NO
Hexachlorobenzene 10.0 - 10.0 0 / 2 -- -- 3.68 2.72 YES
Hexachlorobutadiene 10.0 - 10.0 0 / 2 -- -- 9.30 1.08 YES
Hexachlorocyclopentadiene 10.0 - 10.0 0 / 2 -- -- 5.20 1.92 YES
Hexachloroethane 10.0 - 10.0 0 / 2 -- -- 540 0.019 NO
Indeno(1,2,3-cd)pyrene 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
Isophorone 10.0 - 10.0 0 / 2 -- -- 11,700 8.55E-04 NO
Naphthalene 10.0 - 10.0 0 / 2 -- -- 100 0.10 NO
Nitrobenzene 10.0 - 10.0 0 / 2 -- -- 2,700 0.0037 NO
Pentachlorophenol 25.0 - 25.0 0 / 2 -- -- 6.69 3.74 YES
Phenanthrene 10.0 - 10.0 0 / 2 -- -- 6.30 1.59 YES
Phenol 10.0 - 10.0 0 / 2 -- -- 256 0.039 NO
Pyrene 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
bis(2-Chloroethoxy)methane 10.0 - 10.0 0 / 2 -- -- 1,100 0.0091 NO
bis(2-Chloroethyl)ether 10.0 - 10.0 0 / 2 -- -- 2,380 0.0042 NO
bis(2-Ethylhexyl)phthalate 10.0 - 10.0 0 / 2 -- -- 30.0 0.33 NO

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected - hazard quotient based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 3 of 6
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Table I.1.13
Step 2 Screening - Surface Water, Wetland Adjacent to Site 45

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

n-Nitroso-di-n-propylamine 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
n-Nitrosodiphenylamine 10.0 - 10.0 0 / 2 -- -- 585 0.017 NO
Explosives (UG/L)
1,3,5-Trinitrobenzene 1.50 - 2.00 0 / 2 -- -- NSV NSV NO
1,3-Dinitrobenzene 1.50 - 2.00 0 / 2 -- -- NSV NSV NO
2,4,6-Trinitrotoluene 1.50 - 2.00 0 / 2 -- -- NSV NSV NO
2,4-Dinitrotoluene 1.50 - 2.00 0 / 2 -- -- 230 0.0087 NO
2,6-Dinitrotoluene 1.50 - 2.00 0 / 2 -- -- NSV NSV NO
2-Amino-4,6-dinitrotoluene 1.50 - 2.00 0 / 2 -- -- NSV NSV NO
2-Nitrotoluene 1.50 - 2.00 0 / 2 -- -- NSV NSV NO
3-Nitrotoluene 1.50 - 2.00 0 / 2 -- -- NSV NSV NO
4-Amino-2,6-dinitrotoluene 1.50 - 2.00 0 / 2 -- -- NSV NSV NO
4-Nitrotoluene 1.50 - 2.00 0 / 2 -- -- NSV NSV NO
HMX 1.50 - 2.00 0 / 2 -- -- NSV NSV NO
Nitrobenzene 1.50 - 2.00 0 / 2 -- -- 2,700 7.41E-04 NO
Nitrocellulose 100 - 100 0 / 2 -- -- NSV NSV NO
Nitroglycerin 150 - 200 0 / 2 -- -- NSV NSV NO
Nitroguanidine 300 - 400 0 / 2 -- -- NSV NSV NO
PETN 150 - 200 0 / 2 -- -- NSV NSV NO
Perchlorate 5.00 - 5.00 0 / 2 -- -- NSV NSV NO
RDX 1.50 - 2.00 0 / 2 -- -- NSV NSV NO
Tetryl 1.50 - 2.00 0 / 2 -- -- NSV NSV NO
Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 10.0 - 10.0 0 / 2 -- -- 9,400 0.0011 NO
1,1,2,2-Tetrachloroethane 10.0 - 10.0 0 / 2 -- -- 2,400 0.0042 NO
1,1,2-Trichloro-1,2,2- trifluoroethane 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
1,1,2-Trichloroethane 10.0 - 10.0 0 / 2 -- -- 9,400 0.0011 NO
1,1-Dichloroethane 10.0 - 10.0 0 / 2 -- -- 1,600 0.0063 NO
1,1-Dichloroethene 10.0 - 10.0 0 / 2 -- -- 1,160 0.0086 NO

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected - hazard quotient based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 4 of 6
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Table I.1.13
Step 2 Screening - Surface Water, Wetland Adjacent to Site 45

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

1,2,4-Trichlorobenzene 10.0 - 10.0 0 / 2 -- -- 50.0 0.20 NO
1,2-Dibromo-3-chloropropane 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
1,2-Dibromoethane 10.0 - 10.0 0 / 2 -- -- 180 0.056 NO
1,2-Dichlorobenzene 10.0 - 10.0 0 / 2 -- -- 763 0.013 NO
1,2-Dichloroethane 10.0 - 10.0 0 / 2 -- -- 20,000 5.00E-04 NO
1,2-Dichloropropane 10.0 - 10.0 0 / 2 -- -- 5,700 0.0018 NO
1,3-Dichlorobenzene 10.0 - 10.0 0 / 2 -- -- 763 0.013 NO
1,4-Dichlorobenzene 10.0 - 10.0 0 / 2 -- -- 763 0.013 NO
2-Butanone 10.0 - 10.0 0 / 2 -- -- 14,000 7.14E-04 NO
2-Hexanone 10.0 - 10.0 0 / 2 -- -- 4,280 0.0023 NO
4-Methyl-2-pentanone 10.0 - 10.0 0 / 2 -- -- 4,600 0.0022 NO
Acetone 10.0 - 10.0 0 / 2 -- -- 90,000 1.11E-04 NO
Benzene 10.0 - 10.0 0 / 2 -- -- 530 0.019 NO
Bromodichloromethane 10.0 - 10.0 0 / 2 -- -- 1,100 0.0091 NO
Bromoform 10.0 - 10.0 0 / 2 -- -- 320 0.031 NO
Bromomethane 10.0 - 10.0 0 / 2 -- -- 110 0.091 NO
Carbon disulfide 10.0 - 10.0 0 / 2 -- -- 2.00 5.00 YES
Carbon tetrachloride 10.0 - 10.0 0 / 2 -- -- 3,520 0.0028 NO
Chlorobenzene 10.0 - 10.0 0 / 2 -- -- 130 0.077 NO
Chloroethane 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
Chloroform 10.0 - 10.0 0 / 2 -- -- 1,240 0.0081 NO
Chloromethane 10.0 - 10.0 0 / 2 -- -- 5,500 0.0018 NO
Cumene 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
Cyclohexane 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
Dibromochloromethane 10.0 - 10.0 0 / 2 -- -- 1,100 0.0091 NO
Dichlorodifluoromethane 10.0 - 10.0 0 / 2 -- -- 1,100 0.0091 NO
Ethylbenzene 10.0 - 10.0 0 / 2 -- -- 3,200 0.0031 NO
Methyl acetate 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
Methyl-tert-butyl ether (MTBE) 10.0 - 10.0 0 / 2 -- -- NSV NSV NO

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected - hazard quotient based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 5 of 6
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Table I.1.13
Step 2 Screening - Surface Water, Wetland Adjacent to Site 45

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

Methylcyclohexane 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
Methylene chloride 10.0 - 10.0 0 / 2 -- -- 2,200 0.0045 NO
Styrene 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
Tetrachloroethene 10.0 - 10.0 0 / 2 -- -- 840 0.012 NO
Toluene 10.0 - 10.0 0 / 2 -- -- 1,700 0.0059 NO
Trichloroethene 10.0 - 10.0 0 / 2 -- -- 21,900 4.57E-04 NO
Trichlorofluoromethane 10.0 - 10.0 0 / 2 -- -- 1,100 0.0091 NO
Vinyl chloride 10.0 - 10.0 0 / 2 -- -- 1,160 0.0086 NO
Xylene, total 10.0 - 10.0 0 / 2 -- -- 130 0.077 NO
cis-1,2-Dichloroethene 10.0 - 10.0 0 / 2 -- -- 1,160 0.0086 NO
cis-1,3-Dichloropropene 10.0 - 10.0 0 / 2 -- -- 244 0.041 NO
o-Xylene 10.0 - 10.0 0 / 2 -- -- NSV NSV NO
trans-1,2-Dichloroethene 10.0 - 10.0 0 / 2 -- -- 1,160 0.0086 NO
trans-1,3-Dichloropropene 10.0 - 10.0 0 / 2 -- -- 244 0.041 NO

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected - hazard quotient based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 6 of 6
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Inorganics (MG/KG)
Aluminum 2.00 - 3.50 4 / 4 12,000 IS45SD020001 25,500 0 / 4 0.47 NO
Antimony 1.80 - 3.20 1 / 4 3.80 IS45SD010001 150 0 / 4 0.025 NO
Arsenic 1.10 - 1.90 4 / 4 6.10 IS45SD010001 8.20 0 / 4 0.74 NO
Barium 0.10 - 0.17 4 / 4 58.8 IS45SD010001 500 0 / 4 0.12 NO
Beryllium 0.030 - 0.030 4 / 4 0.71 IS45SD010001 NSV -- / -- NSV YES
Cadmium 0.10 - 0.20 1 / 4 0.18 IS45SD020001 1.20 0 / 4 0.15 NO
Calcium 2 0.80 - 1.30 4 / 4 1,130 IS45SD010001 NSV -- / -- NSV NO
Chromium 0.10 - 0.35 4 / 4 19.9 IS45SD010001 81.0 0 / 4 0.25 NO
Cobalt 0.30 - 6.00 4 / 4 7.30 IS45SD010001 50.0 0 / 4 0.15 NO
Copper 0.30 - 0.50 4 / 4 19.8 IS45SD010001 34.0 0 / 4 0.58 NO
Iron 5.00 - 8.80 4 / 4 24,100 IS45SD010001 188,400 0 / 4 0.13 NO
Lead 0.40 - 0.60 4 / 4 33.2 IS45SD010001 46.7 0 / 4 0.71 NO
Magnesium 2 1.30 - 6.00 4 / 4 1,120 IS45SD010001 NSV -- / -- NSV NO
Manganese 0.10 - 0.44 4 / 4 172 IS45SD010001 460 0 / 4 0.37 NO
Mercury 0.10 - 0.20 1 / 4 0.21 IS45SD010001 0.15 1 / 4 1.40 YES
Nickel 0.40 - 0.70 4 / 4 16.2 IS45SD010001 20.9 0 / 4 0.78 NO
Potassium 2 5.50 - 9.50 4 / 4 1,020 IS45SD020001 NSV -- / -- NSV NO
Selenium 1.20 - 2.10 2 / 4 1.60 IS45SD030001 1.00 2 / 4 1.60 YES
Silver 0.40 - 0.70 0 / 4 -- -- 1.00 -- / -- 0.70 NO
Sodium 2 70.0 - 120 4 / 4 901 IS45SD010001 NSV -- / -- NSV NO
Thallium 1.30 - 2.20 1 / 4 1.90 IS45SD010001 NSV -- / -- NSV YES
Vanadium 0.20 - 0.30 4 / 4 35.7 IS45SD010001 57.0 0 / 4 0.63 NO
Zinc 0.30 - 0.50 4 / 4 62.2 IS45SD010001 150 0 / 4 0.41 NO
Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
2,2'-Oxybis(1-chloropropane) 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
2,4,5-Trichlorophenol 1,000 - 1,800 0 / 4 -- -- NSV -- / -- NSV NO

Table I.1.14
Step 2 Screening - Sediment, Wetland Adjacent to Site 45

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected; hazard quotient calculated based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 1 of 6
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Table I.1.14
Step 2 Screening - Sediment, Wetland Adjacent to Site 45

Reporting Limit 
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NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

2,4,6-Trichlorophenol 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
2,4-Dichlorophenol 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
2,4-Dimethylphenol 410 - 710 0 / 4 -- -- 29.0 -- / -- 24.5 YES
2,4-Dinitrophenol 1,000 - 1,800 0 / 4 -- -- NSV -- / -- NSV NO
2-Chloronaphthalene 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
2-Chlorophenol 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
2-Methylnaphthalene 410 - 710 0 / 4 -- -- 70.0 -- / -- 10.1 YES
2-Methylphenol 410 - 710 0 / 4 -- -- 63.0 -- / -- 11.3 YES
2-Nitroaniline 1,000 - 1,800 0 / 4 -- -- NSV -- / -- NSV NO
2-Nitrophenol 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
3,3'-Dichlorobenzidine 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
3- and 4-Methylphenol 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
3-Nitroaniline 1,000 - 1,800 0 / 4 -- -- NSV -- / -- NSV NO
4,6-Dinitro-2-methylphenol 1,000 - 1,800 0 / 4 -- -- NSV -- / -- NSV NO
4-Bromophenyl-phenylether 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
4-Chloro-3-methylphenol 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
4-Chloroaniline 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
4-Chlorophenyl-phenylether 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
4-Nitroaniline 1,000 - 1,800 0 / 4 -- -- NSV -- / -- NSV NO
4-Nitrophenol 1,000 - 1,800 0 / 4 -- -- NSV -- / -- NSV NO
Acenaphthene 410 - 710 0 / 4 -- -- 16.0 -- / -- 44.4 YES
Acenaphthylene 410 - 710 0 / 4 -- -- 44.0 -- / -- 16.1 YES
Acetophenone 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
Anthracene 410 - 710 1 / 4 50.0 IS45SD040001 85.3 0 / 4 0.59 NO
Atrazine 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
Benzaldehyde -- - -- 0 / 0 -- -- NSV -- -- NSV NO
Benzo(a)anthracene 410 - 710 1 / 4 190 IS45SD040001 261 0 / 4 0.73 NO
Benzo(a)pyrene 410 - 710 1 / 4 190 IS45SD040001 430 0 / 4 0.44 NO
Benzo(b)fluoranthene 410 - 710 1 / 4 170 IS45SD040001 3,200 0 / 4 0.053 NO

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected; hazard quotient calculated based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 2 of 6
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Table I.1.14
Step 2 Screening - Sediment, Wetland Adjacent to Site 45

Reporting Limit 
Range

Frequency 
of Detection
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Exceedance

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

Benzo(g,h,i)perylene 410 - 710 1 / 4 96.0 IS45SD040001 670 0 / 4 0.14 NO
Benzo(k)fluoranthene 410 - 710 1 / 4 200 IS45SD040001 240 0 / 4 0.83 NO
Butylbenzylphthalate 410 - 710 0 / 4 -- -- 63.0 -- / -- 11.3 YES
Caprolactam -- - -- 0 / 0 -- -- NSV -- -- NSV NO
Carbazole 440 - 1,000 0 / 4 -- -- NSV -- / -- NSV NO
Chrysene 410 - 710 1 / 4 190 IS45SD040001 384 0 / 4 0.49 NO
Di-n-butylphthalate 410 - 710 3 / 4 300 IS45SD020001 1,400 0 / 4 0.21 NO
Di-n-octylphthalate 410 - 710 0 / 4 -- -- 6,200 -- / -- 0.11 NO
Dibenz(a,h)anthracene 410 - 710 0 / 4 -- -- 63.4 -- / -- 11.2 YES
Dibenzofuran 410 - 710 0 / 4 -- -- 540 -- / -- 1.31 YES
Diethylphthalate 410 - 710 0 / 4 -- -- 200 -- / -- 3.55 YES
Dimethyl phthalate 410 - 710 0 / 4 -- -- 71.0 -- / -- 10.0 YES
Fluoranthene 410 - 710 1 / 4 380 IS45SD040001 600 0 / 4 0.63 NO
Fluorene 410 - 710 0 / 4 -- -- 19.0 -- / -- 37.4 YES
Hexachlorobenzene 410 - 710 0 / 4 -- -- 22.0 -- / -- 32.3 YES
Hexachlorobutadiene 410 - 710 0 / 4 -- -- 11.0 -- / -- 64.5 YES
Hexachlorocyclopentadiene 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
Hexachloroethane 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
Indeno(1,2,3-cd)pyrene 410 - 710 1 / 4 91.0 IS45SD040001 600 0 / 4 0.15 NO
Isophorone 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
Naphthalene 410 - 710 0 / 4 -- -- 160 -- / -- 4.44 YES
Nitrobenzene 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
Pentachlorophenol 1,000 - 1,800 0 / 4 -- -- 360 -- / -- 5.00 YES
Phenanthrene 410 - 710 1 / 4 160 IS45SD040001 240 0 / 4 0.67 NO
Phenol 410 - 710 0 / 4 -- -- 420 -- / -- 1.69 YES
Pyrene 410 - 710 1 / 4 300 IS45SD040001 665 0 / 4 0.45 NO
bis(2-Chloroethoxy)methane 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
bis(2-Chloroethyl)ether 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
bis(2-Ethylhexyl)phthalate 410 - 710 2 / 4 50.0 IS45SD030001 1,300 0 / 4 0.038 NO

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected; hazard quotient calculated based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 3 of 6



Chemical

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 

Concentration
Screening 

Value

Maximum 
Hazard 

Quotient1 COPC?

Table I.1.14
Step 2 Screening - Sediment, Wetland Adjacent to Site 45
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NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

n-Nitroso-di-n-propylamine 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
n-Nitrosodiphenylamine 410 - 710 0 / 4 -- -- 28.0 -- / -- 25.4 YES
Explosives (UG/KG)
1,3,5-Trinitrobenzene 620 - 1,100 0 / 4 -- -- NSV -- / -- NSV NO
1,3-Dinitrobenzene 620 - 1,100 0 / 4 -- -- NSV -- / -- NSV NO
2,4,6-Trinitrotoluene 620 - 1,100 0 / 4 -- -- NSV -- / -- NSV NO
2,4-Dinitrotoluene 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
2,6-Dinitrotoluene 410 - 710 0 / 4 -- -- NSV -- / -- NSV NO
2-Amino-4,6-dinitrotoluene 620 - 1,100 0 / 4 -- -- NSV -- / -- NSV NO
2-Nitrotoluene 620 - 1,100 0 / 4 -- -- NSV -- / -- NSV NO
3-Nitrotoluene 620 - 1,100 0 / 4 -- -- NSV -- / -- NSV NO
4-Amino-2,6-dinitrotoluene 620 - 1,100 0 / 4 -- -- NSV -- / -- NSV NO
4-Nitrotoluene 620 - 1,100 0 / 4 -- -- NSV -- / -- NSV NO
HMX 620 - 1,100 0 / 4 -- -- NSV -- / -- NSV NO
Nitrobenzene 620 - 1,100 0 / 4 -- -- NSV -- / -- NSV NO
Nitrocellulose 3,400 - 5,300 0 / 4 -- -- NSV -- / -- NSV NO
Nitroglycerin 62,000 - 110,000 0 / 4 -- -- NSV -- / -- NSV NO
Nitroguanidine 120,000 - 210,000 0 / 4 -- -- NSV -- / -- NSV NO
PETN 62,000 - 110,000 0 / 4 -- -- NSV -- / -- NSV NO
Perchlorate 10.0 - 10.0 0 / 4 -- -- NSV -- / -- NSV NO
RDX 620 - 1,100 0 / 4 -- -- NSV -- / -- NSV NO
Tetryl 620 - 1,100 0 / 4 -- -- NSV -- / -- NSV NO
Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 12.0 - 21.0 0 / 4 -- -- 31.0 -- / -- 0.68 NO
1,1,2,2-Tetrachloroethane 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
1,1,2-Trichloro-1,2,2- trifluoroethane 12.0 - 21.0 2 / 4 8.30 IS45SD020001 NSV -- / -- NSV YES
1,1,2-Trichloroethane 12.0 - 21.0 0 / 4 -- -- 31.0 -- / -- 0.68 NO
1,1-Dichloroethane 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
1,1-Dichloroethene 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected; hazard quotient calculated based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 4 of 6



Chemical

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 

Concentration
Screening 

Value

Maximum 
Hazard 

Quotient1 COPC?

Table I.1.14
Step 2 Screening - Sediment, Wetland Adjacent to Site 45

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

1,2,4-Trichlorobenzene 12.0 - 21.0 0 / 4 -- -- 40.0 -- / -- 0.53 NO
1,2-Dibromo-3-chloropropane 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
1,2-Dibromoethane 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
1,2-Dichlorobenzene 12.0 - 21.0 0 / 4 -- -- 35.0 -- / -- 0.60 NO
1,2-Dichloroethane 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
1,2-Dichloropropane 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
1,3-Dichlorobenzene 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
1,4-Dichlorobenzene 12.0 - 21.0 0 / 4 -- -- 110 -- / -- 0.19 NO
2-Butanone 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
2-Hexanone 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
4-Methyl-2-pentanone 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Acetone 12.0 - 21.0 4 / 4 81.0 IS45SD020001 NSV -- / -- NSV YES
Benzene 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Bromodichloromethane 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Bromoform 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Bromomethane 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Carbon disulfide 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Carbon tetrachloride 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Chlorobenzene 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Chloroethane 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Chloroform 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Chloromethane 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Cumene 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Cyclohexane 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Dibromochloromethane 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Dichlorodifluoromethane 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Ethylbenzene 12.0 - 21.0 0 / 4 -- -- 10.0 -- / -- 2.10 YES
Methyl acetate 12.0 - 21.0 1 / 4 6.60 IS45SD010001 NSV -- / -- NSV YES
Methyl-tert-butyl ether (MTBE) 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected; hazard quotient calculated based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 5 of 6



Chemical

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 

Concentration
Screening 

Value

Maximum 
Hazard 

Quotient1 COPC?

Table I.1.14
Step 2 Screening - Sediment, Wetland Adjacent to Site 45

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

Methylcyclohexane 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Methylene chloride 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Styrene 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Tetrachloroethene 12.0 - 21.0 0 / 4 -- -- 57.0 -- / -- 0.37 NO
Toluene 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Trichloroethene 12.0 - 21.0 0 / 4 -- -- 41.0 -- / -- 0.51 NO
Trichlorofluoromethane 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Vinyl chloride 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
Xylene, total 12.0 - 21.0 0 / 4 -- -- 40.0 -- / -- 0.53 NO
cis-1,2-Dichloroethene 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
cis-1,3-Dichloropropene 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
o-Xylene 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
trans-1,2-Dichloroethene 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO
trans-1,3-Dichloropropene 12.0 - 21.0 0 / 4 -- -- NSV -- / -- NSV NO

NSV - No Screening Value
1 - Shaded cells indicate analyte not detected; hazard quotient calculated based on the reporting limit
2 - Macronutrient - Not considered to be a COPC Page 6 of 6



Table I.1.15
Summary of Hazard Quotients for Food Web Exposures - Maximum Exposure Case

Wetland Adjacent to Site 45
RI Report for Sites 6, 39 and 45

NDW, Indian Head, Maryland

HQ Based 
on the 
NOAEL

HQ Based 
on the 
LOAEL

HQ Based 
on the 
NOAEL

HQ Based 
on the 
LOAEL

Inorganics
Arsenic 1.26 0.13 0.53 0.18
Cadmium 0.02 <0.01 0.11 <0.01
Chromium <0.01 <0.01 1.39 0.28
Copper 0.19 0.15 0.98 0.75
Lead 0.05 <0.01 3.24 0.32
Mercury NA NA NA NA
Nickel <0.01 <0.01 0.02 0.01
Selenium 0.44 0.26 1.23 0.61
Silver <0.01 <0.01 <0.01 <0.01
Zinc 0.26 0.03 6.00 0.66
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene <0.01 <0.01 NA NA
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01
4-Bromophenyl-Phenylether NA NA NA NA
4-Chlorophenyl-Phenylether NA NA NA NA
Acenaphthene <0.01 <0.01 0.01 <0.01
Acenaphthylene <0.01 <0.01 <0.01 <0.01
Anthracene <0.01 <0.01 <0.01 <0.01
Benzo(a)anthracene <0.01 <0.01 <0.01 <0.01
Benzo(a)pyrene <0.01 <0.01 <0.01 <0.01
Benzo(b)fluoranthene <0.01 <0.01 <0.01 <0.01
Benzo(g,h,i)perylene <0.01 <0.01 <0.01 <0.01
Benzo(k)fluoranthene <0.01 <0.01 <0.01 <0.01
Chrysene <0.01 <0.01 <0.01 <0.01
Dibenz(a,h)anthracene 0.01 <0.01 <0.01 <0.01
Fluoranthene <0.01 <0.01 <0.01 <0.01
Fluorene <0.01 <0.01 <0.01 <0.01
Hexachlorobutadiene <0.01 <0.01 0.09 0.03
Hexachlorobenzene <0.01 <0.01 2.76 0.28
Hexachlorocyclopentadiene <0.01 <0.01 NA NA
Hexachloroethane NA NA NA NA
Indeno(1,2,3-cd)pyrene <0.01 <0.01 <0.01 <0.01
Pentachlorophenol 0.01 <0.01 <0.01 <0.01
Phenanthrene <0.01 <0.01 <0.01 <0.01
Pyrene <0.01 <0.01 <0.01 <0.01

Raccoon

Chemical

Marsh wren



Value Reference Value Reference Value Reference

Birds
Marsh wren 0.01125 Dunning 1993 0.00292 allometric equation 0.00249 USEPA 1993
Mammals
Raccoon 5.94 Silva and Downing 1995 0.49209 allometric equation 0.10003 Conover 1989

Receptor

Body Weight (kg) Water Ingestion Rate (L/day)

Exposure Parameters for Upper Trophic Level Ecological Receptors - Average Exposure Case

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Wetland Adjacent to Site 45

Food Ingestion Rate (kg/day - dry)

Table I.1.16

Page 1 of 2



Terr. 
Plants Soil Invert.

Small 
Mammals Fish/ Frogs

Aquatic 
Plants

Aquatic 
Invert. Reference Value Reference

Birds
Marsh wren 0 0 0 0 0 95 USEPA 1993 5 Assumed based on diet
Mammals
Raccoon 0 0 0 7 40 43.6 USEPA 1993 9.4 Beyer et al. 1994

Wetland Adjacent to Site 45

Table I.1.16

Dietary Composition (percent) Soil/ Sediment Ingestion (percent)

Exposure Parameters for Upper Trophic Level Ecological Receptors - Average Exposure Case

Receptor

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

Page 2 of 2



Chemical

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 

Concentration
Arithmetic 

Mean
Screening 

Value

Mean 
Hazard 

Quotient1 COPC?

Inorganics (UG/L)
Aluminum 8.20 - 8.20 2 / 2 339 IS45SW010330 298 87.0 3.43 YES
Cadmium 0.50 - 0.50 0 / 2 0.86 IS45SW020330 0.77 0.80 0.96 NO
Chromium 0.50 - 0.50 2 / 2 19.7 IS45SW010330 12.5 11.0 1.14 YES
Copper 1.20 - 1.20 2 / 2 15.7 IS45SW020330 14.3 2.74 5.22 YES
Iron 20.6 - 20.6 2 / 2 675 IS45SW010330 647 320 2.02 YES
Lead 1.50 - 1.50 2 / 2 9.8 IS45SW020330 6.2 0.54 11.48 YES
Selenium 4.80 - 4.80 0 / 2 4.7 IS45SW020330 3.15 4.60 0.68 NO
Silver 1.60 - 1.60 0 / 2 2.3 IS45SW010330 1.85 0.36 5.14 YES
Zinc 1.20 - 1.20 2 / 2 66.3 IS45SW020330 62.1 36.5 1.70 YES
Semivolatile Organic Compounds (UG/L)
4,6-Dinitro-2-methylphenol 25.0 - 25.0 0 / 2 -- -- 12.5 2.30 5.43 (YES)
4-Bromophenyl-phenylether 10.0 - 10.0 0 / 2 -- -- 5.00 1.50 3.33 (YES)
4-Chloro-3-methylphenol 10.0 - 10.0 0 / 2 -- -- 5.00 0.30 16.7 (YES)
Anthracene 10.0 - 10.0 0 / 2 -- -- 5.00 0.73 6.85 (YES)
Benzo(a)anthracene 10.0 - 10.0 0 / 2 -- -- 5.00 6.30 0.79 NO
Benzo(a)pyrene 10.0 - 10.0 0 / 2 -- -- 5.00 0.014 357 (YES)
Di-n-octylphthalate 10.0 - 10.0 0 / 2 -- -- 5.00 3.00 1.67 (YES)
Hexachlorobenzene 10.0 - 10.0 0 / 2 -- -- 5.00 3.68 1.36 (YES)
Hexachlorobutadiene 10.0 - 10.0 0 / 2 -- -- 5.00 9.30 0.54 NO
Hexachlorocyclopentadiene 10.0 - 10.0 0 / 2 -- -- 5.00 5.20 0.96 NO
Pentachlorophenol 25.0 - 25.0 0 / 2 -- -- 12.5 6.69 1.87 (YES)
Phenanthrene 10.0 - 10.0 0 / 2 -- -- 5.00 6.30 0.79 NO
Volatile Organic Compounds (UG/L)
Carbon disulfide 10.0 - 10.0 0 / 2 -- -- 5.00 2.00 2.50 (YES)

Reporting 
Limit Range

Frequency 
of Detection

Table I.1.17
Step 3A Screening - Surface Water, Wetland Adjacent to Site 45

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

NSV - No Screening Value
Shaded cells and/or () indicate analyte not detected - hazard quotient based on reporting limits



Chemical

Maximum 
Concentration 

Detected

Sample ID of 
Maximum 

Concentration
Arithmetic 

Mean
Screening 

Value

Mean 
Hazard 

Quotient1 COPC?

Inorganics (MG/KG)
Beryllium 0.030 - 0.030 4 / 4 0.71 IS45SD010001 0.54 NSV -- / -- NSV YES
Mercury 0.10 - 0.20 1 / 4 0.21 IS45SD010001 0.10 0.15 1 / 4 0.68 NO
Selenium 1.20 - 2.10 2 / 4 1.60 IS45SD030001 1.16 1.00 2 / 4 1.16 YES
Thallium 1.30 - 2.20 1 / 4 1.90 IS45SD010001 1.00 NSV -- / -- NSV YES
Semivolatile Organic Compounds (UG/KG)
2,4-Dimethylphenol 410 - 710 0 / 4 -- -- 255 29.0 -- / -- 8.79 (YES)
2-Methylnaphthalene 410 - 710 0 / 4 -- -- 255 70.0 -- / -- 3.64 (YES)
2-Methylphenol 410 - 710 0 / 4 -- -- 255 63.0 -- / -- 4.05 (YES)
Acenaphthene 410 - 710 0 / 4 -- -- 255 16.0 -- / -- 15.9 (YES)
Acenaphthylene 410 - 710 0 / 4 -- -- 255 44.0 -- / -- 5.80 (YES)
Butylbenzylphthalate 410 - 710 0 / 4 -- -- 255 63.0 -- / -- 4.05 (YES)
Dibenz(a,h)anthracene 410 - 710 0 / 4 -- -- 255 63.4 -- / -- 4.02 (YES)
Dibenzofuran 410 - 710 0 / 4 -- -- 255 540 -- / -- 0.47 NO
Diethylphthalate 410 - 710 0 / 4 -- -- 255 200 -- / -- 1.28 (YES)
Dimethyl phthalate 410 - 710 0 / 4 -- -- 255 71.0 -- / -- 3.59 (YES)
Fluorene 410 - 710 0 / 4 -- -- 255 19.0 -- / -- 13.4 (YES)
Hexachlorobenzene 410 - 710 0 / 4 -- -- 255 22.0 -- / -- 11.6 (YES)
Hexachlorobutadiene 410 - 710 0 / 4 -- -- 255 11.0 -- / -- 23.2 (YES)
Naphthalene 410 - 710 0 / 4 -- -- 255 160 -- / -- 1.59 (YES)
Pentachlorophenol 1,000 - 1,800 0 / 4 -- -- 638 360 -- / -- 1.77 (YES)
Phenol 410 - 710 0 / 4 -- -- 255 420 -- / -- 0.61 NO
n-Nitrosodiphenylamine 410 - 710 0 / 4 -- -- 255 28.0 -- / -- 9.11 (YES)
Volatile Organic Compounds (UG/KG)
1,1,2-Trichloro-1,2,2- trifluoroethane 12.0 - 21.0 2 / 4 8.30 IS45SD020001 6.65 NSV -- / -- NSV YES
Acetone 12.0 - 21.0 4 / 4 81.0 IS45SD020001 45.3 NSV -- / -- NSV YES
Ethylbenzene 12.0 - 21.0 0 / 4 -- -- 7.63 10.0 -- / -- 0.76 NO
Methyl acetate 12.0 - 21.0 1 / 4 6.60 IS45SD010001 6.65 NSV -- / -- NSV YES

Table I.1.18
Step 3A Screening - Sediment, Wetland Adjacent to Site 45

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance

NDW, Indian Head, Maryland
RI Report for Sites 6, 39 and 45

NSV - No Screening Value
Shaded cells and/or () indicate analyte not detected -  hazard quotient based on reporting limits



Table I.1.19
Summary of Hazard Quotients for Food Web Exposures - Average Exposure Case

Wetland Adjacent to Site 45
RI Report for Sites 6, 39 and 45

NDW, Indian Head, Maryland

HQ Based 
on the 
NOAEL

HQ Based 
on the 
LOAEL

HQ Based 
on the 
NOAEL

HQ Based 
on the 
LOAEL

Inorganics
Arsenic 0.21 0.02 0.20 0.07
Cadmium <0.01 <0.01 0.01 <0.01
Chromium <0.01 <0.01 0.45 0.09
Copper <0.01 <0.01 0.05 0.04
Lead 0.01 <0.01 1.63 0.16
Mercury 0.01 <0.01 0.05 0.03
Nickel <0.01 <0.01 <0.01 <0.01
Selenium 0.08 0.05 0.64 0.32
Silver <0.01 <0.01 <0.01 <0.01
Zinc 0.02 <0.01 0.62 0.07
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene NA NA NA NA
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01
4-Bromophenyl-Phenylether NA NA NA NA
4-Chlorophenyl-Phenylether NA NA NA NA
Acenaphthene <0.01 <0.01 <0.01 <0.01
Acenaphthylene <0.01 <0.01 <0.01 <0.01
Anthracene <0.01 <0.01 <0.01 <0.01
Benzo(a)anthracene <0.01 <0.01 <0.01 <0.01
Benzo(a)pyrene <0.01 <0.01 <0.01 <0.01
Benzo(b)fluoranthene <0.01 <0.01 <0.01 <0.01
Benzo(g,h,i)perylene <0.01 <0.01 <0.01 <0.01
Benzo(k)fluoranthene <0.01 <0.01 <0.01 <0.01
Chrysene <0.01 <0.01 <0.01 <0.01
Dibenz(a,h)anthracene <0.01 <0.01 <0.01 <0.01
Fluoranthene <0.01 <0.01 <0.01 <0.01
Fluorene <0.01 <0.01 <0.01 <0.01
Hexachlorobutadiene <0.01 <0.01 0.02 <0.01
Hexachlorobenzene <0.01 <0.01 0.72 0.07
Hexachlorocyclopentadiene <0.01 <0.01 NA NA
Hexachloroethane NA NA NA NA
Indeno(1,2,3-cd)pyrene <0.01 <0.01 <0.01 <0.01
Pentachlorophenol <0.01 <0.01 <0.01 <0.01
Phenanthrene <0.01 <0.01 <0.01 <0.01
Pyrene <0.01 <0.01 <0.01 <0.01

Raccoon Marsh wren

Chemical
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Appendix I.2 
 

Supporting Tables, HHRA 
Wetland Adjacent to Site 45 
NDW, Indian Head, Maryland 



Sample ID
Sample Date
Chemical Name

VOCs (µg/kg)
1,1,2-Trichlorotrifluoroethane 5.8 J 8.3 J 13 U 12 U
Acetone 69 81 18 13
Methyl Acetate 6.6 J 15 U 13 U 12 U

SVOCs (µg/kg)
Anthracene 710 U 480 U 440 U 50 J
Benzo(a)anthracene 710 U 480 U 440 U 190 J
Benzo(a)pyrene 710 U 480 U 440 U 190 J
Benzo(b)fluoranthene 710 U 480 U 440 U 170 J
Benzo(g,h,i)perylene 710 U 480 U 440 U 96 J
Benzo(k)fluoranthene 710 U 480 U 440 U 200 J
bis(2-Ethylhexyl)phthalate 710 U 480 U 50 J 46 J
Chrysene 710 U 480 U 440 U 190 J
Di-n-butylphthalate 710 U 300 J 180 J 170 J
Fluoranthene 710 U 480 U 440 U 380 J
Indeno(1,2,3-cd)pyrene 710 U 480 U 440 U 91 J
Phenanthrene 710 U 480 U 440 U 160 J
Pyrene 710 U 480 U 440 U 300 J

Explosives (µg/kg)
No Detections

Metals (mg/kg)
Aluminum 11,600 12,000 5,310 5,170
Antimony 3.8 J 2.1 U 2 U 1.8 U
Arsenic 6.1 5 3.9 4.1
Barium 58.8 J 56.4 J 35.4 J 36.1 J
Beryllium 0.71 J 0.57 J 0.45 J 0.44 J
Cadmium 0.21 U 0.18 J 0.13 U 0.12 U
Calcium 1,130 J 845 J 704 J 550 J
Chromium 19.9 19.4 10.5 9.7
Cobalt 7.3 J 6.9 J 5.2 J 4 J
Copper 19.8 13.6 8.7 6.8
Iron 24,100 16,200 13,300 12,700
Lead 33.2 26.3 17.5 12.8
Magnesium 1,120 J 1,090 J 626 J 498 J
Manganese 172 153 115 106
Mercury 0.21 0.15 U 0.13 U 0.12 U
Nickel 16.2 J 9.3 J 7 J 13.3
Potassium 897 J 1,020 J 449 J 388 J
Selenium 2.1 U 1.4 1.6 1.2 U
Sodium 901 J 776 J 577 J 397 J
Thallium 1.9 J 1.5 U 1.4 U 1.3 U
Vanadium 35.7 30.7 21.6 19.3
Zinc 62.2 J 56 J 23.8 J 27.5 J

Metals concentrations in millgrams per kilogram.  All other concentrations in micrograms per kilogram.
Gray fill indicates analyte was detected
J = Reported value is estimated
U = Not detected, associated value is the quantitation limit

IS45SD040001
4/3/2001 4/3/2001 4/3/2001 4/3/2001

IS45SD010001 IS45SD020001 IS45SD030001

Table I.2.1
Sediment Data Quantitatively Used in the Wetland HHRA

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland
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Sample ID
Sample Date
Analyte Name

VOCs (µg/L)
No Detections

SVOCs (µg/L)
No Detections

Explosives (µg/L)
No Detections

Total Metals (µg/L)
Aluminum 571 475
Arsenic 37.5 17.7
Barium 5.7 L 7.5 L
Calcium 4,840 J 5,960
Chromium 18.3 4.9 J
Copper 12.3 J 13.9 J
Iron 1,300 J 722 J
Lead 7.3 18.5
Magnesium 2,100 J 2,060 J
Manganese 39.3 60.1
Nickel 1.6 U 1.7 J
Potassium 1,030 J 1,900 J
Sodium 60,000 J 79,300 J
Zinc 49.1 97.2

Dissolved Metals (µg/L)
Aluminum 257 339
Antimony 8.6 J 6 J
Arsenic 34.8 14
Barium 5 L 6.8 L
Cadmium 0.68 J 0.86 J
Calcium 4,680 J 5,720
Chromium 19.7 5.3 J
Cobalt 1.5 J 1.4 J
Copper 12.8 J 15.7 J
Iron 675 J 618 J
Lead 2.6 J 9.8
Magnesium 2,080 J 2,130 J
Manganese 29.1 46
Nickel 2.1 J 1.9 J
Potassium 994 J 1,820 J
Selenium 3.2 U 4.7 J
Silver 2.3 J 1.4 J
Sodium 51,500 J 81,100 J
Zinc 57.9 66.3

All concentrations in micrograms per liter.
Gray fill indicates analyte was detected
J = Reported value is estimated
L = Reported value may be biased low
U = Not detected, associated value is the quantitation limit

3/31/2001 3/31/2001
IS45SW010330 IS45SW020330

Table I.2.2
Surface Water Data Quantitatively Used in the Wetland HHRA

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland
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Table I.2.3
Statistical Evaluation of Sediment Data Quantitatively Used in the Wetland HHRA

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Analyte Name

Minimum
Detected

Concentration

Maximum
Detected

Concentration

SampleID of
Maximum
Detected

Concentration

Mean
Value

(Norm)

Mean
Value
(Ln)

Standard
Deviation

(Norm)

Standard
Deviation

(Ln)

Shapiro-
Wilkes

/Dagastino
- Quantile

(Norm)

Shapiro-
Wilkes

/Dagastino
- Value
(Norm)

Shapiro-
Wilkes

/Dagastino
- Test

(Norm)

Shapiro-
Wilkes

/Dagastino
- Quantile

(Ln)

Shapiro-
Wilkes

/Dagastino
- Value

(Ln)

Shapiro-
Wilkes

/Dagastino
- Test
(Ln) T Value H Value

95% UCL
(Norm)

95% UCL
(Ln)

Metals (mg/kg)

Arsenic 4 - 4 3.9 6.1 IS45SD010001 4.775 1.547423 1.00457288 0.20434763 0.748 0.9132301 TRUE 0.748 0.92643597 TRUE 2.353 2.747 5.95688 6.635228

Detection
Frequency
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Table I.2.4
Statistical Evaluation of Surface Water Data Quantitatively Used in the Wetland HHRA

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Analyte Name

Minimum
Detect

Concentration

Maximum
Detected

Concentration

SampleID of
Maximum
Detected

Concentration

Mean
Value

(Norm)

Mean
Value
(Ln)

Standard
Deviation

(Norm)

Standard
Deviation

(Ln)

Shapiro-
Wilkes

/Dagastino
- Quantile

(Norm)

Shapiro-
Wilkes

/Dagastino
- Value
(Norm)

Shapiro-
Wilkes

/Dagastino
- Test
(Norm)

Shapiro-
Wilkes

/Dagastino
- Quantile

(Ln)

Shapiro-
Wilkes

/Dagastino
- Value

(Ln)

Shapiro-
Wilkes

/Dagastino
- Test
(Ln) T Value H Value

95% UCL
(Norm)

95% UCL
(Ln)

Total Metals (ug/L)

Arsenic 2 - 2 17.7 37.5 IS45SW010330 27.6 3.248953 14.0007143 0.53087901 Error! 0.99998075 FALSE Error! 0.99998075 FALSE 6.314 Error! 90.1086
Lead 2 - 2 7.3 18.5 IS45SW020330 12.9 2.452823 7.91959595 0.65753604 Error! 0.99998075 FALSE Error! 0.99998075 FALSE 6.314 Error! 48.2584

Detection
Frequency
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

Wetland Adjacent to Site 45, NDW, 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 Water Surface 
Water

Surface water in wetland 
adjacent to Site 45

Resident Adult Dermal 
Absorption

On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Ingestion On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Child Dermal 
Absorption

On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Ingestion On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Child/Adult Dermal 
Absorption

On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Ingestion On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Construction Worker Adult Dermal 
Absorption

On-site Quant
Construction workers may be exposed to surface water during excavation activities.

Ingestion On-site None It is not anticipated that construction workers will ingest surface water during the course 
of excavation activities.

Industrial Worker Adult Dermal 
Absorption

On-site Quant Site workers may be exposed to surface water during maintenance activities, site 
inspections, or daily duties.

Ingestion On-site None It is not anticipated that site workers will ingest site surface water during the course of 
their normal site maintenane duties.

Trespasser/Visitor Adolescent Dermal 
Absorption

On-site Quant Nearby residents may trespass on site and contact site surface water. 

Ingestion On-site Quant Nearby residents may trespass on site and contact site surface water. 

Adult Dermal 
Absorption

On-site Quant Nearby residents may trespass on site and contact site surface water. 

Ingestion On-site Quant Nearby residents may trespass on site and contact site surface water. 

Sediment Sediment Sediment in wetland 
adjacent to Site 45

Resident Adult Dermal 
Absorption

On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Ingestion On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Child Dermal 
Absorption

On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Ingestion On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Child/Adult Dermal 
Absorption

On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Ingestion On-site Quant The site is not expected to be developed for residential use; however, the residential 
scenario is conservatively included in this evaluation.

Construction Worker Adult Dermal 
Absorption

On-site Quant
Construction workers may be exposed to sediment during excavation activities.

Ingestion On-site Quant Construction workers may be exposed to sediment during excavation activities.
Industrial Worker Adult Dermal 

Absorption
On-site Quant Site workers may be exposed to sediment during maintenance activities, site 

inspections, or daily duties.
Ingestion On-site Quant Site workers may be exposed to sediment during maintenance activities, site 

inspections, or daily duties.
Trespasser/Visitor Adolescent Dermal 

Absorption
On-site Quant Nearby residents may trespass on site and contact site sediment. 

Ingestion On-site Quant Nearby residents may trespass on site and contact site sediment. 
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

Wetland Adjacent to Site 45, NDW, 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 Sediment Sediment Sediment in wetland 
adjacent to Site 45

Trespasser/Visitor Adult Dermal 
Absorption

On-site Quant Nearby residents may trespass on site and contact site sediment. 

Ingestion On-site Quant Nearby residents may trespass on site and contact site sediment. 
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TABLE 2.1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future
Medium: Surface Water
Exposure Medium:  Surface Water
Exposure Point: Wetland

CAS    Chemical  Minimum [1] Minimum  Maximum [1] Maximum Units Location Detection Range of Concentration Background      Screening [4] Potential Potential COPC Rationale for

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value [3] Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening [2]  Value Source Deletion
or Selection [5]

7429-90-5 Aluminum 475 571 µg/L IS45SW020330 2/2 8.2 5.71E+02 N/A 36,500 N N/A N/A NO BSL

7440-36-0 Antimony* 6 8.6 µg/L IS45SW010330 2/2 3.1 8.60E+00 N/A 14.60 N N/A N/A NO BSL

7440-38-2 Arsenic 17.7 37.5 µg/L IS45SW010330 2/2 4.5 3.75E+01 N/A 0.446 C N/A N/A YES ASL

7440-39-3 Barium 5.7 7.5 µg/L IS45SW020330 2/2 0.3 7.50E+00 N/A 2,555 N N/A N/A NO BSL

7440-41-7 Beryllium* 0.2 0.35 µg/L IS45SW010330 2/2 0.1 3.50E-01 N/A 73 N N/A N/A NO BSL

7440-43-9 Cadmium* 0.68 0.86 µg/L IS45SW020330 2/2 0.4 8.60E-01 N/A 18.25 N N/A N/A NO BSL

7440-70-2 Calcium 4,840 5,960 µg/L IS45SW020330 2/2 3.1 5.96E+03 N/A N/A N/A N/A NO NUT

7440-47-3 Chromium 4.9 18.3 µg/L IS45SW010330 2/2 0.5 1.83E+01 N/A 109.5 N N/A N/A NO BSL

7440-48-4 Cobalt* 1.4 1.5 µg/L IS45SW010330 2/2 1 1.50E+00 N/A 730 N N/A N/A NO BSL

7440-50-8 Copper 12.3 13.9 µg/L IS45SW020330 2/2 1.2 1.39E+01 N/A 1,460 N N/A N/A NO BSL

7439-89-6 Iron 722 1,300 µg/L IS45SW010330 2/2 20.6 1.30E+03 N/A 21,900 N N/A N/A NO BSL

7439-92-1 Lead 7.3 18.5 µg/L IS45SW020330 2/2 1.5 1.85E+01 N/A 15 N/A N/A YES ASL

7439-95-4 Magnesium 2,060 2,100 µg/L IS45SW010330 2/2 5.5 2.10E+03 N/A N/A N/A N/A NO NUT

7439-96-5 Manganese 39.3 60.1 µg/L IS45SW020330 2/2 0.3 6.01E+01 N/A 730 N N/A N/A NO BSL

7440-02-0 Nickel 1.7 1.7 µg/L IS45SW020330 1/2 1.6 1.70E+00 N/A 730 N N/A N/A NO BSL

7440-09-7 Potassium 1,030 1,900 µg/L IS45SW020330 2/2 22.3 1.90E+03 N/A N/A N/A N/A NO NUT

7782-49-2 Selenium* 4.7 4.7 µg/L IS45SW020330 1/2 3.2 4.70E+00 N/A 182.5 N N/A N/A NO BSL

7440-22-4 Silver* 1.4 2.3 µg/L IS45SW010330 2/2 1.3 2.30E+00 N/A 182.5 N N/A N/A NO BSL

7440-23-5 Sodium 60,000 79,300 µg/L IS45SW020330 2/2 289.1 7.93E+04 N/A N/A N/A N/A NO NUT

7440-62-2 Vanadium 4.5 4.5 µg/L IS45SW010330 2/2 0.8 4.50E+00 N/A 255.5 N N/A N/A NO BSL
7440-66-6 Zinc 49.1 97.2 µg/L IS45SW020330 2/2 1.2 9.72E+01 N/A 10,950 N N/A N/A NO BSL

*  Results shown are for dissolved metals analysis because analyte was not detected in total metals analysis.  N/A = not available

  Otherwise, results shown are for total metals analysis because direct contact with surface water is possible. SQL = Sample Quantification Limit

[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] Risk-Based Concentration Table. 9/25/2001, U.S. EPA Region III, Jennifer Hubbard. J = Estimated Value

Ten times the tap water RBC (Cancer benchmark value = 1E-06, adjusted HQ=0.1).  K = Biased High
Lead screening toxicity value is 15 µg/L, the EPA Safe Drinking Water Act action level for lead. L = Biased Low

[5] Rationale Codes C = Carcinogenic

Selection Reason: Above Screening Levels (ASL) N = Noncarcinogenic

Deletion Reason: No Toxicity Information (NTX)  

Essential Nutrient (NUT)  

Below Screening Level (BSL)
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TABLE 2.2
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium:  Sediment
Exposure Point: Wetland

CAS    Chemical  Minimum [1] Minimum  Maximum [1] Maximum Units Location Detection Range of Concentration Background      Screening [4] Potential Potential COPC Rationale for

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value [3] Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening [2]  Value Source Deletion
or Selection [5]

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 0.0058 J 0.0083 J mg/kg IS45SD020001 2/4 0.012-0.021 8.30E-03 N/A 2.3E+06 N N/A N/A NO BSL

67-64-1 Acetone 0.013 0.081 mg/kg IS45SD020001 4/4 0.012-0.021 8.10E-02 N/A 7.8E+03 N N/A N/A NO BSL

79-20-9 Methyl acetate 0.0066 J 0.0066 J mg/kg IS45SD010001 1/4 0.012-0.021 6.60E-03 N/A 7.8E+04 N N/A N/A NO BSL

120-12-7 Anthracene 0.05 J 0.05 J mg/kg IS45SD040001 4/4 0.41-0.71 5.00E-02 N/A 2.3E+04 N N/A N/A NO BSL

56-55-3 Benzo(a)anthracene 0.19 J 0.19 J mg/kg IS45SD040001 4/4 0.41-0.71 1.90E-01 N/A 8.8E+00 C N/A N/A NO BSL

50-32-8 Benzo(a)pyrene 0.19 J 0.19 J mg/kg IS45SD040001 4/4 0.41-0.71 1.90E-01 N/A 8.8E-01 C N/A N/A NO BSL

205-99-2 Benzo(b)fluoranthene 0.17 J 0.17 J mg/kg IS45SD040001 4/4 0.41-0.71 1.70E-01 N/A 8.8E+00 C N/A N/A NO BSL

191-24-2 Benzo(g,h,I)perylene 0.096 J 0.096 J mg/kg IS45SD040001 4/4 0.41-0.71 9.60E-02 N/A 2.3E+03 N N/A N/A NO BSL

207-08-9 Benzo(k)fluoranthene 0.2 J 0.2 J mg/kg IS45SD040001 4/4 0.41-0.71 2.00E-01 N/A 8.8E+01 C N/A N/A NO BSL

218-01-9 Chrysene 0.19 J 0.19 J mg/kg IS45SD040001 4/4 0.41-0.71 1.90E-01 N/A 8.8E+01 C N/A N/A NO BSL

84-74-2 Di-n-butylphthalate 0.17 J 0.3 J mg/kg IS45SD020001 3/4 0.41-0.71 3.00E-01 N/A 7.8E+03 N N/A N/A NO BSL

206-44-0 Fluoranthene 0.38 J 0.38 J mg/kg IS45SD040001 4/4 0.41-0.71 3.80E-01 N/A 3.1E+03 N N/A N/A NO BSL

193-39-5 Indeno(1,2,3-cd)pyrene 0.091 J 0.091 J mg/kg IS45SD040001 4/4 0.41-0.71 9.10E-02 N/A 8.8E+00 C N/A N/A NO BSL

85-01-8 Phenanthrene 0.16 J 0.16 J mg/kg IS45SD040001 4/4 0.41-0.71 1.60E-01 N/A 2.3E+03 N N/A N/A NO BSL

129-00-0 Pyrene 0.3 J 0.3 J mg/kg IS45SD040001 4/4 0.41-0.71 3.00E-01 N/A 2.3E+03 N N/A N/A NO BSL

117-81-7 bis(2-Ethylhexyl)phthalate 0.046 J 0.05 J mg/kg IS45SD030001 2/4 0.41-0.71 5.00E-02 N/A 4.6E+02 C N/A N/A NO BSL

7429-90-5 Aluminum 5,170 12,000 mg/kg IS45SD020001 4/4 2-3.5 1.20E+04 N/A 7.8E+04 N N/A N/A NO BSL

7440-36-0 Antimony 3.8 3.8 mg/kg IS45SD010001 1/4 1.8-3.2 3.80E+00 N/A 3.1E+01 N N/A N/A NO BSL

7440-38-2 Arsenic 3.9 6.1 mg/kg IS45SD010001 4/4 1.1-1.9 6.10E+00 N/A 4.3E+00 C N/A N/A YES ASL

7440-39-3 Barium 35.4 58.8 mg/kg IS45SD010001 4/4 0.1-0.17 5.88E+01 N/A 5.5E+03 N N/A N/A NO BSL

7440-41-7 Beryllium 0.44 0.71 mg/kg IS45SD010001 4/4 0.03 7.10E-01 N/A 1.6E+02 N N/A N/A NO BSL

7440-43-9 Cadmium 0.18 0.18 mg/kg IS45SD020001 1/4 0.1-0.2 1.80E-01 N/A 3.9E+01 N N/A N/A NO BSL

7440-70-2 Calcium 550 1,130 mg/kg IS45SD010001 4/4 0.8-1.3 1.13E+03 N/A N/A N/A N/A NO NUT

7440-47-3 Chromium 9.7 19.9 mg/kg IS45SD010001 4/4 0.1-0.2 1.99E+01 N/A 2.3E+02 N N/A N/A NO BSL

7440-48-4 Cobalt 4 7.3 mg/kg IS45SD010001 4/4 0.3-0.5 7.30E+00 N/A 1.6E+03 N N/A N/A NO BSL

7440-50-8 Copper 6.8 19.8 mg/kg IS45SD010001 4/4 0.3-0.5 1.98E+01 N/A 3.1E+03 N N/A N/A NO BSL

7439-89-6 Iron 12,700 24,100 mg/kg IS45SD010001 4/4 5-8.8 2.41E+04 N/A 4.7E+04 N N/A N/A NO BSL

7439-92-1 Lead 12.8 33.2 mg/kg IS45SD010001 4/4 0.4-0.6 3.32E+01 N/A 4.0E+02 N/A N/A NO BSL

7439-95-4 Magnesium 498 1,120 mg/kg IS45SD010001 4/4 1.3-2.4 1.12E+03 N/A N/A N/A N/A NO NUT

7439-96-5 Manganese 106 172 mg/kg IS45SD010001 4/4 0.1 1.72E+02 N/A 1.6E+03 N N/A N/A NO BSL

7439-97-6 Mercury 0.21 0.21 mg/kg IS45SD010001 1/4 0.12-0.2 2.10E-01 N/A 2.3E+01 N N/A N/A NO BSL

7440-02-0 Nickel 7 16.2 mg/kg IS45SD010001 4/4 0.4-0.7 1.62E+01 N/A 1.6E+03 N N/A N/A NO BSL

7440-09-7 Potassium 388 1,020 mg/kg IS45SD020001 4/4 5.5-9.5 1.02E+03 N/A N/A N/A N/A NO NUT

7782-49-2 Selenium 1.4 1.6 mg/kg IS45SD030001 2/4 1.2-2.1 1.60E+00 N/A 3.9E+02 N N/A N/A NO BSL

7440-23-5 Sodium 397 901 mg/kg IS45SD010001 4/4 70-120 9.01E+02 N/A N/A N/A N/A NO NUT
7440-28-0 Thallium 1.9 1.9 mg/kg IS45SD010001 1/4 1.3-1.5 1.90E+00 N/A 5.5E+00 N N/A N/A NO BSL
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7440-62-2 Vanadium 19.3 35.7 mg/kg IS45SD010001 4/4 0.2-0.3 3.57E+01 N/A 5.5E+02 N N/A N/A NO BSL
7440-66-6 Zinc 23.8 62.2 mg/kg IS45SD010001 4/4 0.3-0.5 6.22E+01 N/A 2.3E+04 N N/A N/A NO BSL

[1] Minimum/Maximum detected concentration.  SQL = Sample Quantification Limit

[2] Maximum concentration is used for screening.  COPC = Chemical of Potential Concern

[3] Background values not available. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[4] Risk-Based Concentration Table, 9/25/2001, U.S. EPA Region III, Jennifer Hubbard.                        To Be Considered

Ten times residential soil RBC (Cancer benchmark value = 1E-06, adjusted HQ=0.1). J = Estimated Value

RBC value for Chromium VI used for total chromium.  K = Biased High

RBC value for pyrene used as surrogate for phenanthrene and benzo(g,h,I)perylene. L = Biased Low

RBC value for mercuric chloride used for mercury.

Lead screening toxicity value is 400 mg/kg, the EPA residential soil screening level for lead. C = Carcinogenic

[5] Rationale Codes N = Noncarcinogenic

Selection Reason: Above Screening Levels (ASL)  

Deletion Reason: No Toxicity Information (NTX)  

Essential Nutrient (NUT)

Below Screening Level (BSL)
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 Scenario Timeframe: Current/Future
 Medium: Surface Water
 Exposure Medium: Water
 Exposure Point: Wetland

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC
of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium
Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

Arsenic MG/KG 27.6 N/A 37.5 MG/KG 37.5 Max [1] 27.6 Mean-N [2]
Lead MG/KG 12.9 N/A 18.5 MG/KG 18.5 Max [1] 12.9 Mean-N [2]

Full statistics for data included in Appendix I.2.
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation.
N/A = Not Applicable because sample size is too small.

(1)  Maximum concentration used for RME EPC because fewer than five samples.
(2)  Mean-N concentration used for CT EPC because fewer than five samples.

Table 3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Reasonable Maximum Exposure Central Tendency
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 Scenario Timeframe: Current/Future
 Medium: Sediment
 Exposure Medium: Sediment
 Exposure Point: Wetland

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC
of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium
Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

Arsenic MG/KG 4.78 N/A 6.1 MG/KG 6.1 Max [1] 4.78 Mean-N [2]

Full statistics for data included in Appendix I.2.
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation.
N/A = Not Applicable because sample size is too small.

(1)  Maximum concentration used for RME EPC because fewer than five samples.
(2)  Mean-N concentration used for CT EPC because fewer than five samples.

Table 3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Reasonable Maximum Exposure Central Tendency
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TABLE 4.1

VALUES USED FOR DAILY INTAKE CALCULATIONS

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Medium:  Surface Water

Exposure Medium:  Surface Water

Receptor Population:  Resident

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csw Chemical Concentration in Water µg/l see Table 3.1 see Table 3.1 Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-SW Ingestion Rate of Water l/hour 0.025 EPA, 1989, (1) 0.025 EPA, 1989, (1) Csw x IR-SW x ET x EF x ED x CF1 x 1/BW

ET Exposure Time hr/day 0.5 (2) 0.5 (2) x 1/AT

 EF Exposure Frequency days/year 78 (3) 39 (3)

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

CF1 Conversion Factor  1 mg/µg 0.001 - - 0.001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989
Dermal 

Absorption Csw Chemical Concentration in Water µg/l see Table 3.1 see Table 3.1 CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 6,170 EPA, 1997, (4) 2,300 EPA, 1997, (4) Csw x SA x PC x CF1 x ET x EF x ED x

PC Permeability Constant cm/hr chem. specific EPA, 1992 chem. specific EPA, 1992 CF2 x 1/BW x 1/AT

CF1 Conversion Factor 1 mg/µg 0.001 - - 0.001 - -

ET Exposure Time hr/day 0.5 (2) 0.5 (2)

EF Exposure Frequency days/year 78 (3) 39 (3)

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

CF2 Conversion Factor 2 l/cm3 0.001 - - 0.001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989

(1)  Professional Judgment assuming one half of the ingestion rate specified for swimming.

(2)  Professional Judgment assuming the resident would spend one half hour in the vicinity of the wetland.

(3)  Professional Judgment assuming 3 days per week for one half of the year for the RME and 1/2 the RME value for the CT.

(4)  RME SA is the sum of the mean surface areas (for a male) of the hands, forearms, feet and lower legs.  CT SA is the sum of the mean surface areas (for a male) of the feet and hands.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  EPA, 1997:  Exposure Factors Handbook. EPA/600/P-95/002Fa.

Exposure Point:  Surface Water at 
     Applicable Site(s)
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TABLE 4.2

VALUES USED FOR DAILY INTAKE CALCULATIONS

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Medium:  Surface Water

Exposure Medium:  Surface Water

Receptor Population:  Resident

Receptor Age:  Child

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csw Chemical Concentration in Water µg/l see Table 3.1 see Table 3.1 Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-SW Ingestion Rate of Water l/hour 0.025 EPA, 1989, (1) 0.025 EPA, 1989, (1) Csw x IR-SW x ET x EF x ED x CF1 x 1/BW

ET Exposure Time hr/day 2 (2) 2 (2) x 1/AT

 EF Exposure Frequency days/year 78 (3) 39 (3)

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1993

CF1 Conversion Factor  1 mg/µg 0.001 - - 0.001 - -

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 2,190 EPA, 1989 2,190 EPA, 1989
Dermal 

Absorption Csw Chemical Concentration in Water µg/l see Table 3.1 see Table 3.1 CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 5,780 EPA, 1997, (4) 1,390 EPA, 1997, (4) Csw x SA x PC x CF1 x ET x EF x ED x

PC Permeability Constant cm/hr chem. specific EPA, 1992 chem. specific EPA, 1992 CF2 x 1/BW x 1/AT

CF1 Conversion Factor 1 mg/µg 0.001 - - 0.001 - -

ET Exposure Time hr/day 2 (2) 2 (2)

EF Exposure Frequency days/year 78 (3) 39 (3)

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1993

CF2 Conversion Factor 2 l/cm3 0.001 - - 0.001 - -

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 2,190 EPA, 1989 2,190 EPA, 1989

(1)  Professional Judgment assuming one half of the ingestion rate specified for swimming.

(2)  Professional Judgment assuming the resident child would spend two hours playing in and around wetlands at the sites.  Wetlands are not suitable for swimming.

(3)  Professional Judgment assuming 3 days per week for one half of the year for the RME and 1/2 the RME value for the CT.

(4)  RME SA is the sum of the mean surface areas of the hands, arms, legs and feet.  CT SA is the sum of the mean surface areas of the hands and feet. Age 9-10 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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  EPA, 1997:  Exposure Factors Handbook. EPA/600/P-95/002Fa.

Exposure Point:  Surface Water at 
     Applicable Site(s)
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TABLE 4.3

VALUES USED FOR DAILY INTAKE CALCULATIONS

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future

Medium:  Surface Water

Exposure Medium:  Surface Water

Receptor Population:  Resident

Receptor Age:  Child/Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Dermal 

Absorption Csw Chemical Concentration in Water µg/l see Table 3.1 see Table 3.1 CDI (mg/kg-day) =

DAevent-A Dermally Absorbed Dose per Event, Adult mg/cm2-event calculated EPA, 1992 calculated EPA, 1992 DAevent x EF x 1/AT

DAevent-C Dermally Absorbed Dose per Event, Child mg/cm2-event calculated EPA, 1992 calculated EPA, 1992

DA-Adj Dermally Absorbed Dose, Age-adjusted mg-year/event-kg calculated calculated DA-Adj = (Daevent-A x SA-A x ED-A x 1/BW-A)

CF1 Conversion Factor 1 mg/µg 0.001 - - 0.001 - - + (Daevent-C x SA-C x ED-C x 1/BW-C)

PC Permeability Constant cm/hr chem. specific EPA, 1992 chem. specific EPA, 1992

t Lag Time hours chem. specific EPA, 1992 chem. specific EPA, 1992 Inorganics: 

ET-A Exposure Time, Adult hr/day 0.5 (1) 0.5 (1)  DAevent-A (mg/cm2-event) = 

ET-C Exposure Time, Child hr/day 2 (2) 2 (2) PC x CW x ET-A x CF1 x CF2

CF2 Conversion Factor 2 l/cm3 0.001 - - 0.001 - -  DAevent-C (mg/cm2-event) = 

 SA-A Skin Surface Area, Adult cm2 6,170 EPA, 1997, (3) 2,300 EPA, 1997, (3) PC x CW x ET-C x CF1 x CF2

SA-C Skin Surface Area, Child cm2 5,780 EPA, 1997, (4) 1,390 EPA, 1997, (4)

EF Exposure Frequency days/year 78 (5) 39 (5) Organics:

ED-A Exposure Duration, Adult years 24 EPA, 1991 9 EPA, 1993 DAevent-A (mg/cm2-event) = 

ED-C Exposure Duration, Child years 6 EPA, 1991 6 EPA, 1991 2 x PC x Csw x (sqrt((6 x t x ET-A)/3.1415)) x CF1 x CF2

BW-A Body Weight , Adult kg 70 EPA, 1991 70 EPA, 1991 DAevent-C (mg/cm2-event) = 

BW-C Body Weight, Child kg 15 EPA, 1991 15 EPA, 1991 2 x PC x Csw x (sqrt((6 x t x ET-C)/3.1415)) x CF1 x CF2

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

Exposure Point:  Surface Water at 
     Applicable Site(s)
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TABLE 4.3

VALUES USED FOR DAILY INTAKE CALCULATIONS

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future

Medium:  Surface Water

Exposure Medium:  Surface Water

Receptor Population:  Resident

Receptor Age:  Child/Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference

Exposure Point:  Surface Water at 
     Applicable Site(s)

Ingestion Csw Chemical Concentration in Water µg/l see Table 3.1 see Table 3.1 Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-SW-A Ingestion Rate of Water, Adult liters/day 0.025 (6) 0.025 (6) Csw x IR-SW-Adj x EF x CF1 x 1/AT

IR-SW-C Ingestion Rate of Water, Child liters/day 0.025 (6) 0.025 (6)

IR-SW-Adj Ingestion Rate of Water, Age-adjusted liter-year/kg-day 0.019 calculated 0.019 calculated IR-SW-Adj (liter-year/kg-day) = 

 EF Exposure Frequency days/year 78 (5) 39 (5) (ED-C x IR-SW-C / BW-C)  +  (ED-A x IR-SW-A / BW-A)

ED-A Exposure Duration, Adult years 24 EPA, 1991 9 EPA, 1993

ED-C Exposure Duration, Child years 6 EPA, 1991 6 EPA, 1991

CF1 Conversion Factor  1 mg/µg 0.001 - - 0.001 - -

BW-A Body Weight , Adult kg 70 EPA, 1991 70 EPA, 1991

BW-C Body Weight, Child kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

(1)  Professional Judgment assuming the resident adult would spend one half hour in the vicinity of the wetlands.  Wetlands are not suitable for swimming.

(2)  Professional Judgment assuming the resident child would spend two hours playing in and around wetlands at the sites.  Wetlands are not suitable for swimming.

(3)  RME SA is the sum of the mean surface areas (for a male) of the hands, forearms, feet and lower legs.  CT SA is the sum of the mean surface areas (for a male) of the feet and hands.

(4)  RME SA is the sum of the mean surface areas of the hands, arms, legs and feet.  CT SA is the sum of the mean surface areas of the hands and feet. Age 9-10 years.

(5)  Professional Judgment assuming 3 days per week for one half of the year for the RME and 1/2 the RME value for the CT.

(6)  Professional Judgment assuming one half of the ingestion rate specified for swimming.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  EPA, 1997:  Exposure Factors Handbook. EPA/600/P-95/002Fa.
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TABLE 4.4

VALUES USED FOR DAILY INTAKE CALCULATIONS

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Medium:  Surface Water

Exposure Medium:  Surface Water

Receptor Population:  Construction Worker

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Dermal 

Absorption Csw Chemical Concentration in Water µg/l see Table 3.1 see Table 3.1 chem. specific CDI (mg/kg-day) =

DAevent Dermally Absorbed Dose per Event mg/cm2-day calculated EPA, 1992 calculated EPA, 1992 DAevent x SA x EF x ED x 1/BW x 1/AT

CF1 Conversion Factor 1 mg/µg 0.001 - - 0.001 - -

PC Permeability Constant cm/hr chem. specific EPA, 1992 chem. specific EPA, 1992 Inorganics:  DAevent (mg/cm2-day) = 

t Lag Time hours chem. specific EPA, 1992 chem. specific EPA, 1992 PC x Csw x ET x CF1 x CF2

t* Time to Reach Steady-state hours chem. specific EPA, 1992 chem. specific EPA, 1992

B
Ratio of Permeability of Stratum Corneum 
to Epidermis

dimensionless chem. specific EPA, 1992 chem. specific EPA, 1992 Organics :

ET Exposure Time hr/day 8 (1) 4 (1) ET<t*:  DAevent (mg/cm2-day) = 

CF2 Conversion Factor 2 l/cm3 0.001 - - 0.001 - - 2 x PC x Csw x (sqrt((6 x t x ET)/3.1415))

 SA Skin Surface Area Available for Contact cm2 5,300 EPA, 1992, (2) 2,000 EPA, 1992, (2)     x CF1 x CF2

EF Exposure Frequency days/year 42 (3) 42 (3)

ED Exposure Duration years 1 EPA, 1991 1 EPA, 1991 ET>t*:  DAevent (mg/cm2-day) = 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 PC x Csw x ( ET/(1+B) + 2 x t x ((1 + 3xB)/(1+B)) 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989     x CF1 x CF2

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989

(1)  Professional Judgment based on construction activities that would occur 8 hrs per day for the RME and 1/2 of a day for the CT.

(2)  RME SA includes head, hands, forearms, and lower legs. CT surface area includes head and hands.

(3)  Professional Judgment based on assumption that construction would result in exposure to surface water for a maximum of two months (not including weekends).

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

Exposure Point:  Excavation Pits in Wetlands at 
Applicable Sites
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TABLE 4.5

VALUES USED FOR DAILY INTAKE CALCULATIONS

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Medium:  Surface Water

Exposure Medium:  Surface Water

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference
Dermal 

Absorption Csw Chemical Concentration in Water µg/l see Table 3.1 see Table 3.1 CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 5,300 EPA, 1992, (1) 2,000 EPA, 1992, (1) Csw x SA x PC x CF1 x ET x EF x ED x

PC Permeability Constant cm/hr chem. specific EPA, 1992 chem. specific EPA, 1992 CF2 x 1/BW x 1/AT

CF1 Conversion Factor 1 mg/µg 0.001 - - 0.001 - -

ET Exposure Time hr/day 0.5 (2) 0.5 (2)

EF Exposure Frequency days/year 125 (3) 110 (3)

ED Exposure Duration years 25 EPA, 1991 6.6 EPA, 1997

CF2 Conversion Factor 2 l/cm3 0.001 - - 0.001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 9,125 EPA, 1989 2,409 EPA, 1989

(1)  RME SA includes head, hands, forearms, and lower legs. CT surface area includes head and hands.

(2)  Professional Judgment assuming that the industrial worker would spend a maximum of 30 minutes per day in the site surface water.

[3]  Professional Judgment assuming 1/2 the value for the industrial worker soil scenario.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  EPA, 1997:  Exposure Factors Handbook.  EPA/600/P-95/002Fa

Exposure Point:  Surface Water at 
     Applicable Site(s)
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TABLE 4.6

VALUES USED FOR DAILY INTAKE CALCULATIONS

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Medium:  Surface Water

Exposure Medium:  Surface Water

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csw Chemical Concentration in Water µg/l see Table 3.1 see Table 3.1 Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-SW Ingestion Rate of Water l/hour 0.025 EPA, 1989, (1) 0.025 EPA, 1989, (1) Csw x IR-SW x ET x EF x ED x CF1 x 1/BW

ET Exposure Time hr/day 0.9 (2) 0.9 (2) x 1/AT

 EF Exposure Frequency days/year 26 (3) 13 (3)

ED Exposure Duration years 9 (4) 9 (4)

CF1 Conversion Factor  1 mg/µg 0.001 - - 0.001 - -

BW Body Weight kg 51 EPA, 1997, (5) 51 EPA, 1997, (5)

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 3,285 EPA, 1989 3,285 EPA, 1989
Dermal 

Absorption Csw Chemical Concentration in Water µg/l see Table 3.1 see Table 3.1 CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 4,600 EPA, 1997, (6) 3,700 EPA, 1997, (6) Csw x SA x PC x CF1 x ET x EF x ED x

PC Permeability Constant cm/hr chem. specific EPA, 1992 chem. specific EPA, 1992 CF2 x 1/BW x 1/AT

CF1 Conversion Factor 1 mg/µg 0.001 - - 0.001 - -

ET Exposure Time hr/day 0.9 (2) 0.9 (2)

EF Exposure Frequency days/year 26 (3) 13 (3)

ED Exposure Duration years 9 (4) 9 (4)

CF2 Conversion Factor 2 l/cm3 0.001 - - 0.001 - -

BW Body Weight kg 51 EPA, 1997, (5) 51 EPA, 1997, (5)

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 3,285 EPA, 1989 3,285 EPA, 1989

(1)  Professional Judgment assuming one half of the ingestion rate specified for swimming.

(2)  Professional Judgment assuming one half of the maximum time the trespasser would spend a at the site (1.8 hours). 

(3)  Professional Judgment assuming 1 day per week for one half of the year for the RME and 1/2 the RME value for the CT.

(4)  Professional Judgment assuming adolescents from 9 to 18 years of age.

(5)  Body weight is average value for the 9 year old and 18 year old male body weight.

6)  Surface area is 25% of total surface area for 12-15 year old male.  95th percentile for total surface area is 1.85 m2, 50th percentile for total surface area is 1.49 m2.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  EPA, 1997: Exposure Factors Handbook.  EPA/600/P-95/002Fa

Exposure Point:  Surface Water at 
     Applicable Site(s)
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TABLE 4.7

VALUES USED FOR DAILY INTAKE CALCULATIONS

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Medium:  Surface Water

Exposure Medium:  Surface Water

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csw Chemical Concentration in Water µg/l see Table 3.1 see Table 3.1 Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-SW Ingestion Rate of Water l/hour 0.025 EPA, 1989, (1) 0.025 EPA, 1989, (1) Csw x IR-SW x ET x EF x ED x CF1 x 1/BW

ET Exposure Time hr/day 0.9 (2) 0.9 (2) x 1/AT

 EF Exposure Frequency days/year 26 (3) 13 (3)

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

CF1 Conversion Factor  1 mg/µg 0.001 - - 0.001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989
Dermal 

Absorption Csw Chemical Concentration in Water µg/l see Table 3.1 see Table 3.1 CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 5,170 EPA, 1996, (4) 1,960 EPA, 1996, (4) Csw x SA x PC x CF1 x ET x EF x ED x

PC Permeability Constant cm/hr chem. specific EPA, 1992 chem. specific EPA, 1992 CF2 x 1/BW x 1/AT

CF1 Conversion Factor 1 mg/µg 0.001 - - 0.001 - -

ET Exposure Time hr/day 0.9 (2) 0.9 (2)

EF Exposure Frequency days/year 26 (3) 13 (3)

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

CF2 Conversion Factor 2 l/cm3 0.001 - - 0.001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989

(1)  Professional Judgment assuming one half of the ingestion rate specified for swimming.

(2)  Professional Judgment assuming one half of the maximum time the trespasser would spend a at the site (1.8 hours). 

(3)  Professional Judgment assuming 1 day per week for one half of the year for the RME and 1/2 the RME value for the CT.

(4)  RME SA is the sum of the mean surface areas (for a male) of the hands, forearms, feet and lower legs.  CT SA is the sum of the mean surface areas (for a male) of the feet and hands.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  EPA, 1996:  Exposure Factors Handbook. EPA/600/8-89/043.

Exposure Point:  Surface Water at 
     Applicable Site(s)
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TABLE 4.8

VALUES USED FOR DAILY INTAKE CALCULATIONS

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Medium:  Sediment

Exposure Medium:  Sediment

Exposure Point:  Sediment at Applicable Site(s)

Receptor Population:  Resident

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csed Chemical Concentration in Sediment mg/kg see Table 3.2 see Table 3.2 Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-Sed Ingestion Rate of Sediment mg/day 25 EPA, 1991, (1) 12.5 EPA, 1993, (1) Csed x IR-Sed x EF x ED x CF3 x

 EF Exposure Frequency days/year 78 (2) 39 (2) 1/BW x 1/AT

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989
Dermal 

Absorption Csed Chemical Concentration in Sediment mg/kg see Table 3.2 see Table 3.2 CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 6,170 EPA, 1997, (3) 2,300 EPA, 1997, (3) Csed x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.36 EPA, 1997, (4) 0.36 EPA, 1997, (4)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 78 (2) 39 (2)

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989

[1]  Professional Judgment assuming 1/4 the daily soil ingestion rate.

(2)  Professional Judgment assuming 3 days per week for one half of the year for the RME and 1/2 the RME value for the CT.

(3)  RME SA is the sum of the mean surface areas (for a male) of the hands, forearms, feet and lower legs.  CT SA is the sum of the mean surface areas (for a male) of the feet and hands.

(4)  RME SSAF is soil adherence to legs for Rugby No. 1 from EPA, 1997, Table 6-12.  CT SSAF is average soil adherence to legs Rugby No. 1 and No. 2 from EPA, 1997, Table 6-12.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  EPA, 1995:  Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
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TABLE 4.9

VALUES USED FOR DAILY INTAKE CALCULATIONS

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Medium:  Sediment

Exposure Medium:  Sediment

Exposure Point:  Sediment at Applicable Site(s)

Receptor Population:  Resident

Receptor Age:  Child

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csed Chemical Concentration in Sediment mg/kg see Table 3.2 see Table 3.2 Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-Sed Ingestion Rate of Sediment mg/day 100 EPA, 1991, [1] 50 EPA, 1993, [1] Csed x IR-Sed x EF x ED x CF3 x

 EF Exposure Frequency days/year 78 (2) 39 (2) 1/BW x 1/AT

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 2,190 EPA, 1989 2,190 EPA, 1989
Dermal 

Absorption Csed Chemical Concentration in Sediment mg/kg see Table 3.2 see Table 3.2 CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 5,780 EPA, 1997, (3) 1,390 EPA, 1997, (3) Csed x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.36 EPA, 1997, (4) 0.36 EPA, 1997, (4)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 78 (2) 39 (2)

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 2,190 EPA, 1989 2,190 EPA, 1989

[1]  Professional Judgment assuming one half the ingestion rate for soil.

(2)  Professional Judgment assuming 3 days per week for one half of the year for the RME and 1/2 the RME value for the CT.

(3)  RME SA is the sum of the mean surface areas of the hands, arms, legs and feet.  CT SA is the sum of the mean surface areas of the hands and feet. Age 9-10 years.

(4)  RME SSAF is soil adherence to legs for Rugby No. 1 from EPA, 1997, Table 6-12.  CT SSAF is average soil adherence to legs Rugby No. 1 and No. 2 from EPA, 1997, Table 6-12.

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, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  EPA, 1995:  Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
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TABLE 4.10

VALUES USED FOR DAILY INTAKE CALCULATIONS

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Medium:  Sediment

Exposure Medium:  Sediment

Exposure Point: Sediment at Applicable Site(s)

Receptor Population:  Resident

Receptor Age:  Child/Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csed Chemical Concentration in Soil mg/kg see Table 3.2 see Table --- see Table 3.2 see Table --- Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-Sed-A Ingestion Rate of Soil, Adult mg/day 25 EPA, 1991, (1) 12.5 EPA, 1993, (1) Csed x IR-Sed-Adj x EF x CF3 x 1/AT

IR-Sed-C Ingestion Rate of Soil, Child mg/day 100 EPA, 1991, (2) 50 EPA, 1993, (2)

IR-Sed-Adj Ingestion Rate of Soil, Age-adjusted mg-year/kg-day 48.6 calculated 21.6 calculated IR-Sed-Adj (mg-year/kg-day) = 

 EF Exposure Frequency days/year 78 (3) 39 (3) (ED-C x IR-Sed-C / BW-C)+(ED-A x IR-Sed-A / BW-A)

ED-A Exposure Duration, Adult years 24 EPA, 1991 9 EPA, 1993

ED-C Exposure Duration, Child years 6 EPA, 1991 6 EPA, 1991

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW-A Body Weight , Adult kg 70 EPA, 1991 70 EPA, 1991

BW-C Body Weight, Child kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989
Dermal 

Absorption Csed Chemical Concentration in Soil mg/kg see Table 3.2 see Table --- see Table 3.2 see Table --- CDI (mg/kg-day) =

SA-A Skin Surface Area Available for Contact, Adult cm2 6,170 EPA, 1997, (4) 2,300 EPA, 1997, (4) Csed x DA-Adj x DABS x CF3  x EF x 1/AT

SA-C Skin Surface Area Available for Contact, Child cm2 5,780 EPA, 1997, (5) 1,390 EPA, 1997, (5)

SSAF-A Soil to Skin Adherence Factor mg/cm2-day 0.36 EPA, 1997, (6) 0.36 EPA, 1997, (6) DA-Adj (mg-year/kg-day) = 

SSAF-C Soil to Skin Adherence Factor mg/cm2-day 0.36 EPA, 1997, (6) 0.36 EPA, 1997, (6) [(ED-C x SA-C x SSAF-C / BW-C)  +  

DA-Adj Dermal Absorption, Age-adjusted mg-year/kg-day 1,590 calculated 307 calculated (ED-A x SA-A x SSAF-A / BW-A)]

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 78 (3) 39 (3)

ED-A Exposure Duration, Adult years 24 EPA, 1991 9 EPA, 1993

ED-C Exposure Duration, Child years 6 EPA, 1991 6 EPA, 1991

BW-A Body Weight , Adult kg 70 EPA, 1991 70 EPA, 1991

BW-C Body Weight, Child kg 15 EPA, 1991 15 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989
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TABLE 4.10

VALUES USED FOR DAILY INTAKE CALCULATIONS

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Medium:  Sediment

Exposure Medium:  Sediment

Exposure Point: Sediment at Applicable Site(s)

Receptor Population:  Resident

Receptor Age:  Child/Adult

[1]  Professional Judgment assuming 1/4 the daily soil ingestion rate.

[2]  Professional Judgment assuming one half the ingestion rate for soil.

(3)  Professional Judgment assuming 3 days per week for one half of the year for the RME and 1/2 the RME value for the CT.

(4)  RME SA is the sum of the mean surface areas (for a male) of the hands, forearms, feet and lower legs.  CT SA is the sum of the mean surface areas (for a male) of the feet and hands.

(5)  RME SA is the sum of the mean surface areas of the hands, arms, legs and feet.  CT SA is the sum of the mean surface areas of the hands and feet. Age 9-10 years.

(6)  RME SSAF is soil adherence to legs for Rugby No. 1 from EPA, 1997, Table 6-12.  CT SSAF is average soil adherence to legs Rugby No. 1 and No. 2 from EPA, 1997, Table 6-12.

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, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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.

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

  and Inorganics value of 1%.
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TABLE 4.11

VALUES USED FOR DAILY INTAKE CALCULATIONS

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Medium:  Sediment

Exposure Medium:  Sediment

Exposure Point:  Sediment at Applicable Site(s)

Receptor Population:  Construction Worker

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csed Chemical Concentration in Sediment mg/kg see Table 3.2 see Table 3.2 Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-Sed Ingestion Rate of Sediment mg/day 480 EPA, 1991, [1] 480 EPA, 1991, [1] Csed x IR-Sed x EF x ED x CF3 x

 EF Exposure Frequency days/year 42 (2) 42 (2) 1/BW x 1/AT

ED Exposure Duration years 1 EPA, 1991 1 EPA, 1991

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989
Dermal 

Absorption Csed Chemical Concentration in Sediment mg/kg see Table 3.2 see Table 3.2 CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 5,300 EPA, 1992, (3) 2,000 EPA, 1992, (3) Csed x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.24 EPA, 1997, (4) 0.24 EPA, 1997, (4)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 42 (2) 42 (2)

ED Exposure Duration years 1 EPA, 1991 1 EPA, 1991

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989

[1]  Assuming the same ingestion rate as for construction activities in soil.

(2)  Professional Judgment based on assumption that construction would result in exposure to sediment for a maximum of two months (not including weekends).

(3)  RME SA includes head, hands, forearms, and lower legs. CT surface area includes head and hands.

(4)  Soil to skin adherence factor is based on maximum adherence factor for construction workers.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  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

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 
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TABLE 4.12

VALUES USED FOR DAILY INTAKE CALCULATIONS

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Medium:  Sediment

Exposure Medium:  Sediment

Exposure Point:  Sediment at Applicable Site(s)

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csed Chemical Concentration in Sediment mg/kg see Table 3.2 see Table 3.2 Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-Sed Ingestion Rate of Sediment mg/day 50 [1] 25 [1] Csed x IR-Sed x EF x ED x CF3 x

 EF Exposure Frequency days/year 125 (1) 110 (1) 1/BW x 1/AT

ED Exposure Duration years 25 EPA, 1991 5 EPA, 1993

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 9,125 EPA, 1989 1,825 EPA, 1989
Dermal 

Absorption Csed Chemical Concentration in Sediment mg/kg see Table 3.2 see Table 3.2 CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 5,300 EPA, 1992, (2) 2,000 EPA, 1992, (2) Csed x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.32 EPA, 1997, (3) 0.32 EPA, 1997, (3)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 125 (1) 110 (1)

ED Exposure Duration years 25 EPA, 1991 6.6 EPA, 1997

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 9,125 EPA, 1989 2,409 EPA, 1989

[1]  Professional Judgment assuming 1/2 the value for the industrial worker soil scenario.

(2)  RME SA includes head, hands, forearms, and lower legs. CT surface area includes head and hands.

(3)  SSAF based on maximum adherence factor for utility workers.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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

  DABS:  Based on Region III Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 
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TABLE 4.13

VALUES USED FOR DAILY INTAKE CALCULATIONS

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Medium:  Sediment

Exposure Medium:  Sediment

Exposure Point:  Sediment at Applicable Site(s)

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adolescent

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csed Chemical Concentration in Sediment mg/kg see Table 3.2 see Table 3.2 Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-Sed Ingestion Rate of Sediment mg/day 50 [1] 25 [1] Csed x IR-Sed x EF x ED x CF3 x 

 EF Exposure Frequency days/year 26 (2) 13 (2) 1/BW x 1/AT

ED Exposure Duration years 9 (3) 9 (3)

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 51 EPA, 1997, (4) 51 EPA, 1997, (4)

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 3,285 EPA, 1989 3,285 EPA, 1989
Dermal 

Absorption Csed Chemical Concentration in Sediment mg/kg see Table 3.2 see Table 3.2 CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 4,600 EPA, 1997 (5) 3,700 EPA 1997 (5) Csed x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.36 EPA, 1997, (6) 0.36 EPA, 1997, (6)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 26 (2) 13 (2)

ED Exposure Duration years 9 (3) 9 (3)

BW Body Weight kg 51 EPA, 1997, (4) 51 EPA, 1997, (4)

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 3,285 EPA, 1989 3,285 EPA, 1989

[1]  Professional Judgment assuming 1/2 the value for the trespasser soil scenario.

(2)  Professional Judgment assuming 1 day per week for one half of the year for the RME and 1/2 the RME value for the CT.

(3)  Professional Judgment assuming adolescents from 9 to 18 years of age.

(4)  Body weight is average value for the 9 year old and 18 year old male body weight.

(5)  Surface area is 25% of total surface area for 12-15 year old male.  95th percentile for total surface area is 1.85 m2, 50th percentile for total surface area is 1.49 m2.

(6)  RME SSAF is soil adherence to legs for Rugby No. 1 from EPA, 1997, Table 6-12.  CT SSAF is average soil adherence to legs Rugby No. 1 and No. 2 from EPA, 1997, Table 6-12.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  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

Page 1 of 1 5/4/2004



TABLE 4.14

VALUES USED FOR DAILY INTAKE CALCULATIONS

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future

Medium:  Sediment

Exposure Medium:  Sediment

Exposure Point:  Sediment at Applicable Site(s)

Receptor Population:  Trespasser/Visitor

Receptor Age:  Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code  Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csed Chemical Concentration in Sediment mg/kg see Table 3.2 see Table 3.2 Chronic Daily Intake (CDI) (mg/kg-day) =

 IR-Sed Ingestion Rate of Sediment mg/day 50 [1] 25 [1] Csed x IR-Sed x EF x ED x CF3 x

 EF Exposure Frequency days/year 26 (2) 13 (2) 1/BW x 1/AT

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

CF3 Conversion Factor  3 kg/mg 0.000001 - - 0.000001 - -

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989
Dermal 

Absorption Csed Chemical Concentration in Sediment mg/kg see Table 3.2 see Table 3.2 CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm2 5,170 EPA, 1996, (3) 1,960 EPA, 1996, (3) Csed x SA x SSAF x DABS x CF3  x EF x 

SSAF Soil to Skin Adherence Factor mg/cm2-day 0.36 EPA, 1997, (4) 0.36 EPA, 1997, (4)  ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids -- chem. specific EPA, 1995 chem. specific EPA, 1995

CF3 Conversion Factor 3 kg/mg 0.000001 - - 0.000001 - -

EF Exposure Frequency days/year 26 (2) 13 (2)

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989

[1]  Professional Judgment assuming 1/2 the value for the trespasser soil scenario.

(2)  Professional Judgment assuming 1 day per week for one half of the year for the RME and 1/2 the RME value for the CT.

(3)  RME SA is the sum of the mean surface areas (for a male) of the hands, forearms, feet and lower legs.  CT SA is the sum of the mean surface areas (for a male) of the feet and hands.

(4)  RME SSAF is soil adherence to legs for Rugby No. 1 from EPA, 1997, Table 6-12.  CT SSAF is average soil adherence to legs Rugby No. 1 and No. 2 from EPA, 1997, Table 6-12.

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, 1992:  Dermal Exposure Assessment:  Principals and Applications. ORD.  EPA/600/8-91/011B.

  EPA, 1993:  Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

  EPA, 1995:  Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.

  EPA, 1996:  Exposure Factors Handbook. EPA/600/8-89/043.
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TABLE 5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

Wetland Adjacent to Site 45, NDW, 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 Target Organ  (4)

Concern Factor (1) RfD (2) Organ Factors (3)

Arsenic Chronic 3.0E-04 mg/kg-day 0.95 2.9E-04 mg/kg-day Skin/vascular 3/1 IRIS 19-Oct-01

Subchronic 3.0E-04 mg/kg-day 0.95 2.9E-04 mg/kg-day Skin/vascular 3/1 HEAST Jul-98

Lead Chronic/Subchronic N/A

N/A = Not Available.

(1)  Refer to RAGS, Part A. Source is EPA Region III Oral Absorption Values for Oral-to-Dermal Extrapolation , April 8, 1999.

      For constituents not available in the Region III document the following general values were used:  VOCs - 80%, Pesticides/PCBs - 50%, dioxins/furans - 50%, and metals - 20%.

(2)  Adjusted dermal RfD = (Oral RfD Value)(Oral to Dermal Adjustment Factor)

(3)  IRIS = Integrated Risk Information System

      HEAST= Health Effects Assessment Summary Tables

(4) For IRIS values, provide the date IRIS was searched.

       For HEAST values, provide the date of HEAST.
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TABLE 5.2

NON-CANCER TOXICITY DATA -- INHALATION

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Chemical Chronic/ Value Units Adjusted Units Primary Combined Sources of Dates

of  Potential Subchronic Inhalation Inhalation Target Uncertainty/Modifying RfC or RfD

Concern RfC RfD Organ Factors Target Organ

Arsenic Chronic N/A

Subchronic N/A

Lead Chronic/Subchronic N/A

N/A = Not Available.
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TABLE 6.1

CANCER TOXICITY DATA -- ORAL/DERMAL

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Chemical Oral Cancer Oral to Dermal Adjusted Dermal Units EPA Source (3) Date (4)

of Potential Slope Factor Adjustment Cancer Slope Factor (1) Carcinogen

Concern  Factor Group (2)
    

Arsenic 1.5E+00 95% 1.6E+00 (mg/kg-day)
-1

A IRIS 19-Oct-01

Lead N/A

N/A = Not Available

(1)  Refer to RAGS, Part A. Source is EPA Region III Oral Absorption Values for Oral-to-Dermal Extrapolation , April 8, 1999.

        Dermal carcinogenicity should not be assessed for the carcinogenic PAHs,  as these chemicals may act directly at the point of contact.

        For constituents not available in the Region III document the following general values were used:  VOCs - 80%, Pesticides/PCBs - 50%, dioxins/furans - 50%, and metals - 20%.

(2)  EPA Carcinogenic Group

       A - Human carcinogen

(3)  Source of cancer toxicity information

       IRIS = Integrated Risk Information System

(4) The date IRIS was searched.
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TABLE 6.2

CANCER TOXICITY DATA -- INHALATION

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Chemical Unit Risk Units Adjustment (1) Inhalation Cancer Units Weight of Evidence/ Source (3) Date (4)

of Potential  Slope Factor Cancer Guidance  

Concern Description (2)

 

Arsenic 4.0E-03 (ug/m3) -1 3500 1.5E+01 (mg/kg-day) -1 A IRIS 19-Oct-01

Lead N/A

N/A = Not Available

(1)  Adjustment Factor applied to Unit Risk to calculate Inhalation Slope Factor = 70 kg x 1/(20 m3/day) x 1000 ug/mg

(2)  EPA Carcinogenic Group

        A - Human carcinogen

(3)  Source of cancer toxicity information

       IRIS = Integrated Risk Information System  

(4) The date IRIS was searched.  
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TABLE 7.1.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future  
Medium:  Surface Water
Exposure Medium:  Surface Water
Exposure Point:  Surface Water in Wetland   
Receptor Population:  Resident
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Arsenic 3.75E+01 µg/L 3.75E+01 µg/L M 1.4E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 4.8E-03
Lead 1.85E+01 µg/L 1.85E+01 µg/L M 7.1E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A

(Total) 4.8E-03

Dermal Arsenic 3.75E+01 µg/L 3.75E+01 µg/L M 3.5E-07 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 1.2E-03
Lead 1.85E+01 µg/L 1.85E+01 µg/L M 1.7E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A

(Total) 1.2E-03

Total Hazard Index Across All Exposure Routes/Pathways   6.0E-03

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Permeability constants and lag time from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD,
        EPA/600/8-91/001B.  Default value of 0.001 cm/hour used for inorganics without published values.
(3)   Chronic
N/A = not available or not applicable.
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TABLE 7.2.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future  
Medium:  Surface Water
Exposure Medium:  Surface Water
Exposure Point:  Surface Water in Wetland   
Receptor Population:  Resident
Receptor Age:  Child

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Arsenic 3.75E+01 µg/L 3.75E+01 µg/L M 2.7E-05 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 8.9E-02
Lead 1.85E+01 µg/L 1.85E+01 µg/L M 1.3E-05 mg/kg-day N/A mg/kg-day N/A N/A N/A

(Total) 8.9E-02

Dermal Arsenic 3.75E+01 µg/L 3.75E+01 µg/L M 6.2E-06 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 2.1E-02
Lead 1.85E+01 µg/L 1.85E+01 µg/L M 3.0E-06 mg/kg-day N/A mg/kg-day N/A N/A N/A

(Total) 2.1E-02

Total Hazard Index Across All Exposure Routes/Pathways   1.1E-01

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Permeability constants and lag time from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD,
         EPA/600/8-91/001B.  Default value of 0.001 cm/hour used for inorganics without published values.
(3)    Chronic
N/A = not available or not applicable.
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TABLE 7.3.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future  
Medium:  Surface Water
Exposure Medium:  Surface Water
Exposure Point:  Surface Water in Wetland   
Receptor Population:  Construction Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Dermal Arsenic 3.75E+01 µg/L 3.75E+01 µg/L M 2.6E-06 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 9.0E-03
Lead 1.85E+01 µg/L 1.85E+01 µg/L M 1.3E-06 mg/kg-day N/A mg/kg-day N/A N/A N/A

(Total) 9.0E-03

Total Hazard Index Across All Exposure Routes/Pathways   9.0E-03

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Permeability constants and lag time from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD,
         EPA/600/8-91/001B.  Default value of 0.001 cm/hour used for inorganics without published values.
(3)    Subchronic value used if available.  Chronic value used if no subchronic value available.
N/A = not available or not applicable.
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TABLE 7.4.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future  
Medium:  Surface Water
Exposure Medium:  Surface Water
Exposure Point:  Surface Water in Wetland   
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Dermal Arsenic 3.75E+01 µg/L 3.75E+01 µg/L M 4.9E-07 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 1.7E-03
Lead 1.85E+01 µg/L 1.85E+01 µg/L M 2.4E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A

(Total) 1.7E-03

Total Hazard Index Across All Exposure Routes/Pathways   1.7E-03

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Permeability constants and lag time from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD,
         EPA/600/8-91/001B.  Default value of 0.001 cm/hour used for inorganics without published values.
(3)    Chronic
N/A = not available or not applicable.
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TABLE 7.5.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future  
Medium:  Surface Water
Exposure Medium:  Surface Water
Exposure Point:  Surface Water in Wetland   
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Arsenic 3.75E+01 µg/L 3.75E+01 µg/L M 1.2E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 3.9E-03
Lead 1.85E+01 µg/L 1.85E+01 µg/L M 5.8E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A

(Total) 3.9E-03

Dermal Arsenic 3.75E+01 µg/L 3.75E+01 µg/L M 2.2E-07 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 7.5E-04
Lead 1.85E+01 µg/L 1.85E+01 µg/L M 1.1E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A

(Total) 7.5E-04

Total Hazard Index Across All Exposure Routes/Pathways   4.7E-03

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Permeability constants and lag time from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD,
         EPA/600/8-91/001B.  Default value of 0.001 cm/hour used for inorganics without published values.
(3)    Chronic
N/A = not available or not applicable.
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TABLE 7.6.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future  
Medium:  Surface Water
Exposure Medium:  Surface Water
Exposure Point:  Surface Water in Wetland   
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Arsenic 3.75E+01 µg/L 3.75E+01 µg/L M 8.6E-07 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 2.9E-03
Lead 1.85E+01 µg/L 1.85E+01 µg/L M 4.2E-07 mg/kg-day N/A mg/kg-day N/A N/A N/A

(Total) 2.9E-03

Dermal Arsenic 3.75E+01 µg/L 3.75E+01 µg/L M 1.8E-07 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 6.1E-04
Lead 1.85E+01 µg/L 1.85E+01 µg/L M 8.8E-08 mg/kg-day N/A mg/kg-day N/A N/A N/A

(Total) 6.1E-04

Total Hazard Index Across All Exposure Routes/Pathways   3.5E-03

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Permeability constants and lag time from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD,
         EPA/600/8-91/001B.  Default value of 0.001 cm/hour used for inorganics without published values.
(3)    Chronic
N/A = not available or not applicable.
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TABLE 7.7.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Sediment
Exposure Medium:  Sediment
Exposure Point: Sediment in Wetland
Receptor Population:  Resident
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 4.7E-07 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 1.6E-03
(Total)    1.6E-03

Dermal Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 1.3E-06 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 4.6E-03
(Total) 4.6E-03

Total Hazard Index Across All Exposure Routes/Pathways   6.1E-03

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic.
(3)    Chronic.
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TABLE 7.8.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Sediment
Exposure Medium:  Sediment
Exposure Point: Sediment in Wetland
Receptor Population:  Resident
Receptor Age:  Child

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 8.7E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 2.9E-02
(Total)    2.9E-02

Dermal Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 5.8E-06 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 2.0E-02
(Total) 2.0E-02

Total Hazard Index Across All Exposure Routes/Pathways   4.9E-02

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic.
(3)    Chronic.
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TABLE 7.9.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Sediment
Exposure Medium:  Sediment
Exposure Point: Sediment in Wetland
Receptor Population:  Construction Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 4.8E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 1.6E-02
(Total)    1.6E-02

Dermal Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 4.1E-07 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 1.4E-03
(Total) 1.4E-03

Total Hazard Index Across All Exposure Routes/Pathways   1.7E-02

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic.
(3)    Subchronic value used if available.  Chronic value used if no subchronic value available.
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TABLE 7.10.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future
Medium:  Sediment
Exposure Medium:  Sediment
Exposure Point: Sediment in  Wetland
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 1.5E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 5.0E-03
(Total)    5.0E-03

Dermal Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 1.6E-06 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 5.6E-03
(Total) 5.6E-03

Total Hazard Index Across All Exposure Routes/Pathways   1.1E-02

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic.
(3)    Chronic.
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TABLE 7.11.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future
Medium:  Sediment
Exposure Medium:  Sediment
Exposure Point: Sediment in Wetland
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 4.3E-07 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 1.4E-03
(Total)    1.4E-03

Dermal Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 4.5E-07 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 1.6E-03
(Total) 1.6E-03

Total Hazard Index Across All Exposure Routes/Pathways   3.0E-03

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic.
(3)    Chronic.
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TABLE 7.12.RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future
Medium:  Sediment
Exposure Medium:  Sediment
Exposure Point: Sediment in Wetland
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (3) Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard (2) Units Units  
Calculation (1)

Ingestion Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 3.1E-07 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 1.0E-03
(Total)    1.0E-03

Dermal Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 3.7E-07 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 1.3E-03
(Total) 1.3E-03

Total Hazard Index Across All Exposure Routes/Pathways   2.3E-03

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic.
(3)    Chronic.
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TABLE 8.1.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Surface Water
Exposure Medium:  Surface Water
Exposure Point: Surface Water in Wetland
Receptor Population:  Resident
Receptor Age:  Child/Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Arsenic 3.75E+01 µg/L 3.75E+01 µg/L M 2.2E-06 mg/kg-day 1.5E+00 (mg/kg-day) -1 3.26E-06
Lead 1.85E+01 µg/L 1.85E+01 µg/L M 1.1E-06 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)    3.3E-06

Dermal Arsenic 3.75E+01 µg/L 3.75E+01 µg/L M 6.5E-07 mg/kg-day 1.6E+00 (mg/kg-day) -1 1.04E-06
Lead 1.85E+01 µg/L 1.85E+01 µg/L M 3.2E-07 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)   1.0E-06

Total Cancer Risk Across All Exposure Routes/Pathways   4.3E-06

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
N/A = not available or not applicable
Dermal absorption per event calculated in Table 8.4a.RME Supplement and Table 8.4b.RME Supplement
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TABLE 8.2.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future
Medium:  Surface Water
Exposure Medium:  Surface Water
Exposure Point: Surface Water in Wetland
Receptor Population:  Construction Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Dermal Arsenic 3.75E+01 µg/L 3.75E+01 µg/L M 3.7E-08 mg/kg-day 1.6E+00 (mg/kg-day) -1 5.97E-08
Lead 1.85E+01 µg/L 1.85E+01 µg/L M 1.8E-08 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)   6.0E-08

Total Cancer Risk Across All Exposure Routes/Pathways   6.0E-08

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Permeability constants and lag time from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD,
        EPA/600/8-91/001B.  Default value of 0.001 cm/hour used for inorganics without published values.
N/A = not available or not applicable
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TABLE 8.3.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future
Medium:  Surface Water
Exposure Medium:  Surface Water
Exposure Point: Surface Water in Wetland
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Dermal Arsenic 3.75E+01 µg/L 3.75E+01 µg/L M 1.7E-07 mg/kg-day 1.6E+00 (mg/kg-day) -1 2.78E-07
Lead 1.85E+01 µg/L 1.85E+01 µg/L M 8.6E-08 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)   2.8E-07

Total Cancer Risk Across All Exposure Routes/Pathways   2.8E-07

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Permeability constants and lag time from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD,
        EPA/600/8-91/001B.  Default value of 0.001 cm/hour used for inorganics without published values.
N/A = not available or not applicable
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TABLE 8.4.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future
Medium:  Surface Water
Exposure Medium:  Surface Water
Exposure Point: Surface Water in Wetland
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Arsenic 3.75E+01 µg/L 3.75E+01 µg/L M 1.5E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 2.27E-07
Lead 1.85E+01 µg/L 1.85E+01 µg/L M 7.5E-08 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)    2.3E-07

Dermal Arsenic 3.75E+01 µg/L 3.75E+01 µg/L M 2.8E-08 mg/kg-day 1.6E+00 (mg/kg-day) -1 4.46E-08
Lead 1.85E+01 µg/L 1.85E+01 µg/L M 1.4E-08 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)   4.5E-08

Total Cancer Risk Across All Exposure Routes/Pathways   2.7E-07

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Permeability constants and lag time from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD,
        EPA/600/8-91/001B.  Default value of 0.001 cm/hour used for inorganics without published values.
N/A = not available or not applicable
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TABLE 8.5.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future
Medium:  Surface Water
Exposure Medium:  Surface Water
Exposure Point: Surface Water in Wetland
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Arsenic 3.75E+01 µg/L 3.75E+01 µg/L M 2.9E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 4.42E-07
Lead 1.85E+01 µg/L 1.85E+01 µg/L M 1.5E-07 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)    4.4E-07

Dermal Arsenic 3.75E+01 µg/L 3.75E+01 µg/L M 6.1E-08 mg/kg-day 1.6E+00 (mg/kg-day) -1 9.74E-08
Lead 1.85E+01 µg/L 1.85E+01 µg/L M 3.0E-08 mg/kg-day N/A (mg/kg-day) -1 N/A

(Total)   9.7E-08

Total Cancer Risk Across All Exposure Routes/Pathways   5.4E-07

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Permeability constants and lag time from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD,
        EPA/600/8-91/001B.  Default value of 0.001 cm/hour used for inorganics without published values.
N/A = not available or not applicable
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TABLE 8.6.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Future
Medium:  Sediment
Exposure Medium:  Sediment
Exposure Point: Sediment in Wetland
Receptor Population:  Resident
Receptor Age:  Child/Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 9.1E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.36E-06
(Total)    1.4E-06

Dermal Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 9.5E-07 mg/kg-day 1.6E+00 (mg/kg-day) -1 1.52E-06
(Total)   1.5E-06

Total Cancer Risk Across All Exposure Routes/Pathways   2.9E-06

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic.
N/A = not available or not applicable

Page 1 of 1 5/4/2004



TABLE 8.7.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future
Medium:  Sediment
Exposure Medium:  Sediment
Exposure Point: Sediment in Wetland
Receptor Population:  Construction Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 6.9E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.0E-07
(Total)    1.0E-07

Dermal Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 5.8E-09 mg/kg-day 1.6E+00 (mg/kg-day) -1 9.3E-09
(Total)   9.3E-09

Total Cancer Risk Across All Exposure Routes/Pathways   1.1E-07

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic.
N/A = not available or not applicable
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TABLE 8.8.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future
Medium:  Sediment
Exposure Medium:  Sediment
Exposure Point: Sediment in Wetland
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 5.3E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 8.0E-07
(Total)    8.0E-07

Dermal Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 5.8E-07 mg/kg-day 1.6E+00 (mg/kg-day) -1 9.3E-07
(Total)   9.3E-07

Total Cancer Risk Across All Exposure Routes/Pathways   1.7E-06

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic.
N/A = not available or not applicable
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TABLE 8.9.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future
Medium:  Sediment
Exposure Medium:  Sediment
Exposure Point: Sediment in Wetland
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 5.5E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 8.2E-08
(Total)    8.2E-08

Dermal Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 5.8E-08 mg/kg-day 1.6E+00 (mg/kg-day) -1 9.3E-08
(Total)   9.3E-08

Total Cancer Risk Across All Exposure Routes/Pathways   1.8E-07

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic.
N/A = not available or not applicable
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TABLE 8.10.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe:  Current/Future
Medium:  Sediment
Exposure Medium:  Sediment
Exposure Point: Sediment in Wetland
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (2) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation (1)

Ingestion Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 1.1E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.6E-07
(Total)    1.6E-07

Dermal Arsenic 6.10E+00 mg/kg 6.10E+00 mg/kg M 1.3E-07 mg/kg-day 1.6E+00 (mg/kg-day) -1 2.0E-07
(Total)   2.0E-07

Total Cancer Risk Across All Exposure Routes/Pathways   3.6E-07

(1)    Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)    Dermal absorption factor from EPA, 1995, Assessing Dermal Exposure from Soil. EPA Region III. EPA/903-K-95-003.
         Dermal absorption factor is 3.2% for arsenic.
N/A = not available or not applicable
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TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe: Current/Future
Receptor Population:  Trespasser/Visitor
Receptor Age:  Adolescents

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total
Surface Water Surface Water Surface Water in Wetland

Arsenic 2.3E-07 -- 4.5E-08 2.7E-07 Arsenic Skin/Vascular 3.9E-03 -- 7.5E-04 4.7E-03

Lead N/A -- N/A N/A Lead N/A -- N/A N/A

(Total) 2.3E-07 0.0E+00 4.5E-08 2.7E-07 (Total) 3.9E-03 0.0E+00 7.5E-04 4.7E-03

Total Cancer Risk Across Surface Water 2.7E-07 Hazard Index Across Surface Water 4.7E-03
Sediment Sediment Sediment in Wetland

Arsenic 8.2E-08 -- 9.3E-08 1.8E-07 Arsenic Skin/Vascular 1.4E-03 -- 1.6E-03 3.0E-03

(Total) 8.2E-08 0.0E+00 9.3E-08 1.8E-07 (Total) 1.4E-03 0.0E+00 1.6E-03 3.0E-03

Total Cancer Risk Across Sediment 1.8E-07 Hazard Index Across Sediment 3.0E-03

Total Cancer Risk Across All Media and All Exposure Routes  4.5E-07 Total Hazard Index Across All Media and All Exposure Routes  7.7E-03

N/A = Not Available

Total Skin HI = 7.7E-03

Total Vascular HI = 7.7E-03
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TABLE 9.2.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe: Current/Future
Receptor Population:  Trespasser/Visitor
Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total
Surface Water Surface Water Surface Water in 

Wetland

Arsenic 4.4E-07 -- 9.7E-08 5.4E-07 Arsenic Skin/Vascular 2.9E-03 -- 6.1E-04 3.5E-03

Lead N/A -- N/A N/A Lead N/A -- N/A N/A

(Total) 4.4E-07 0.0E+00 9.7E-08 5.4E-07 (Total) 2.9E-03 0.0E+00 6.1E-04 3.5E-03

Total Cancer Risk Across Surface Water 5.4E-07 Hazard Index Across Surface Water 3.5E-03
Sediment Sediment Sediment in Wetland

Arsenic 1.6E-07 -- 2.0E-07 3.6E-07 Arsenic Skin/Vascular 1.0E-03 -- 1.3E-03 2.3E-03

(Total) 1.6E-07 0.0E+00 2.0E-07 3.6E-07 (Total) 1.0E-03 0.0E+00 1.3E-03 2.3E-03

Total Cancer Risk Across Sediment 3.6E-07 Hazard Index Across Sediment 2.3E-03

Total Cancer Risk Across All Media and All Exposure Routes  9.0E-07 Total Hazard Index Across All Media and All Exposure Routes  5.8E-03

N/A = Not Available Total Skin HI = 5.8E-03

Total Vascular HI = 5.8E-03
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TABLE 9.3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe: Current/Future
Receptor Population:  Industrial Worker
Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total
Surface Water Surface Water Surface Water in 

Wetland

Arsenic -- -- 2.8E-07 2.8E-07 Arsenic Skin/Vascular -- -- 1.7E-03 1.7E-03

Lead -- -- N/A N/A Lead -- -- N/A N/A

(Total) 0.0E+00 0.0E+00 2.8E-07 2.8E-07 (Total) 0.0E+00 0.0E+00 1.7E-03 1.7E-03

Total Cancer Risk Across Surface Water 2.8E-07 Hazard Index Across Surface Water 1.7E-03
Sediment Sediment Sediment in Wetland

Arsenic 8.0E-07 -- 9.3E-07 1.7E-06 Arsenic Skin/Vascular 5.0E-03 -- 5.6E-03 1.1E-02

(Total) 8.0E-07 0.0E+00 9.3E-07 1.7E-06 (Total) 5.0E-03 0.0E+00 5.6E-03 1.1E-02

Total Cancer Risk Across Sediment 1.7E-06 Hazard Index Across Sediment 1.1E-02

Total Cancer Risk Across All Media and All Exposure Routes  2.0E-06 Total Hazard Index Across All Media and All Exposure Routes  1.2E-02

N/A = Not Applicable 

Total Skin HI = 1.2E-02

Total Vascular HI = 1.2E-02
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TABLE 9.4.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe: Future
Receptor Population:  Resident
Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total
Surface Water Surface Water Surface Water in 

Wetland

Arsenic -- -- N/A N/A Arsenic Skin/Vascular 4.8E-03 -- 1.2E-03 6.0E-03

Lead -- -- N/A N/A Lead N/A -- N/A N/A

(Total) N/A N/A N/A N/A (Total) 4.8E-03 0.0E+00 1.2E-03 6.0E-03

Total Cancer Risk Across Surface Water N/A Hazard Index Across Surface Water 6.0E-03
Sediment Sediment Sediment in Wetland

Arsenic N/A -- N/A N/A Arsenic Skin/Vascular 1.6E-03 -- 4.6E-03 6.1E-03

(Total) N/A N/A N/A N/A (Total) 1.6E-03 0.0E+00 4.6E-03 6.1E-03

Total Cancer Risk Across Sediment N/A Hazard Index Across Sediment 6.1E-03

Total Cancer Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  1.2E-02

N/A = Not Applicable

Total Skin HI = 1.2E-02

Total Vascular HI = 1.2E-02

Page 1 of 1 5/4/2004



TABLE 9.5.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe: Future
Receptor Population:  Resident
Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total
Surface Water Surface Water Surface Water in 

Wetland

Arsenic -- -- N/A N/A Arsenic Skin/Vascular 8.9E-02 -- 2.1E-02 1.1E-01

Lead -- -- N/A N/A Lead N/A -- N/A N/A

(Total) N/A N/A N/A N/A (Total) 8.9E-02 0.0E+00 2.1E-02 1.1E-01

Total Cancer Risk Across Surface Water N/A Hazard Index Across Surface Water 1.1E-01
Sediment Sediment Sediment in Wetland

Arsenic N/A -- N/A N/A Arsenic Skin/Vascular 2.9E-02 -- 2.0E-02 4.9E-02

(Total) N/A N/A N/A N/A (Total) 2.9E-02 0.0E+00 2.0E-02 4.9E-02

Total Cancer Risk Across Sediment N/A Hazard Index Across Sediment 4.9E-02

Total Cancer Risk Across All Media and All Exposure Routes  N/A Total Hazard Index Across All Media and All Exposure Routes  1.6E-01

N/A = Not Applicable

Total Skin HI = 1.6E-01

Total Vascular HI = 1.6E-01
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TABLE 9.6.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe: Future
Receptor Population:  Resident
Receptor Age: Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total
Surface Water Surface Water Surface Water in 

Wetland

Arsenic 3.3E-06 -- 1.0E-06 4.3E-06 Arsenic Skin/Vascular N/A -- N/A N/A

Lead N/A -- N/A N/A Lead N/A -- N/A N/A

(Total) 3.3E-06 0.0E+00 1.0E-06 4.3E-06 (Total) N/A N/A N/A N/A

Total Cancer Risk Across Surface Water 4.3E-06 Hazard Index Across Surface Water N/A
Sediment Sediment Sediment in Wetland

Arsenic 1.4E-06 -- 1.5E-06 2.9E-06 Arsenic Skin/Vascular N/A -- N/A N/A

(Total) 1.4E-06 0.0E+00 1.5E-06 2.9E-06 (Total) N/A N/A N/A N/A

Total Cancer Risk Across Sediment 2.9E-06 Hazard Index Across Sediment N/A

Total Cancer Risk Across All Media and All Exposure Routes  7.2E-06 Total Hazard Index Across All Media and All Exposure Routes  N/A

N/A = Not Applicable
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TABLE 9.7.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Wetland Adjacent to Site 45, NDW, Indian Head, Maryland

Scenario Timeframe: Future
Receptor Population:  Construction Worker
Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

 Absorption Routes Total Target Organ Absorption Routes Total
Surface Water Surface Water Surface Water in 

Wetland

Arsenic -- -- 6.0E-08 6.0E-08 Arsenic Skin/Vascular -- -- 9.0E-03 9.0E-03

Lead -- -- N/A N/A Lead -- -- N/A N/A

(Total) 0.0E+00 0.0E+00 6.0E-08 6.0E-08 (Total) 0.0E+00 0.0E+00 9.0E-03 9.0E-03

Total Cancer Risk Across Surface Water 6.0E-08 Hazard Index Across Surface Water 9.0E-03
Sediment Sediment Sediment in Wetland

Arsenic 1.0E-07 -- 9.3E-09 1.1E-07 Arsenic Skin/Vascular 1.6E-02 -- 1.4E-03 1.7E-02

(Total) 1.0E-07 0.0E+00 9.3E-09 1.1E-07 (Total) 1.6E-02 0.0E+00 1.4E-03 1.7E-02

Total Cancer Risk Across Sediment 1.1E-07 Hazard Index Across Sediment 1.7E-02

Total Cancer Risk Across All Media and All Exposure Routes  1.7E-07 Total Hazard Index Across All Media and All Exposure Routes  2.6E-02

N/A = Not Applicable

Total Skin HI = 2.6E-02

Total Vascular HI = 2.6E-02
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Appendix I.3 
 

Raw Data, Wetland Adjacent to Site 45 
NDW, Indian Head, Maryland 



Table I.3.1
Raw Data, Sediment Samples, Wetland Adjacent to Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

VOCs (µg/kg)
1,1,1-Trichloroethane 21 U 15 U 15 U 13 U 12 U
1,1,2,2-Tetrachloroethane 21 U 15 U 15 U 13 U 12 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 21 U 5.8 J 8.3 J 13 U 12 U
1,1,2-Trichloroethane 21 U 15 U 15 U 13 U 12 U
1,1-Dichloroethane 21 U 15 U 15 U 13 U 12 U
1,1-Dichloroethene 21 U 15 U 15 U 13 U 12 U
1,2,4-Trichlorobenzene 21 U 15 U 15 U 13 U 12 U
1,2-Dibromo-3-chloropropane 21 U 15 U 15 U 13 U 12 U
1,2-Dibromoethane 21 U 15 U 15 U 13 U 12 U
1,2-Dichlorobenzene 21 U 15 U 15 U 13 U 12 U
1,2-Dichloroethane 21 U 15 U 15 U 13 U 12 U
1,2-Dichloropropane 21 U 15 U 15 U 13 U 12 U
1,3-Dichlorobenzene 21 U 15 U 15 U 13 U 12 U
1,4-Dichlorobenzene 21 U 15 U 15 U 13 U 12 U
2-Butanone 21 U 15 U 15 U 13 U 12 U
2-Hexanone 21 U 15 U 15 U 13 U 12 U
4-Methyl-2-pentanone 21 U 15 U 15 U 13 U 12 U
Acetone 63 69 81 18 13
Benzene 21 U 15 U 15 U 13 U 12 U
Bromodichloromethane 21 U 15 U 15 U 13 U 12 U
Bromoform 21 U 15 U 15 U 13 U 12 U
Bromomethane 21 U 15 U 15 U 13 U 12 U
Carbon disulfide 21 U 15 U 15 U 13 U 12 U
Carbon tetrachloride 21 U 15 U 15 U 13 U 12 U
Chlorobenzene 21 U 15 U 15 U 13 U 12 U
Chloroethane 21 U 15 U 15 U 13 U 12 U
Chloroform 21 U 15 U 15 U 13 U 12 U
Chloromethane 21 U 15 U 15 U 13 U 12 U
Cumene 21 U 15 U 15 U 13 U 12 U
Cyclohexane 21 U 15 U 15 U 13 U 12 U
Dibromochloromethane 21 U 15 U 15 U 13 U 12 U
Dichlorodifluoromethane(Freon-12) 21 U 15 U 15 U 13 U 12 U
Ethylbenzene 21 U 15 U 15 U 13 U 12 U
Methyl acetate 21 U 6.6 J 15 U 13 U 12 U
Methyl-tert-butyl ether (MTBE) 21 U 15 U 15 U 13 U 12 U
Methylcyclohexane 21 U 15 U 15 U 13 U 12 U
Methylene chloride 21 U 15 U 15 U 13 U 12 U
Styrene 21 U 15 U 15 U 13 U 12 U
Tetrachloroethene 21 U 15 U 15 U 13 U 12 U
Toluene 21 U 15 U 15 U 13 U 12 U
Trichloroethene 21 U 15 U 15 U 13 U 12 U
Trichlorofluoromethane(Freon-11) 21 U 15 U 15 U 13 U 12 U
Vinyl chloride 21 U 15 U 15 U 13 U 12 U
Xylene, total 21 U 15 U 15 U 13 U 12 U
cis-1,2-Dichloroethene 21 U 15 U 15 U 13 U 12 U
cis-1,3-Dichloropropene 21 U 15 U 15 U 13 U 12 U
o-Xylene 21 U 15 U 15 U 13 U 12 U
trans-1,2-Dichloroethene 21 U 15 U 15 U 13 U 12 U
trans-1,3-Dichloropropene 21 U 15 U 15 U 13 U 12 U

IS45SD04
IS45SD040001

04/03/01

IS45SD01 IS45SD02
IS45SD020001

04/03/01

IS45SD03
IS45SD030001

04/03/01
IS45SD010001

04/03/01
IS45SD010001P

04/03/01
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Table I.3.1
Raw Data, Sediment Samples, Wetland Adjacent to Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

IS45SD04
IS45SD040001

04/03/01

IS45SD01 IS45SD02
IS45SD020001

04/03/01

IS45SD03
IS45SD030001

04/03/01
IS45SD010001

04/03/01
IS45SD010001P

04/03/01

SVOCs (µg/kg)
1,1-Biphenyl 710 U 480 U 480 U 440 U 410 U
2,2'-Oxybis(1-chloropropane) 710 U 480 U 480 U 440 U 410 U
2,4,5-Trichlorophenol 1,800 U 1,200 U 1,200 U 1,100 U 1,000 U
2,4,6-Trichlorophenol 710 U 480 U 480 U 440 U 410 U
2,4-Dichlorophenol 710 U 480 U 480 U 440 U 410 U
2,4-Dimethylphenol 710 U 480 U 480 U 440 U 410 U
2,4-Dinitrophenol 1,800 U 1,200 U 1,200 U 1,100 U 1,000 U
2-Chloronaphthalene 710 U 480 U 480 U 440 U 410 U
2-Chlorophenol 710 U 480 U 480 U 440 U 410 U
2-Methylnaphthalene 710 U 480 U 480 U 440 U 410 U
2-Methylphenol 710 U 480 U 480 U 440 U 410 U
2-Nitroaniline 1,800 U 1,200 U 1,200 U 1,100 U 1,000 U
2-Nitrophenol 710 U 480 U 480 U 440 U 410 U
3,3'-Dichlorobenzidine 710 U 480 U 480 U 440 U 410 U
3- and 4-Methylphenol 710 U 480 U 480 U 440 U 410 U
3-Nitroaniline 1,800 U 1,200 U 1,200 U 1,100 U 1,000 U
4,6-Dinitro-2-methylphenol 1,800 U 1,200 U 1,200 U 1,100 U 1,000 U
4-Bromophenyl-phenylether 710 U 480 U 480 U 440 U 410 U
4-Chloro-3-methylphenol 710 U 480 U 480 U 440 U 410 U
4-Chloroaniline 710 U 480 U 480 U 440 U 410 U
4-Chlorophenyl-phenylether 710 U 480 U 480 U 440 U 410 U
4-Nitroaniline 1,800 U 1,200 U 1,200 U 1,100 U 1,000 U
4-Nitrophenol 1,800 U 1,200 U 1,200 U 1,100 U 1,000 U
Acenaphthene 710 U 480 U 480 U 440 U 410 U
Acenaphthylene 710 U 480 U 480 U 440 U 410 U
Acetophenone 710 U 480 U 480 U 440 U 410 U
Anthracene 710 U 480 U 480 U 440 U 50 J
Atrazine 710 U 480 U 480 U 440 U 410 U
Benzaldehyde 710 R 480 R 480 R 440 R 410 R
Benzo(a)anthracene 710 U 480 U 480 U 440 U 190 J
Benzo(a)pyrene 710 U 480 U 480 U 440 U 190 J
Benzo(b)fluoranthene 710 U 480 U 480 U 440 U 170 J
Benzo(g,h,i)perylene 710 U 480 U 480 U 440 U 96 J
Benzo(k)fluoranthene 710 U 480 U 480 U 440 U 200 J
Butylbenzylphthalate 710 U 480 U 480 U 440 U 410 U
Caprolactam 710 R 480 R 480 R 440 R 410 R
Carbazole 710 U 480 U 480 U 440 U 410 U
Chrysene 710 U 480 U 480 U 440 U 190 J
Di-n-butylphthalate 710 U 480 U 300 J 180 J 170 J
Di-n-octylphthalate 710 U 480 U 480 U 440 U 410 U
Dibenz(a,h)anthracene 710 U 480 U 480 U 440 U 410 U
Dibenzofuran 710 U 480 U 480 U 440 U 410 U
Diethylphthalate 710 U 480 U 480 U 440 U 410 U
Dimethyl phthalate 710 U 480 U 480 U 440 U 410 U
Fluoranthene 710 U 480 U 480 U 440 U 380 J
Fluorene 710 U 480 U 480 U 440 U 410 U
Hexachlorobenzene 710 U 480 U 480 U 440 U 410 U
Hexachlorobutadiene 710 U 480 U 480 U 440 U 410 U
Hexachlorocyclopentadiene 710 U 480 U 480 U 440 U 410 U
Hexachloroethane 710 U 480 U 480 U 440 U 410 U
Indeno(1,2,3-cd)pyrene 710 U 480 U 480 U 440 U 91 J
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Table I.3.1
Raw Data, Sediment Samples, Wetland Adjacent to Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

IS45SD04
IS45SD040001

04/03/01

IS45SD01 IS45SD02
IS45SD020001

04/03/01

IS45SD03
IS45SD030001

04/03/01
IS45SD010001

04/03/01
IS45SD010001P

04/03/01

Isophorone 710 U 480 U 480 U 440 U 410 U
Naphthalene 710 U 480 U 480 U 440 U 410 U
Nitrobenzene 710 U 480 U 480 U 440 U 410 U
Pentachlorophenol 1,800 U 1,200 U 1,200 U 1,100 U 1,000 U
Phenanthrene 710 U 480 U 480 U 440 U 160 J
Phenol 710 U 480 U 480 U 440 U 410 U
Pyrene 710 U 480 U 480 U 440 U 300 J
bis(2-Chloroethoxy)methane 710 U 480 U 480 U 440 U 410 U
bis(2-Chloroethyl)ether 710 U 480 U 480 U 440 U 410 U
bis(2-Ethylhexyl)phthalate 710 U 480 U 480 U 50 J 46 J
n-Nitroso-di-n-propylamine 710 U 480 U 480 U 440 U 410 U
n-Nitrosodiphenylamine 710 U 480 U 480 U 440 U 410 U

Explosives (µg/kg)
1,3,5-Trinitrobenzene 1,100 U 730 U 730 U 660 U 620 U
1,3-Dinitrobenzene 1,100 U 730 U 730 U 660 U 620 U
2,4,6-Trinitrotoluene 1,100 U 730 U 730 U 660 U 620 U
2,4-Dinitrotoluene 710 U 480 U 480 U 440 U 410 U
2,6-Dinitrotoluene 710 U 480 U 480 U 440 U 410 U
2-Amino-4,6-dinitrotoluene 1,100 U 730 U 730 U 660 U 620 U
2-Nitrotoluene 1,100 U 730 U 730 U 660 U 620 U
3-Nitrotoluene 1,100 U 730 U 730 U 660 U 620 U
4-Amino-2,6-dinitrotoluene 1,100 U 730 U 730 U 660 U 620 U
4-Nitrotoluene 1,100 U 730 U 730 U 660 U 620 U
HMX 1,100 U 730 U 730 U 660 U 620 U
Nitrobenzene 1,100 U 730 U 730 U 660 U 620 U
Nitrocellulose 5,300 U 3,600 U 3,600 U 3,400 U 4,200 U
Nitroglycerin 110,000 U 72,000 U 72,000 U 66,000 U 62,000 U
Nitroguanidine 210,000 U 140,000 U 140,000 U 130,000 U 120,000 U
PETN 110,000 U 72,000 U 72,000 U 66,000 U 62,000 U
Perchlorate 5 U 5 U 5 U 5 U 5 U
RDX 1,100 U 730 U 730 U 660 U 620 U
Tetryl 1,100 U 730 U 730 U 660 U 620 U

Metals (mg/kg)

Aluminum 11,600 8,360 12,000 5,310 5,170
Antimony 3.8 J 2.1 U 2.1 U 2 U 1.8 U
Arsenic 6.1 5.1 5 3.9 4.1
Barium 58.8 J 40.6 J 56.4 J 35.4 J 36.1 J
Beryllium 0.71 J 0.41 J 0.57 J 0.45 J 0.44 J
Cadmium 0.21 U 0.14 U 0.18 J 0.13 U 0.12 U
Calcium 1,130 J 714 J 845 J 704 J 550 J
Chromium 19.9 13.7 19.4 10.5 9.7
Cobalt 7.3 J 4.7 J 6.9 J 5.2 J 4 J
Copper 19.8 11.5 13.6 8.7 6.8
Iron 24,100 12,000 16,200 13,300 12,700
Lead 33.2 20.5 26.3 17.5 12.8
Magnesium 1,120 J 782 J 1,090 J 626 J 498 J
Manganese 172 97.9 153 115 106
Mercury 0.21 0.13 U 0.15 U 0.13 U 0.12 U
Nickel 16.2 J 9 J 9.3 J 7 J 13.3
Potassium 897 J 731 J 1,020 J 449 J 388 J
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Table I.3.1
Raw Data, Sediment Samples, Wetland Adjacent to Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

IS45SD04
IS45SD040001

04/03/01

IS45SD01 IS45SD02
IS45SD020001

04/03/01

IS45SD03
IS45SD030001

04/03/01
IS45SD010001

04/03/01
IS45SD010001P

04/03/01

Selenium 2.1 U 1.4 U 1.4 1.6 1.2 U
Silver 0.68 U 0.45 U 0.46 U 0.42 U 0.39 U
Sodium 901 J 555 J 776 J 577 J 397 J
Thallium 2.2 U 1.9 J 1.5 U 1.4 U 1.3 U
Vanadium 35.7 22.1 30.7 21.6 19.3
Zinc 62.2 J 42 J 56 J 23.8 J 27.5 J

Wet Chemistry (mg/kg)

Total organic carbon (TOC) 13,000 15,000 16,000 57,000 9,800
pH 7.3 7 7.7 7.6 7.4

All metalsand TOC concentrations reported in milligrams per kilogram.
All VOCs, SVOCs, and explosives data reported in micrograms per kilogram.
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Table I.3.2
Raw Data, Surface Water Samples, Wetland Adjacent to Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

VOCs (µg/L)
1,1,1-Trichloroethane 10 U 10 U 10 U
1,1,2,2-Tetrachloroethane 10 U 10 U 10 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 10 U 10 U 10 U
1,1,2-Trichloroethane 10 U 10 U 10 U
1,1-Dichloroethane 10 U 10 U 10 U
1,1-Dichloroethene 10 U 10 U 10 U
1,2,4-Trichlorobenzene 10 U 10 U 10 U
1,2-Dibromo-3-chloropropane 10 U 10 U 10 U
1,2-Dibromoethane 10 U 10 U 10 U
1,2-Dichlorobenzene 10 U 10 U 10 U
1,2-Dichloroethane 10 U 10 U 10 U
1,2-Dichloropropane 10 U 10 U 10 U
1,3-Dichlorobenzene 10 U 10 U 10 U
1,4-Dichlorobenzene 10 U 10 U 10 U
2-Butanone 10 U 10 U 10 U
2-Hexanone 10 U 10 U 10 U
4-Methyl-2-pentanone 10 U 10 U 10 U
Acetone 10 U 10 U 10 U
Benzene 10 U 10 U 10 U
Bromodichloromethane 10 U 10 U 10 U
Bromoform 10 U 10 U 10 U
Bromomethane 10 U 10 U 10 U
Carbon disulfide 10 U 10 U 10 U
Carbon tetrachloride 10 U 10 U 10 U
Chlorobenzene 10 U 10 U 10 U
Chloroethane 10 U 10 U 10 U
Chloroform 10 U 10 U 10 U
Chloromethane 10 U 10 U 10 U
Cumene 10 U 10 U 10 U
Cyclohexane 10 U 10 U 10 U
Dibromochloromethane 10 U 10 U 10 U
Dichlorodifluoromethane(Freon-12) 10 U 10 U 10 U
Ethylbenzene 10 U 10 U 10 U
Methyl acetate 10 U 10 U 10 U
Methyl-tert-butyl ether (MTBE) 10 U 10 U 10 U
Methylcyclohexane 10 U 10 U 10 U
Methylene chloride 10 U 10 U 10 U
Styrene 10 U 10 U 10 U
Tetrachloroethene 10 U 10 U 10 U
Toluene 10 U 10 U 10 U
Trichloroethene 10 U 10 U 10 U
Trichlorofluoromethane(Freon-11) 10 UJ 10 UJ 10 UJ
Vinyl chloride 10 U 10 U 10 U
Xylene, total 10 U 10 U 10 U
cis-1,2-Dichloroethene 10 U 10 U 10 U
cis-1,3-Dichloropropene 10 U 10 U 10 U
o-Xylene 10 U 10 U 10 U
trans-1,2-Dichloroethene 10 U 10 U 10 U
trans-1,3-Dichloropropene 10 U 10 U 10 U

IS45SW02
IS45SW020330

03/30/01

IS45SW01
IS45SW010330

03/30/01
IS45SW010330P

03/30/01
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Table I.3.2
Raw Data, Surface Water Samples, Wetland Adjacent to Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

IS45SW02
IS45SW020330

03/30/01

IS45SW01
IS45SW010330

03/30/01
IS45SW010330P

03/30/01

SVOCs (µg/L)
1,1-Biphenyl 10 UJ 10 UJ 10 UJ
2,2'-Oxybis(1-chloropropane) 10 UJ 10 UJ 10 UJ
2,4,5-Trichlorophenol 25 UJ 25 UJ 25 UJ
2,4,6-Trichlorophenol 10 UJ 10 UJ 10 UJ
2,4-Dichlorophenol 10 UJ 10 UJ 10 UJ
2,4-Dimethylphenol 10 UJ 10 UJ 10 UJ
2,4-Dinitrophenol 25 UJ 25 UJ 25 UJ
2-Chloronaphthalene 10 UJ 10 UJ 10 UJ
2-Chlorophenol 10 UJ 10 UJ 10 UJ
2-Methylnaphthalene 10 UJ 10 UJ 10 UJ
2-Methylphenol 10 UJ 10 UJ 10 UJ
2-Nitroaniline 25 UJ 25 UJ 25 UJ
2-Nitrophenol 10 UJ 10 UJ 10 UJ
3,3'-Dichlorobenzidine 10 UJ 10 UJ 10 UJ
3- and 4-Methylphenol 10 UJ 10 UJ 10 UJ
3-Nitroaniline 25 UJ 25 UJ 25 UJ
4,6-Dinitro-2-methylphenol 25 UJ 25 UJ 25 UJ
4-Bromophenyl-phenylether 10 UJ 10 UJ 10 UJ
4-Chloro-3-methylphenol 10 UJ 10 UJ 10 UJ
4-Chloroaniline 10 UJ 10 UJ 10 UJ
4-Chlorophenyl-phenylether 10 UJ 10 UJ 10 UJ
4-Nitroaniline 25 UJ 25 UJ 25 UJ
4-Nitrophenol 25 UJ 25 UJ 25 UJ
Acenaphthene 10 UJ 10 UJ 10 UJ
Acenaphthylene 10 UJ 10 UJ 10 UJ
Acetophenone 10 UJ 10 UJ 10 UJ
Anthracene 10 UJ 10 UJ 10 UJ
Atrazine 10 UJ 10 UJ 10 UJ
Benzaldehyde 10 UJ 10 UJ 10 UJ
Benzo(a)anthracene 10 UJ 10 UJ 10 UJ
Benzo(a)pyrene 10 UJ 10 UJ 10 UJ
Benzo(b)fluoranthene 10 UJ 10 UJ 10 UJ
Benzo(g,h,i)perylene 10 UJ 10 UJ 10 UJ
Benzo(k)fluoranthene 10 UJ 10 UJ 10 UJ
Butylbenzylphthalate 10 UJ 10 UJ 10 UJ
Caprolactam 10 R 10 R 10 R
Carbazole 10 UJ 10 UJ 10 UJ
Chrysene 10 UJ 10 UJ 10 UJ
Di-n-butylphthalate 10 UJ 10 UJ 10 UJ
Di-n-octylphthalate 10 UJ 10 UJ 10 UJ
Dibenz(a,h)anthracene 10 UJ 10 UJ 10 UJ
Dibenzofuran 10 UJ 10 UJ 10 UJ
Diethylphthalate 10 UJ 10 UJ 10 UJ
Dimethyl phthalate 10 UJ 10 UJ 10 UJ
Fluoranthene 10 UJ 10 UJ 10 UJ
Fluorene 10 UJ 10 UJ 10 UJ
Hexachlorobenzene 10 UJ 10 UJ 10 UJ
Hexachlorobutadiene 10 UJ 10 UJ 10 UJ
Hexachlorocyclopentadiene 10 UJ 10 UJ 10 UJ
Hexachloroethane 10 UJ 10 UJ 10 UJ
Indeno(1,2,3-cd)pyrene 10 UJ 10 UJ 10 UJ
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Table I.3.2
Raw Data, Surface Water Samples, Wetland Adjacent to Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

IS45SW02
IS45SW020330

03/30/01

IS45SW01
IS45SW010330

03/30/01
IS45SW010330P

03/30/01

Isophorone 10 UJ 10 UJ 10 UJ
Naphthalene 10 UJ 10 UJ 10 UJ
Nitrobenzene 10 UJ 10 UJ 10 UJ
Pentachlorophenol 25 UJ 25 UJ 25 UJ
Phenanthrene 10 UJ 10 UJ 10 UJ
Phenol 10 UJ 10 UJ 10 UJ
Pyrene 10 UJ 10 UJ 10 UJ
bis(2-Chloroethoxy)methane 10 UJ 10 UJ 10 UJ
bis(2-Chloroethyl)ether 10 UJ 10 UJ 10 UJ
bis(2-Ethylhexyl)phthalate 10 UJ 10 UJ 10 UJ
n-Nitroso-di-n-propylamine 10 UJ 10 UJ 10 UJ
n-Nitrosodiphenylamine 10 UJ 10 UJ 10 UJ

Explosives (µg/L)
1,3,5-Trinitrobenzene 2 U 1.4 U 1.5 U
1,3-Dinitrobenzene 2 U 1.4 U 1.5 U
2,4,6-Trinitrotoluene 2 U 1.4 U 1.5 U
2,4-Dinitrotoluene 2 U 1.4 U 1.5 U
2,6-Dinitrotoluene 2 U 1.4 U 1.5 U
2-Amino-4,6-dinitrotoluene 2 U 1.4 U 1.5 U
2-Nitrotoluene 2 U 1.4 U 1.5 U
3-Nitrotoluene 2 U 1.4 U 1.5 U
4-Amino-2,6-dinitrotoluene 2 U 1.4 U 1.5 U
4-Nitrotoluene 2 U 1.4 U 1.5 U
HMX 2 U 1.4 U 1.5 U
Nitrobenzene 2 U 1.4 U 1.5 U
Nitrocellulose 100 U 100 U 100 U
Nitroglycerin 200 U 140 U 150 U
Nitroguanidine 400 U 280 U 300 U
PETN 200 U 140 U 150 U
Perchlorate 5 U 5 U 5 U
RDX 2 U 1.4 U 1.5 U
Tetryl 2 U 1.4 U 1.5 U

Total Metals (µg/L)
Aluminum 571 504 475
Antimony 7.5 U 7.5 U 7.5 U
Arsenic 34.3 37.5 17.7
Barium 5.7 L 5.1 L 7.5 L
Beryllium 0.1 U 0.1 U 0.1 U
Cadmium 0.5 U 0.5 U 0.5 U
Calcium 4,800 J 4,840 J 5,960
Chromium 18.2 18.3 4.9 J
Cobalt 1.1 U 1.1 U 1.1 U
Copper 12.3 J 12.3 J 13.9 J
Iron 1,300 J 967 J 722 J
Lead 5.6 7.3 18.5
Magnesium 2,060 J 2,100 J 2,060 J
Manganese 39.3 31.8 60.1
Mercury 0.2 U 0.2 U 0.2 U
Nickel 1.6 U 1.6 U 1.7 J
Potassium 1,030 J 1,020 J 1,900 J
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Table I.3.2
Raw Data, Surface Water Samples, Wetland Adjacent to Site 45

RI Report for Sites 6, 39 and 45
NDW, Indian Head, Maryland

Station ID
Sample ID
Sample Date

Chemical Name

IS45SW02
IS45SW020330

03/30/01

IS45SW01
IS45SW010330

03/30/01
IS45SW010330P

03/30/01

Selenium 4.8 U 4.8 U 4.8 U
Silver 1.6 U 1.6 U 1.6 U
Sodium 60,000 J 5,490 J 79,300 J
Thallium 5.2 U 5.2 U 5.2 U
Vanadium 4.5 B 3.6 B 4.5 B
Zinc 46.5 49.1 97.2

Dissolved Metals (µg/L)
Aluminum 253 257 339
Antimony 4.8 J 8.6 J 6 J
Arsenic 33.3 34.8 14
Barium 5 L 5 L 6.8 L
Beryllium 0.35 B 0.34 B 0.2 B
Cadmium 0.68 J 0.6 J 0.86 J
Calcium 4,650 J 4,680 J 5,720
Chromium 18.3 19.7 5.3 J
Cobalt 1.5 J 1 U 1.4 J
Copper 12.8 J 12.3 J 15.7 J
Iron 669 J 675 J 618 J
Lead 2.6 J 2.5 U 9.8
Magnesium 2,000 J 2,080 J 2,130 J
Manganese 27.8 29.1 46
Mercury 0.2 U 0.2 U 0.2 U
Nickel 1.9 J 2.1 J 1.9 J
Potassium 994 J 976 J 1,820 J
Selenium 3.2 U 3.2 U 4.7 J
Silver 2.3 J 1.4 J 1.4 J
Sodium 47,400 J 51,500 J 81,100 J
Thallium 3.9 U 3.9 U 3.9 U
Vanadium 34.9 U 34.9 U 34.9 U
Zinc 57.9 46.1 66.3

Wet Chemistry (mg/L)

Hardness 21 21 23
pH 7.3 7.25 9.32

All metals, VOCs, SVOCs, and explosives concentrations reported in micrograms per liter.
All hardness concentrations reported in milligrams per liter.
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