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Executive Summary 
 
 
 
 
The National Park Service (NPS), National Capital Park Region, under General 
Service Administration (GSA) contract GS-10F-0160J, directed Ecology and En-
vironment, Inc. (E & E) on December 27, 2005, to perform a remedial investiga-
tion (RI) at the Kenilworth Park North Landfill (the Site) in northeast Washington, 
D.C. (Task No. T3000060310).  The RI was initiated because the Site’s history 
includes previous use as a municipal landfill by the District of Columbia.  The pur-
pose of the RI is to determine the nature and extent of contamination resulting 
from the release of hazardous substances to the environment, identify pathways of 
contaminant migration, and evaluate the extent to which the contamination may 
pose a threat to human health or to the environment. 
 
Kenilworth Park and Aquatic Gardens is part of the Anacostia Park unit of Na-
tional Capital Parks-East (NACE), itself part of the National Park System.  The 
Site, which comprises a portion of Kenilworth Park and Aquatic Gardens, is 
bounded by Anacostia Avenue to the east, Kenilworth Marsh and Kenilworth 
Aquatic Gardens to the north, Watts Branch to the south, and the Anacostia River 
to the west (see Figure ES-1).  South of Watts Branch is the Kenilworth Park 
South (KPS) Landfill, which has a history and conditions similar to the Site.  The 
KPS Landfill and the Site have been investigated separately, however, because of 
land title legislation transferring KPN from NPS to the District of Columbia.  De-
pending upon the resolution of legal and procedural issues, it is possible that the 
two projects will be merged under a single feasibility study and remediated as one 
site.  
 
This RI was conducted in accordance with the guidelines set forth in Guidance for 
Conducting Remedial Investigations and Feasibility Studies under CERCLA 
(EPA, 1988) and Conducting Remedial Investigations/Feasibility Studies for 
CERCLA Municipal Landfill Sites (EPA 1991c). 
 
Site History 
From 1942 until 1968, the District of Columbia (the District) used the Site as a 
municipal waste dump (Phillips and Shadel July 1980).  During this period, the Site 
received municipal waste and incinerator ash.  Up until 1968, open burning of the 
municipal waste was conducted, and waste was landfilled without open burning 
two months during 1968, before operations were moved south of Watts Branch 
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(i.e., to the KPS Landfill).  By the 1970s, the landfill was closed and capped, and 
the land had been converted for use as a park.  The Site has remained largely unal-
tered since the landfill closure, except for the construction of the Kenilworth-
Parkside Community Center on the eastern end of the Site adjacent to Anacostia 
Avenue (see Figure ES-2).  The Kenilworth-Parkside Community Center is admin-
istered by the District of Columbia Sports and Entertainment Commission 
(DCSEC), but the United States owns the land.  Federal legislation has been en-
acted authorizing transfer to the District, but the transfer has not yet occurred.     
 
RI Field Activities for KPN Landfill 
The first field investigation at the Site (referred to as the 2000 Geoprobe® investi-
gation in this document) began in June 2000.  A Preliminary Assessment/Site In-
vestigation (PA/SI) was completed in 2002.  Based on the results of the PA/SI, 
NPS initiated this RI on February 27, 2006.  Field activities were completed on 
April 23, 2006.   
 
Summary of Findings 
Based on the field data collected and the analytical results obtained, the findings of 
the physical features and the nature and extent of contamination are as follows.   
 
Ground surface elevation at the Site is highest in the center of the landfill (see Sec-
tion 2, Figures ES-1 and ES-2), sloping downwards towards Watts Branch, the 
Anacostia River, and Kenilworth Marsh.  The highest water table elevation is 
closer to the Anacostia River and decreases in all directions towards adjoining sur-
face waters.  Hydraulic conductivity is variable across the Site, reflecting the het-
erogeneous nature of soils and fill.  The monitoring wells do not show tidal influ-
ence.  Any water that enters the landfill exits the landfill laterally into one of the 
water bodies to the north, west, or south of the landfill periphery.  Groundwater in 
the landfill does not infiltrate to the underlying Patuxent aquifer because of the hy-
draulic head differences between the Patuxent aquifer and surface waters and the 
characteristics of the clays underlying the landfill. 
 
The investigation revealed two distinct fill boundaries, one of metal-containing 
municipal waste and another of largely non-metallic fill material that was placed 
between the typical metal-containing municipal wastes and incinerator ash and the 
adjoining Anacostia River, Watts Branch, and Kenilworth Marsh. 
 
Dieldrin, PCBs, PAHs, and metals were found to exceed screening levels in surface 
soils that constitute the landfill cap.  Where the landfill cap material came from was 
not recorded, and it is possible that contaminants in the landfill cap may have 
originated from the cap material itself or via aerial disposition. However, subsur-
face soils contain contaminants similar to those found in the surface soils. Given 
the difference in spatial distribution of contaminants in the surface and subsurface 
soils, it appears that the source of contaminants in subsurface soils is the landfill 
material, not the landfill cap.     
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Similar contaminants were found in groundwater as were found in soils.  They are 
attributable to the former municipal landfill because the groundwater in the landfill 
is generated almost exclusively by infiltrating precipitation.  It is not possible to 
specifically identify the source of contaminants in sediments because there are so 
many potential sources in the immediate area, the distribution of which is influ-
enced by tidal flows in the Anacostia River. 
 
Human Health Risk Assessment (HHRA) Results 
Based on the risk assessment, the estimates of potential cancer risks to site visitors 
and utility/construction workers from direct contact with on-site soils and sedi-
ments under existing and expected future site use are 3.1 x 10-5 and 6.2 x 10-7, re-
spectively.  The risk to the visitor is above the point of departure of 1 x 10-6.  The 
non-cancer Hazard Index (HI) for child visitors and utility/construction workers is 
3.5 and 2.8, respectively, which is slightly above the HI benchmark of 1.0.  The 
non-cancer HI for adult visitors is 0.5, below the benchmark of 1.0. 
 
The quantitative risk estimates do not include possible health effects from lead be-
cause lead has no EPA-approved toxicity values.  A comparison of the recom-
mended residential screening level (400 milligrams per kilogram [mg/kg]) for lead 
in soil with lead levels reported in surface soils indicates that these soils and sedi-
ments do not pose a risk to recreational visitors.  The adult lead model was used to 
calculate a screening level for lead in surface soils, subsurface soils, and sediment 
that a utility/construction worker may directly contact.  The average lead concen-
tration is below the calculated preliminary remediation goal (PRG) of 455 mg/kg 
for a utility/construction worker, indicating that lead in soils and sediment does not 
pose a risk to utility/construction workers at the Site.  However, although the av-
erage  concentration of lead are below the calculated PRG, the presence of much 
higher lead concentrations in subsurface soils in some areas suggests that excava-
tion activities in those areas could potentially lead to elevated blood lead levels in 
workers and cause adverse health effects (see Section 6 for a detailed discussion of 
the HHRA). 
 
Ecological Risk Assessment Results  
Most of the chemicals detected in the surface soil and sediment at the Site ex-
ceeded the Biological Technical Assistance Group (BTAG) screening benchmarks, 
which are based upon the lowest screening value from a combination of sources 
and are considered to be protective of the most sensitive organism in a given eco-
logical media, i.e., surface water, soil, and sediment. 
 
The results of the screening-level ecological risk assessment (SLERA) suggest that 
wildlife that forage on-site and in the river and drainage ditches on and near the 
Site may be adversely affected by site-related contamination in surface soil and 
sediment.  The potential ecological risks are largely driven by the estimated expo-
sure from diet and, to a lesser extent, by the estimated exposure from incidental 
ingestion of sediment and/or soil.   
 



 
 

Executive Summary 
 

 
11:001096_OX38_20 8 
KPN  Final RI 110107.doc-11/8/2007 

The BTAG screening evaluation for benthic invertebrates, pelagic aquatic life, soil 
invertebrates, and plants suggests that these receptor groups potentially could be 
adversely affected by site-related chemicals.  Most chemicals detected in the soil 
and sediment at the Site exceeded the BTAG screening benchmarks.   
 
Recommendations for Future Work 
Based on the results of the RI and previous site investigations, the following 
activities should be completed to support the feasibility study (FS): 
 
■ Given the conclusions of the SLERA, a baseline ecological risk assessment 

should be conducted to evaluate ecological risks and, if needed, PRGs should 
be calculated for contaminants of concern related to ecological receptors. 

 
■ Given the conclusions of the HHRA, appropriate target risk levels for site con-

taminants should be selected and PRGs calculated for contaminants of concern 
related to human health. 

 
■ In order to establish remedial action goals, an analysis of applicable or relevant 

and appropriate requirements (ARARs) should be completed as part of the FS. 
 
■ Because methane is present within the landfill, a methane survey of the landfill 

should be conducted in order to evaluate the potential impacts of future site ac-
tivities, including remedial action alternatives. 

 
The conclusions of the HHRA and the findings of the RI indicate that remedial 
alternatives evaluated in the FS should address, among other things, the following 
issues: 
 
■ Reduction/elimination of contact with contaminated soil;  
 
■ Reduction/elimination of infiltration through the landfill cap;  
 
■ Assurance that the landfill cap covers all landfill materials; and 
 
■ Attainment of ARARs. 
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Introduction 
 
 
 
 
 
This report contains the following sections: 
 
■ Section 2: Site Location, Description, and History.  This section describes the 

Site’s physical characteristics, environmental setting, history, regulatory his-
tory, and history of previous investigations. 

 
■ Section 3: Remedial Investigation Field Activities.  This section describes the 

field investigations of each medium, including sediment, surface soil, subsur-
face soil, and groundwater; aquifer testing; groundwater elevation surveying, 
electromagnetic landfill boundary survey delineation; deviations from the work 
plan; and the quality assurance and quality control procedures. 

 
■ Section 4:  Analysis of Physical Site Characteristics.  This section analyzes the 

results of the geophysical investigations and other available data to draw con-
clusions as to the landfill volume and the characteristics of surface water and 
groundwater at the Site. 

 
■ Section 5:  Nature and Extent of Contamination.  The section presents the ana-

lytical results of the field investigation and integrates these findings with the re-
sults of previous investigations to describe the nature and extent of contamina-
tion in each medium. 

 
■ Section 6: Human Health Risk Assessment.  This section includes discussions 

on contaminant screening/data gap evaluation; exposure assessment; toxicity 
assessment; risk characterization; and uncertainty analysis.  

 
■ Section 7: Screening Level Ecological Risk Assessment.  This section describes 

screening contaminants against United States Environmental Protection 
Agency (EPA) Region 3 Biological Technical Assistance Group (BTAG) 
screening values and using EPA Environmental Response Team (ERT) spread-
sheets to provide a preliminary evaluation of contaminants of potential eco-
logical concern. 
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■ Section 8:  Conclusions.  This section summarizes the findings of all of the 
previous field investigations, the human health risk assessment, and the screen-
ing level ecological risk assessment. 

 
This Remedial Investigation (RI) was conducted in accordance with the guidelines 
set forth in Guidance for Conducting Remedial Investigations and Feasibility 
Studies under CERCLA (U.S. Environmental Protection Agency [1988]) and Con-
ducting Remedial Investigations/Feasibility Studies for CERCLA Municipal 
Landfill Sites (U.S. Environmental Protection Agency (1991c). 
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Site Location, Description, and 
History 
 
 
 
 
2.1 Site Location and Layout 
Kenilworth Park North (KPN) is part of the 700-acre Kenilworth Park and 
Aquatic Gardens and is located in the most northerly part (Section G) of Anacostia 
Park.  Anacostia Park is situated along both sides of a 5.5-mile stretch of the Ana-
costia River shoreline extending from Buzzard Point in southeast Washington D.C. 
(the District) to the northeast boundary of the District.  Kenilworth Park and 
Aquatic Gardens extends from Benning Bridge to the boundary of the District 
(Figure 2-1).  National Capital Parks-East (NACE), a unit of the National Park 
System, administers the park. 
 
The former Kenilworth Park Landfill is a portion of the 700-acre Kenilworth Park 
and Aquatic Gardens. The former Kenilworth Park Landfill is separated into two 
areas: the Kenilworth Park North Landfill (the Site) and the KPS Landfill, both of 
which are on the east bank of the Anacostia River.  Watts Branch, a tributary to 
the Anacostia River, separates the KPN Landfill from the KPS Landfill.  Kenil-
worth Marsh and the Kenilworth Aquatic Gardens border the Site to the north.  
The Anacostia River is west of the KPN Landfill, and a residential area is to the 
east.  The Kenilworth-Parkside Community Center is located east of the KPN, just 
off Anacostia Avenue, and is managed by the District of Columbia Sports and En-
tertainment Commission (DCSEC). 
 
The area investigated during this RI includes only the Site (see Figure 2-1).  Be-
cause of the proposed transfer of the Site from the NPS to the District, the KPS 
Landfill is being investigated separately.  
 
2.2 Site Description 
The KPN consists of approximately 80 acres of grassy open space and fringing 
trees and shrubs and is used primarily as a recreational area (e.g., football and soc-
cer fields).  The latitude and longitude of the approximate center of the Site is lati-
tude 38o54'32.38" N and longitude 76o56'55.7" W.   The elevation of the center of 
the KPN Landfill is approximately 33 feet above mean sea level (amsl), while all 
but the eastern boundary is at or close to sea level.   
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A concrete and rock seawall is located along part of the west side of the Site along 
the Anacostia River.  Most of the east edge of the KPN Landfill is along Anacostia 
Avenue at an elevation of approximately 15 feet amsl, but slopes down to Watts 
Branch to approximately 5 feet above sea level at its southern end.  Watts Branch 
is tidal along the western side of the landfill boundary, and Kenilworth Marsh and 
the Anacostia River are tidal along the entire shoreline adjoining the KPN Landfill 
to the west and north. 
 
The Kenilworth-Parkside Community Center, located on the eastern side of the 
KPN, is managed and operated by the DCSEC.  The Community Center comprises 
a multi-room community building (i.e., meeting space, day care, and gymnasium), 
playgrounds, an outdoor swimming pool, basketball courts, tennis courts, and 
other facilities.  The KPN, the Aquatic Gardens, and the Community Center prop-
erties are not separated by any boundaries.  All are part of Anacostia Park Section 
G and are under the jurisdiction of the NPS until such time as the land is trans-
ferred to the District.  A fence marks the operational boundary of the Aquatic 
Gardens, but this fence is on the east end of the KPN Landfill, suggesting that the 
landfill extends into Kenilworth Aquatic Gardens.   
 
The KPN is accessible via Anacostia Avenue and Deane Avenue, which both 
branch from Nannie Helen Burroughs Avenue (Burroughs Avenue).  Burroughs 
Avenue is accessed from Kenilworth Avenue, which connects I-295 south of the 
Site to New York Avenue and the Baltimore-Washington Parkway north of the 
Site.  The residential communities of Kenilworth Eastland Gardens and Paradise-
Mayfair are located to the east of the KPN, between Anacostia Avenue and Kenil-
worth Avenue. These communities have a combined population of approximately 
5,449 (U.S. Census Bureau 2000). 
 
2.3 Environmental Setting 
2.3.1 Soils, Geology, and Hydrology 
The KPN lies in the Coastal Plain geologic province approximately 3 miles south-
east of the fall line marking the boundary between the Piedmont and the Coastal 
Plain provinces (U.S. Department of Agriculture July 1976).  Alluvium of recent 
or Quaternary age underlies most of the Site, except at the east end, which is un-
derlain by sand and gravels of the Wicomico Formation, also of Quaternary Age.  
Below both of these is Arundel Clay belonging to the Potomac group of the Creta-
ceous Age.  Because the boundary between the Arundel Clay and the very similar 
overlying clays of the Lower Patapsco Formation could not be defined in the field 
or on the geological map, it is not certain whether any part of the landfill material 
lies on Lower Patapsco clays.  
 
At the very east end of the Site, around the Kenilworth-Parkside Community Cen-
ter, the Wicomico Formation (sand and gravel), which is older than the alluvium, 
outcrops and underlies part of the fill directly, with no intervening alluvium (see 
Section 4.2 for further discussion of the site geology). 
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Because of the low permeability and thickness of the clays underlying the Site, wa-
ter within the landfill is not likely to go downwards nor can it go eastwards against 
the hydraulic gradient.  Rainfall infiltrating into the landfill or the adjoining sand 
and gravel readily becomes groundwater that discharges laterally to surface water 
immediately north, south, and west of the Site (see Section 4.3 for a more com-
plete discussion of the site hydrology). 
 
2.3.2 Surface Water 
The Anacostia River and its banks have been altered from their original condition 
(i.e., before European settlement).  Many marshes and mudflats along the river 
have been filled and all tributaries have been channeled or their flows have been 
modified.  Flows measured upstream in Riverdale, Maryland (northeast branch of 
the Anacostia River) and at Hyattsville, Maryland (northwest branch) averaged 
85.2 cubic feet per second (cfs) and 47.8 cfs, respectively (Manning April 12, 
1995).  These locations are at least 4 miles upstream from the KPN.  Additional 
flow from the area below the measurement locations but above the KPN indicates 
that average flows are probably 150 cfs opposite the Site.  This value is based on 
the watershed area downstream of the measurement locations and upstream of the 
Site, which includes the Beaverdam Creek, Hickey Run, and Watts Branch water-
sheds.  These areas total approximately 15 to 18 square miles.  Runoff at the 
nearby Patuxent River watershed is estimated to be 1 cfs and that value has been 
applied to the KPN because of its proximity and similarity to the Patuxent River 
watershed.  Approximately 5 to 6 miles downstream from the Site, the Anacostia 
River joins the Potomac River, which has an annual flow of 11,967 cfs (Van der 
Leeden, Troise, and Todd 1990). 
 
The Anacostia River is not used as a drinking water source.  It is used for boating 
and fishing, although fish advisories have been issued based on levels of poly-
chlorinated biphenyls (PCBs) found in fish caught in DC waters (District of Co-
lumbia Department of Health 2006).  
 
Swimming in the river is unlikely given the muddy bottom, lack of access, and 
large quantities of trash in the river.  The Anacostia River is tidal in this reach of 
the river with an average tidal range of close to 3 feet. 
 
A portion of the Site is within the 100-year floodplain and the 500-year floodplain 
of the Anacostia River.  Since the park was completed in 1970, the floodplain has 
been confined to a narrow strip around the Site.   
 
Because of tidal flow reversals, the Site could have an impact on surface water and 
sediment quality both upstream and downstream.  The U.S. Department of the 
Navy has researched the movement of sediments within the Anacostia River and 
has not been able to definitely determine the extent of tidal reversals or consequent 
potential sediment transport reversals (Coffin, Polhman, and Mitchell 1999). 
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2.3.3 Federally Listed Endangered or Threatened Species 
According to the United States Department of the Interior's Fish and Wildlife 
Service (USFWS), although there may be transient individuals, no federally listed 
or proposed endangered or threatened species are known to exist within the Site 
boundary (Ratnaswamy 2007, provided in Appendix H).  Previously, the only 
endangered or threatened species known to occur within 4 miles of the Site was 
the Peregrine falcon (Falco peregrinus), which used to be on the endangered list, 
but has now been delisted.   
 
District of Columbia Species of Greatest Conservation Need 
The Government of the District of Columbia, Department of the Environment has 
identified 2 Species of Greatest Conservation Need (SGCN) on the Kenilworth 
Park and Landfill (Appendix H). Current recordings of eastern meadowlark 
(Sturnella magna) and the red-shouldered hawk (Buteo lineatus) have been docu-
mented.  Both birds use the football fields or meadows adjacent to the ‘landfill 
zone’.  The American robin and the red-tailed hawk were used in the SLERA and 
BERA analysis as a surrogate for the eastern meadowlark and the red-shouldered 
hawk, respectively.  No other confirmed or identified SGCN occur at the Site; 
however, the Site contains habitat suitable for other SGCN species (see Appendix 
H). 
 
2.3.4 Critical Habitats 
Using National Wetland Inventory Maps, wetlands and similar critical habitats po-
tentially impacted by the Site were catalogued for 1 mile upstream of the KPN and 
for 15 miles downstream of the Site.  
 
Only a small area of wetlands occurs on-site, primarily along the Anacostia River.  
The closest wetlands include Kenilworth Aquatic Gardens, which immediately ad-
joins the Site, with a wetland frontage of approximately 4,500 feet.  Opposite the 
Site is the Langston golf course, which, including Kingman Lake, gives the golf 
course a wetland frontage of more than 19,000 feet.   
 
2.4 Site History 
2.4.1 Regulatory and Permit History 
The Site was a District-operated former open burning dump and landfill.  The Dis-
trict Refuse Division, as it was known at the time of operation, applied for a permit 
on June 10, 1942, to fill part of what is now the KPN Landfill.  The NPS issued 
Permit Number 1 to the District on August 31, 1942, allowing 35 acres at the east 
end of the Site in “Area A,” known as a “Burning Dump,” to be filled.  The KPS 
Landfill was permitted as “Area B” under Permit Number 2 on June 23, 1958.  
“Area C,” 40 acres on the west side of the Site, was filled under Permit 2 and re-
ceived “Incinerator Residue” (see Appendix A).  All permits for dumping and 
burning expired or were terminated by December 31, 1963.  Nevertheless, the Dis-
trict continued landfill operations until approximately 1970. 
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During landfill operations, the NPS expressed concerns to the District regarding 
the elevation of the landfill, smoke and air emissions, loss of wetland areas that 
supported the Kenilworth Aquatic Gardens, and the need to identify alternative 
disposal facilities.  In February 1968, the NPS entered into an agreement with the 
District under which the District would cease open burning operations and operate 
a model demonstration sanitary landfill until November 1969, with appropriate 
drainage, fencing, compaction, and cover.  Landfill operations ceased on the Site in 
September 1970.  In part through local community efforts, the landfill was capped 
and the land was reclaimed as park land (Kenilworth Park).   
 
The KPN Landfill was closed by the time the Resource Conservation and Recov-
ery Act (RCRA) became law, so the landfill was not subject to RCRA require-
ments at the time of operation.   
 
2.4.2 Landfill Size and Volume 
There is no complete record of the materials disposed of in the landfill or when 
they were disposed; however, aerial photographs and a study completed by Philips 
and Shadel (July 1980) provide insights to the progression of the landfill’s devel-
opment.   
 
A 1957 aerial photograph shows some patches of fill (see Appendix B).  A major 
power transmission line (69 kilovolts [kV]) was laid across the Anacostia River 
and the golf course on the west side of the Anacostia River to the Benning Road 
Potomac Electric Power Co. (PEPCO) plant just south of the park (PEPCO Draw-
ing No. TL300).  By October 15, 1963, the fill area extended almost 700 feet 
north to south.  It extended from the south inlet of the river, to Kenilworth 
Aquatic Gardens, to the inlet just north of the PEPCO plant.  Watts Branch bisects 
the fill area.   
 
Philips and Shadel (July 1980) estimated the amount of waste disposed from 1942 
to 1968 within both the KPN and KPS Landfills: 
 

The District produced approximately 9,900,000 tons of refuse.  An 
estimated 5,600,000 tons of this refuse was incinerated, and the re-
sulting 1,100,000 tons of ash (assuming 80% reduction) was dis-
posed of at Kenilworth Park Landfill.  The remaining 4,300,000 
tons of waste was burned on site.  Assuming a 50% reduction of 
material for open burning results in a total of 3,300,000 tons of 
burned residue and incinerator ash deposited at Kenilworth before 
1968.   
 
Starting in February 1968, sanitary landfill operations were used 
at Kenilworth to dispose of the District’s waste.  For two months, 
refuse was land-filled in the area north of Watts Branch Creek 
[KPN Landfill].  In April, the landfill operation was moved to the 
area south of Watts Branch [KPS Landfill].   
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During this time, an estimated 499,500 tons of raw refuse and an 
additional 316,500 tons of incinerator ash were deposited.  The fi-
nal cover for the landfill was required to be 3 feet of soil or earthy 
material.  In addition, an estimated 50,000 cubic yards of sewage 
sludge was combined with the surface soil to aid in developing the 
grass turf on the completed landfill.  Thus, at completion, Kenil-
worth Park Landfill had approximately 4 million tons of raw re-
fuse, incinerator ash, and other burned residue in place; had an 
average depth of 25 feet; and covered an area of approximately 
145 acres.   

 
Note that Phillips and Shadel did not do any surveying and made no attempt to 
correlate their estimates of waste disposal with the actual volume of the landfill. 
The changes to the Site can be seen in the aerial photographs and historic topog-
raphic maps in Appendix B.   
 
By September 1, 1970, filling was almost complete, the landfill was closed and 
mostly capped, and the land was being converted for use as a park and ball fields.  
A waste transfer station was being constructed across most of the inlet south of 
the park.  By the early 1970s, the combined fill area on both the KPN and KPS 
Landfills extended from the south side of Kenilworth Aquatic Gardens nearly 
4,000 feet to a PEPCO generating plant (currently inactive) and transfer station, 
with a break where the realigned Watts Branch flowed to the Anacostia River.  By 
May 16, 1980, the park was complete.  In the April 5, 1988 aerial photograph 
(Appendix B), no further significant changes are observable. 
 
2.5 Previous Investigations 
The following is a brief description of the previous investigations conducted at the 
Kenilworth Park North and South Landfills by the NPS and other interested parties 
since 1998.  Figure 2-2 identifies locations of samples collected prior to the RI. 
 
2.5.1 Kenilworth Park South Landfill 
In April 1998, the NPS sampled surface soil, subsurface soil, sediments, and 
groundwater as part of an initial assessment of the KPS Landfill.  Analysis of these 
materials revealed levels of heavy metals, particularly lead and cadmium, that were, 
in places, above the EPA Region 3 risk-based concentrations (RBCs) for residen-
tial areas as published in 1998.  Sediments around the KPS Landfill showed ele-
vated polynuclear aromatic hydrocarbon (PAH) and lead levels.  The groundwater 
contained elevated levels of heavy metals, especially lead, but the very turbid na-
ture of the samples implied that the levels of metals were more the result of sus-
pended solids than of dissolved metal ions.  A PA/SI of the KPS Landfill was con-
ducted in 2000 and RI sampling and analysis to fully characterize the KPS Landfill 
began in 2002. 
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2.5.2 Kenilworth Park North Landfill 
 
June 2000 Investigation 
NPS conducted a site visit and preliminary sampling at the KPN Landfill in June 
2000 (see the November 2000 Geoprobe® investigation [Appendix C in the Pre-
liminary Assessment/Site Investigation of Kenilworth Park Landfill North] (Ecol-
ogy and Environment, Inc. February 2002)]).  In this investigation, 20 surface soil 
samples were collected using hand tools and 40 subsurface soil and 8 groundwater 
samples were collected using a Geoprobe®.  Surface and subsurface soil samples 
were analyzed for Target Analyte List (TAL) metals, base/neutral extractable or-
ganic compounds (BNAs, also known as semivolatile organic compounds 
[SVOCs]), pesticides, and PCBs.  Subsurface soil samples were also analyzed for 
total petroleum hydrocarbons-diesel range organics.  Some subsurface soil samples 
were also analyzed for Target Compound List (TCL) organics (volatile organics, 
SVOC, pesticides, and PCBs).  These data are used in Section 5 below to discuss 
the nature and extent of contamination but have not been included in the human 
health risk assessment or screening level ecological risk assessment because they 
are not considered to be of the same quality as the data collected subsequently.  
Therefore, the data sets from these investigations could not be pooled with the 
more recent RI data for use in the risk assessment. 
 
June 2001/2002 Preliminary Assessment/Site Investigation 
In June 2001, samples from the Site were collected as part of the PA/SI.  Eleven 
boreholes were installed and 12 subsurface soil samples were collected.  Fifteen 
surface soil samples, including one duplicate, were collected.  Eight groundwater 
wells were installed and sampled.  Six sediment samples, including one duplicate, 
were collected.  In general, samples were analyzed for TAL metals, SVOCs, pesti-
cides, and PCBs.  Water samples also were analyzed for TCL organics.  The con-
clusion of the PA/SI was that groundwater contaminated by releases from the KPN 
Landfill may have been the source of some adverse impacts on adjoining sedi-
ments.  The PA/SI recommended that an RI be performed to characterize further 
the nature and extent of contamination and to evaluate the potential risks of sur-
face soil contamination (Ecology & Environment 2002). 
 
2005 District of Columbia Sports and Entertainment Commission 
Investigation 
In 2004, the DCSEC developed plans to construct sports fields at the KPN.  The 
DCSEC contracted E & E to conduct a focused soil investigation in the area sur-
rounding the Kenilworth-Parkside Community Center where the most intensive 
public use was anticipated (Ecology and Environment, Inc. October 10, 2005).  
 
The DCSEC study was published in 2005 and the results show that the surface 
soils around the Community Center contain lower concentrations of contaminants 
than the soils used to cap the adjoining parts of the KPN Landfill.  PCBs and diel-
drin concentrations were lower in soils around the Community Center than in other 
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surface soils of the KPN Landfill (as reported in the PA/SI), but the levels of lead 
and arsenic were comparable.  This study concluded that the PCB and dieldrin lev-
els do not represent a risk for recreational users and that all but one of the lead 
levels found were below the RBCs for residential soils.  The arsenic concentrations 
are within the range of local background levels (see Section 5.2).  E & E and the 
NPS presented the results of the report to the public during a meeting in the 
Community Center on October 12, 2005.  
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Remedial Investigation Field 
Activities 
 
 
 
 
3.1 Introduction 
The RI fieldwork for the KPN Landfill included a field investigation of soils, sedi-
ments, and groundwater.  This fieldwork was performed in accordance with the 
work plan and site-specific health and safety plan prepared by E & E (January 
2006).  Investigation activities and the results of the corresponding analyses are 
described below.  Figure 3-1shows the soil, sediment, and monitoring well sam-
pling locations.   
 
Tables 3-1, 3-2, 3-3, and 3-4 summarize the samples collected and the analyses 
performed.  Two sample identifications for each sampling location are noted in the 
tables because the samples were split for two different sets of analyses.  Specific 
activities during the RI field activities were as follows: 
 
■ Thirteen sediment samples (SD-6 through SD-18) were collected.  Five were 

collected along Watts Branch along the southern boundary and six in the Ken-
ilworth Marsh along the northern boundary.  These samples were collected to 
define the extent of contaminant migration from the landfill to the surrounding 
sediments.  Two sediment samples were collected in ditches where surface 
runoff collects near MW-10N in order to evaluate the contaminant migration in 
surface runoff. 

 
■ Twelve surface soil samples (SU-1 through SU-12) were collected along the 

middle of the Site to further determine the nature and extent of contamination 
in areas that were not sampled previously. 

 
■ Two background/proximate off-site soil samples (SU-BK-1 and SU-BK-2) 

were collected for use in conjunction with background levels established at the 
KPS Landfill to determine local background and reference levels for contami-
nants of concern (COCs) (see Section 5.2). 

 
■ Eleven subsurface soil samples from six newly installed monitoring wells (MW-

10N through MW-15N) were collected to further determine the extent of con-
tamination in the subsurface. 

 

3 



 
 

3.  Remedial Investigation Field Activities 
 

 
11:001096_OX38_20 3-2 
KPN  Final RI 110107.doc-11/8/2007 

■ Ten new groundwater monitoring wells (MW-3NR, MW-8NR, MW-9NR, 
MW-10N through MW-16N) were installed and developed.  The first three 
wells replaced wells that did not yield sufficient water for sampling (MW-3NR 
and MW-8NR), and one replaced a well damaged by a vehicle.  The new wells 
were installed to provide information about groundwater quality and contami-
nant migration on the east side and southern boundary of the landfill. 

 
■ Groundwater samples from six existing groundwater monitoring wells (MW-

1N, MW-2N, and MW-4N through MW-7N) and the ten new wells were col-
lected in order to determine the groundwater quality within and migrating from 
the landfill. 

 
■ Wells along the landfill boundaries were slug-tested to determine hydraulic 

conductivity and tidal influence. 
 
■ Monitoring well elevations were surveyed in order to establish water table ele-

vation contours and groundwater flow directions. 
 
■ A geophysical survey of terrain conductivity was conducted to determine, to 

the extent practicable, the approximate boundaries of the fill, especially to the 
east and south. 

 
E & E staff performed all fieldwork, except for drilling and well construction, 
which was provided by Badger Drilling of Marshall, VA.  Samples were analyzed 
by Severn Trent Laboratories (STL) of Buffalo, New York.  E & E provided all 
data interpretation.  A photographic log of field activities is provided in Appendix 
C. 
 
All soil and sediment samples (with rocks and debris first removed) were collected 
using dedicated stainless steel spoons.  Excess water was decanted from sediment 
sample containers.  All samples were placed in coolers maintained with ice to 4° C 
and shipped to the laboratory via overnight delivery with chain-of-custody docu-
ments prepared in accordance with procedures specified in the work plan.  All 
samples were analyzed for TAL metals, pesticides, PCBs, and SVOCs [BNAs]).  
Soil and sediment samples were also measured for percent moisture.  Additional 
aliquots of groundwater were analyzed for volatile organic compounds (VOCs). 
 
3.2 Sediment Investigation 
Thirteen sediment samples (SD-6 though SD-18) from Kenilworth Marsh, from 
the northwestern toe of the landfill, and from Watts Branch were collected from 
the top 3 inches of the sediment column.  The purpose of this sampling was to 
provide additional data for the human health risk assessment (HHRA) and ecologi-
cal risk assessment (ERA) and to assess the probable mechanisms by which con-
taminants from the landfill enter the marsh, i.e., by erosion of the surface soils 





 
 

3.  Remedial Investigation Field Activities 
 

 
11:001096_OX38_20 3-5 
KPN  Final RI 110107.doc-11/8/2007 

on the landfill or by groundwater discharge.  Sampling locations were distributed 
to give more complete coverage of samples around the perimeter of the Site than 
had been provided by previous sampling.  The locations of SD-10, SD-16, SD-17, 
and SD-18 were adjusted in the field to locations that appeared to be either seeps 
into surface water or low points in drainage areas, both potential areas for a con-
centration of contaminants originating from the landfill. 
 
Table 3-1 contains the sediment sample summary and the sampling locations are 
indicated on Figure 3-1.   
 

Table 3-1 Sediment Sample Summary, Kenilworth Park North Landfill 

Location 
Sample 

Date 
Sample 

Time Sample ID Analyses 
KWN-SD-6-022806-001 PCBs, TCL PEST, TCL SVOCS SD-6 02/28/2006 1534 
KWN-SD-6-022806-002 HSL METALS, %MOIST 
KWN-SD-7-022806-003 PCBs, TCL PEST, TCL SVOCS SD-7 02/28/2006 1503 
KWN-SD-7-022806-004 HSL METALS, %MOIST 
KWN-SD-8-022806-005 PCBs, TCL PEST, TCL SVOCS SD-8 02/28/2006 1441 
KWN-SD-8-022806-006 HSL METALS, %MOIST 
KWN-SD-9-022806-007 PCBs, TCL PEST, TCL SVOCS SD-9 02/28/2006 1600 
KWN-SD-9-022806-008 HSL METALS, %MOIST 
KWN-SD-10-022806-009 PCBs, TCL PEST, TCL SVOCS SD-10 02/28/2006 1615 
KWN-SD-10-022806-010 HSL METALS, %MOIST 
KWN-SD-11-030106-011 PCBs, TCL PEST, TCL SVOCS SD-11 03/01/2006 1042 
KWN-SD-11-030106-012 HSL METALS, %MOIST 
KWN-SD-12-030106-013 PCBs, TCL PEST, TCL SVOCS SD-12 03/01/2006 1348 
KWN-SD-12-030106-014 HSL METALS, %MOIST 
KWN-SD-13-030106-015 PCBs, TCL PEST, TCL SVOCS SD-13 03/01/2006 1405 
KWN-SD-13-030106-016 HSL METALS, %MOIST 
KWN-SD-14-030106-017 PCBs, TCL PEST, TCL SVOCS SD-14 03/01/2006 1430 
KWN-SD-14-030106-018 HSL METALS, %MOIST 
KWN-SD-15-030106-019 PCBs, TCL PEST, TCL SVOCS SD-15 03/01/2006 1447 
KWN-SD-15-030106-020 HSL METALS, %MOIST 
KWN-SD-16-030106-021 PCBs, TCL PEST, TCL SVOCS SD-16 03/01/2006 1248 
KWN-SD-16-030106-022 HSL METALS, %MOIST 
KWN-SD-17-030106-023 PCBs, TCL PEST, TCL SVOCS SD-17 03/01/2006 1516 
KWN-SD-17-030106-024 HSL METALS, %MOIST 
KWN-SD-18-030106-025 PCBs, TCL PEST, TCL SVOCS SD-18 03/01/2006 1228 
KWN-SD-18-030106-026 HSL METALS, %MOIST 

Key: 
 HSL = Hazardous Substances List 

 
3.3 Surface Soil Investigation 
During the RI field investigation 12 additional surface soil samples (SU-1 through 
SU-12) were collected from the Site to obtain data on the physical and chemical 
nature of site soils, the lateral extent of contamination, and the potential impact of 
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surface soils on human health and the environment.  All surface soil samples were 
grab samples collected from the 0- to 6-inch interval below the surface. 
 
In addition, two background surface soil samples, SU-BK-1 and SU-BK-2, were 
collected from the northern boundary of the Kenilworth Aquatic Gardens to fur-
ther define background levels, particularly for metals.  These soils were collected 
from an area that is not exposed to landfill runoff and that are not known to be af-
fected by any commercial or industrial activity related to the Site.  
 
Table 3-2 presents the surface soil sample summary, including the two background 
samples.  Sampling locations are indicated on Figure 3-1.   
 

Table 3-2 Surface Soil Sample Summary, Including Background Surface Soil 
Samples, Kenilworth Park North Landfill 

Location Sample ID 
Sample  

Date 
Sample 

Time Parameter 
KWN-SU-1-030206-027 PCBs, TCL PEST, TCL SVOCS SU-1 
KWN-SU-1-030206-028 

03/02/2006 1037 
HSL METALS, %MOIST 

KWN-SU-2-030206-029 PCBs, TCL PEST, TCL SVOCS SU-2 
KWN-SU-2-030206-030 

03/02/2006 1111 
HSL METALS, %MOIST 

KWN-SU-3-030206-031 PCBs, TCL PEST, TCL SVOCS SU-3 
KWN-SU-3-030206-032 

03/02/2006 1134 
HSL METALS, %MOIST 

KWN-SU-4-030206-033 PCBs, TCL PEST, TCL SVOCS SU-4 
KWN-SU-4-030206-034 

03/02/2006 1215 
HSL METALS, %MOIST 

KWN-SU-5-030206-035 PCBs, TCL PEST, TCL SVOCS SU-5 
KWN-SU-5-030206-036 

03/02/2006 1358 
HSL METALS, %MOIST 

KWN-SU-6-030206-037 PCBs, TCL PEST, TCL SVOCS SU-6 
KWN-SU-6-030206-038 

03/02/2006 1418 
HSL METALS, %MOIST 

KWN-SU-7-030206-039 PCBs, TCL PEST, TCL SVOCS SU-7 
KWN-SU-7-030206-040 

03/02/2006 1454 
HSL METALS, %MOIST 

KWN-SU-8-030206-041 PCBs, TCL PEST, TCL SVOCS SU-8 
KWN-SU-8-030206-042 

03/02/2006 1511 
HSL METALS, %MOIST 

KWN-SU-9-030206-043 PCBs, TCL PEST, TCL SVOCS SU-9 
KWN-SU-9-030206-044 

03/02/2006 1540 
HSL METALS, %MOIST 

KWN-SU-10-030306-045 PCBs, TCL PEST, TCL SVOCS SU-10 
KWN-SU-10-030306-046 

03/03/2006 1149 
HSL METALS, %MOIST 

KWN-SU-11-030306-047 PCBs, TCL PEST, TCL SVOCS SU-11 
KWN-SU-11-030306-048 

03/03/2006 1220 
HSL METALS, %MOIST 

KWN-SU-12-030306-049 PCBs, TCL PEST, TCL SVOCS SU-12 
KWN-SU-12-030306-050 

03/03/2006 1254 
HSL METALS, %MOIST 

KWN-SU-BK-1-030306-051 PCBs, TCL PEST, TCL SVOCS SU-BK-1 
KWN-SU-BK-1-030306-052 

03/03/2006 1500 
HSL METALS, %MOIST 

KWN-SU-BK-2-030306-053 PCBs, TCL PEST, TCL SVOCS SU-BK-2 
KWN-SU-BK-2-030306-054 

03/03/2006 1530 
HSL METALS, %MOIST 
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3.4 Subsurface Soil Investigation 
3.4.1 Soil Borings 
Subsurface soil samples were collected when the new monitoring wells were 
drilled to characterize the fill or subsurface materials in previously unexplored ar-
eas.  Eleven samples were collected from six monitoring wells (MW-10N through 
MW-15N).  Subsurface soil samples were collected at approximately 10-foot in-
tervals within each new borehole.  Soils that were mostly sand and gravel were not 
sampled.  The samples were collected from the split-spoon sampler using stainless 
steel spoons decontaminated before sampling. 
 
Drilling at MW-13N (sample location SB-4) and MW-15N (sample location SB-6) 
did not yield enough sample material to fill two 8-ounce jars.  Samples collected at 
SB-4 at 10 feet, 20 feet and 30 feet below ground surface (bgs) and the sample 
collected at SB-6 at 5 feet were analyzed only for pesticides, PCBs, and SVOCs.   
 
Table 3-3 presents the subsurface soil sample summary.  Sampling locations are 
indicated on Figure 3-1.   
 

Table 3-3 Subsurface Soil Sample Summary, Kenilworth Park North Landfill 

Location Sample ID 
Depth 

(ft) 
Sample 

Date 
Sample 

Time Parameter 
KWN-SB-1-030706-055-25 PCBs, TCL PEST, TCL SVOCS SB-1 (MW-10) 
KWN-SB-1-030706-056-25 

25 03/07/06 1245 
HSL METALS, %MOIST 

KWN-SB-2-030606-057-10 PCBs, TCL PEST, TCL SVOCS SB-2 (MW-11) 
KWN-SB-2-030606-058-10 

10 1113 
HSL METALS, %MOIST 

KWN-SB-2-030606-057-20 PCBs, TCL PEST, TCL SVOCS SB-2 (MW-11) 
KWN-SB-2-030606-058-20 

20 

03/06/06

1135 
HSL METALS, %MOIST 

KWN-SB-3-030606-059-10 PCBs, TCL PEST, TCL SVOCS 
KWN-SB-3-030606-060-10 

10 1315 
HSL METALS, %MOIST 

KWN-SB-3-030606-059-20 PCBs, TCL PEST, TCL SVOCS 

SB-3 (MW-12) 

KWN-SB-3-030606-060-20 
20 

03/06/06

1350 
HSL METALS, %MOIST 

KWN-SB-4-030706-061-10 10 0900 PCBs, TCL PEST, TCL SVOCS 
KWN-SB-4-030706-061-20 20 0922 PCBs, TCL PEST, TCL SVOCS 

SB-4 (MW-13) 

KWN-SB-4-030706-061-30 30 

03/07/06

0940 PCBs, TCL PEST, TCL SVOCS 
KWN-SB-5-030306-063-05 PCBs, TCL PEST, TCL SVOCS SB-5 (MW-14) 
KWN-SB-5-030306-064-05 

05 03/03/06 1200 
HSL METALS, %MOIST 

SB-6 (MW-15) KWN-SB-6-030306-065-05 05 03/03/06 1015 PCBs, TCL PEST, TCL SVOCS 
KWN-SB-6-030306-065-10 HSL METALS, %MOIST SB-6 (MW-15) 
KWN-SB-6-030306-066-10 

10 03/03/06 1030 
PCBs, TCL PEST, TCL SVOCS 

 
3.4.2 Landfill Gas Monitoring 
Air was monitored during drilling activities with a Gasport multi-gas meter (carbon 
monoxide [CO], hydrogen sulfide [H2S], methane [CH4], oxygen [O2]) to detect 
explosive and dangerous gas levels.  Three wells (MW-8NR, MW-10N, and MW-
13N) that extend into the former District landfill wastes north of Deane Avenue 
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showed levels of landfill gases up to 100% of the lower explosive limit (LEL).  As 
noted in Section 3.5.3, these wells were purged and sampled using a bailer instead 
of the submersible and peristaltic pumps to avoid the possibility of igniting landfill 
methane.  
 
3.5 Groundwater Investigation 
The objectives of the RI groundwater investigation were to confirm the results of 
the PA/SI and to fill any data gaps.  The five existing and ten new wells were sam-
pled and water levels measured.  The new wells were installed in the following lo-
cations: 
 
■ Around the landfill perimeter,  
 
■ At the high points along the landfill center line, and  
 
■ Adjacent to the Kenilworth-Parkside Community Center, between the local 

neighborhood and the Center, a previously uninvestigated area of possible 
groundwater contamination. 

 
Currently, 16 groundwater monitoring wells (MW-1N, MW-2N, MW-3NR, MW-
4N through MW-7N, MW-8NR, MW-9NR, and MW-10N through MW-16N) are 
located within the study area.  (The “R” designation indicates that the well is a re-
placement well.)   
 
Groundwater samples were collected from new and existing wells and were ana-
lyzed for pesticides/PCBs, TCL BNAs (SVOCs), TCL VOCs, and TAL metals. 
 
3.5.1 Monitoring Well Installation 
Ten new groundwater monitoring wells (MW-3NR, MW-8NR, MW-9NR, MW-
10N through MW-16N) were installed within the study area.  The rationale for in-
stallation of these wells is as follows. 
 
■ Two monitoring wells (MW-8NR and MW-13N) were installed on the center-

line of the KPN Landfill to establish the probable maximum water table eleva-
tions at the Site. 

 
■ Four monitoring wells (MW-14N, MW-15N, and MW-16N, and a replacement 

well, MW-9NR) were installed along Watts Branch and the Anacostia River at 
the landfill’s southern boundary to evaluate whether contaminants are migrat-
ing to either water body. 

 
■ Two monitoring wells (MW-11N and MW-12N) were installed near the Ken-

ilworth-Parkside Community Center because this area had not been investi-
gated previously.  MW-12N was installed partly through landfill material, but 
MW-11did not encounter landfill materials and appears to be in a “back-
ground” location, monitoring flow from off-site. 
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■ One additional monitoring well (MW-10N) was installed to further character-

ize groundwater discharging to Kenilworth Marsh from beneath the landfill.   
 
The locations for the 10 new wells are depicted in Figure 3-1.  Monitoring well 
borehole logs and construction diagrams are provided in Appendix D.  Table 3-4 
summarizes monitoring well construction and development. 
 
Under the supervision of a qualified geologist, Badger Drilling of Marshall, Vir-
ginia, a licensed driller, conducted the drilling using a truck-mounted vehicle rig 
with hollow-stem auger (HSA) technology.  The geologist prepared a well log, 
based on split-spoon samples and consultation with the driller on variations in drill-
ing resistance and changes in materials coming up the augers.  Once the drill had 
reached the saturation zone, the geologist determined the depth to install the well 
screen.  Well screens were installed such that they extended above and below the 
water table.  The screen was kept short (10 feet) to avoid mixing landfill leachate 
with other groundwater to the extent practicable.   
 
Cuttings generated were stored in 55-gallon drums and disposed of off-site.  
 
Each well was completed with a sand pack extending approximately 2 feet above 
the top of the screen, a bentonite seal above the sand pack, cement-bentonite grout 
above this, and a concrete pad at the surface.  The driller constructed the wells and 
the geologist noted the type and quantity of materials used.  The driller developed 
and completed the wells with a lockable steel surface casing or subsurface man-
hole-type completion with lockable well cap.  
 
3.5.2 Monitoring Well Development 
Following construction of the new wells, MW-3NR, MW-8NR, MW-9NR, and 
MW-10N through MW-16N were developed using a submersible pump that was 
decontaminated after developing each well.  Each well was developed to yield 
clear water.  The exceptions were MW-8NR and MW-13N, which were completed 
within the landfill materials (Table 3-4).  Both MW-8NR and MW-13N showed 
much higher conductivity than the other monitoring wells during purging (Table 3-
5).  Development water removed from the wells was stored in 55-gallon drums and 
disposed of off-site. 
 
3.5.3 Groundwater Sampling 
Groundwater samples were collected from the 10 new wells (MW-3NR, MW-
8NR, MW-9NR, and MW-10N through MW-16N) and the six previously existing 
groundwater monitoring wells (MW-1N, MW-2N, MW-4N, MW-5N, MW6N, 
MW-7N) at the KPN Landfill.  The new wells were sampled more than 48 hours 
after development to allow the well to recharge with groundwater representative 
of the groundwater in the immediate vicinity of the well and to ensure that it was 
not affected by the installation.  
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Groundwater sampled from the monitoring wells was analyzed for TCL pesti-
cides/Aroclors (PCBs), TCL SVOCs (BNAs), TCL VOCs, and TAL metals, using 
the same analytical methods used for previous sampling events.  Using the same 
method enables analytical results from all previous investigations to be compared. 
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Table 3-4 Monitoring Well Construction and Development Summary, Kenilworth Park North Landfill 

Well ID 

Depth of 
Well 

(ft bgs) 

PVC Well 
Casing 

Diameter 
(in) 

Screen 
Length

(ft) 

Screen 
Interval 
(ft bgs) 

Screen 
Type 

Sand Pack 
Interval 
(ft bgs) 

Bentonite 
Seal Interval 

(ft bgs) Protection 

Volume 
Pumped- Well 
Development 

(gal) 
MW-3NR 29.4 2 10 19.4-29.4 #10 PVC 

(.01in) 
17.4-29.4 15.4-17.4 3ft Projecting protective 

casing w/ Lock 
25 

MW-8NR 40 2 10 30-40 #10 PVC 
(.01in) 

27.3-40 25.3-27.3 Flush Mount Casing w/ 
Lock 

7 

MW-9NR 14 2 10 4-14 #10 PVC 
(.01in) 

3-14 2-3 3ft Projecting protective 
casing w/ Lock 

36 

MW-10N 25 2 10 15-25 #10 PVC 
(.01in) 

13-25 11-13 Flush Mount Casing w/ 
Lock 

27 

MW-11N 20 2 10 10-20 #10 PVC 
(.01in) 

7.5-20 5-7.5 Flush Mount Casing w/ 
Lock 

42 

MW-12N 20 2 10 10-20 #10 PVC 
(.01in) 

8-20 5’10”-8” Flush Mount Casing w/ 
Lock 

36 

MW-13N 33 2 10 23-33 #10 PVC 
(.01in) 

21-33 19-21 Flush Mount Casing w/ 
Lock 

36 

MW-14N 10 2 10 0.0-10 #10 PVC 
(.01in) 

1-10 0.5-1.0 Flush Mount Casing w/ 
Lock 

48 

MW-15N 10 2 10 0.0-10 #10 PVC 
(.01in) 

1-10 0.5-1.0 Flush Mount Casing w/ 
Lock 

18 

MW-16N 15 2 10 5-15 #10 PVC 
(.01in) 

3-15 1-3 Flush Mount Casing w/ 
Lock 

42 
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Table 3-5 Monitoring Well Purging and Field Chemistry Measurements, Kenilworth 

Park North Landfill 

Well 
Number 

Well 
Diameter 

(in) 
Well 

Depth (ft) 
Depth to 
Water (ft)

Volume 
Purged 

(gal) Date 

Time 
Purging 

Complete pH 
Conductivity 

(mS/cm) 
Existing Wells 

MW-1N 2  20   9.10 22 3/6/06 1057 4.93 0.306 
MW-2N 2  25   12.50 25 3/6/06 1342 6.35 2.210 
MW-4N 2  15   10.34 4 3/7/06 1305 6.47 0.980 
MW-5N 2  12   9.34 2.5 3/6/06 1526 6.55 0.619 
MW-6N 2  22   12.25 25 3/7/06 1110 6.48 2.060 
MW-7N 2  15  10.50 15 3/7/06 1437 6.40 1.840 

New Wells 
MW-3NR 2  30.80 16.80 18 3/10/06 1444 6.50 2.130 
MW-8NR 2  40.00 26.00 27 3/10/06 1500 6.32 7.730 
MW-9NR 2  15.00 7.20 15 3/13/06 1042 7.02 1.050 
MW-10N 2  24.80 10.60 28 3/13/06 1323 6.67 1.740 
MW-11N 2  19.90 11.20 17 3/13/06 1515 6.66 1.450 
MW-12N 2  20.00 12.90 20 3/14/06 1052 6.69 3.900 
MW-13N 2  33.00 20.00 25 3/14/06 1220 6.50 5.280 
MW-14N 2  9.85 2.15 15 3/10/06 1135 6.48 0.881 
MW-15N 2  9.30 2.70 7 3/10/06 1218 6.70 0.918 
MW-16N 2  14.4 7.60 9 3/10/06 1030 6.53 0.950 

Key: 
 mS/cm = milliSiemens per centimeter 

 
Before purging, static water levels were measured to within ±0.01 foot in each 
well with a water-level indicator.   
 
A submersible pump was used to purge the wells before sampling, where possible.  
MW-8NR and MW 10N were purged using a 1-liter (L) bailer because of the high 
levels of potentially explosive gas (methane or other landfill gas) measured in the 
headspace of those wells.  (If an electrical short occurred, there was a slight 
chance of a minor explosion.)  The field team attempted to purge all wells of at 
least three times the volume of water standing in the screen and sand pack.  How-
ever, MW-3NR, MW-4N, MW-5N were temporarily pumped dry before removing 
three well volumes.  These wells were allowed to recharge and then sampled.  
MW-8NR, MW-9NR, MW-10N, MW-13N, and MW-16N installed within the 
landfill materials were purged of three well volumes, but the groundwater was still 
cloudy and brown to black.  The groundwater from MW-8NR and MW-13N had a 
refuse odor.  Samples were collected although the wells had not yielded clear wa-
ter after purging.  Samples from wells that cannot be purged to clear water would 
probably show higher levels of metals than a sample collected from the same well if 
it were purged to clear water.  The laboratory could not analyze the sample from 
MW-8N without first filtering it because it contained so much sediment.  It should 
be noted that this water within the burned-over fill does not represent the level of 
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contaminants leaving the landfill wastes and entering the surface water around the 
Site because the groundwater is filtered by passage through the materials between 
the landfill wastes and the surface water. 
 
Temperature, pH, specific conductance, and turbidity were measured and recorded 
during purging.  Turbidity at the time of sampling was noted on the field logbook.  
No samples were filtered in the field; however, the sample from MW-8NR was fil-
tered in the laboratory because of high turbidity noted in the field. 
 
Table 3-5 presents data on groundwater monitoring well purging and field chemis-
try measurements, and Table 3-6 presents the groundwater sampling summary. 
 

Table 3-6 Groundwater Sampling Summary, Kenilworth Park North Landfill 

Location 
Sample 

Date 
Sample 

Time Sample ID Parameter 
KWN-MW-1-030606-067 TAL Metals 
KWN-MW-1-030606-068 Pesticides/PCBs 
KWN-MW-1-030606-069 VOCs 

MW-1N 03/06/06 1207 

KWN-MW-1-030606-070 SVOCs 
KWN-MW-2-030606-071 TAL Metals 
KWN-MW-2-030606-072 Pesticides/PCBs 
KWN-MW-2-030606-073 VOCs 

MW-2N 03/06/06 1353 

KWN-MW-2-030606-074 SVOCs 
KWN-MW-4-030706-075 TAL Metals 
KWN-MW-4-030706-076 Pesticides/PCBs 
KWN-MW-4-030706-077 VOCs 

MW-4N 03/07/06 1320 

KWN-MW-4-030706-078 SVOCs 
KWN-MW-5-030606-079 TAL Metals 
KWN-MW-5-030606-080 Pesticides/PCBs 
KWN-MW-5-030606-081 VOCs 

MW-5N 03/06/06 1615 

KWN-MW-5-030606-082 SVOCs 
KWN-MW-6-030706-083 TAL Metals 
KWN-MW-6-030706-084 Pesticides/PCBs 
KWN-MW-6-030706-085 VOCs 

MW-6N 03/07/06 1130 

KWN-MW-6-030706-086 SVOCs 
KWN-MW-7-030706-087 TAL Metals 
KWN-MW-7-030706-088 Pesticides/PCBs 
KWN-MW-7-030706-089 VOCs 

MW-7N 03/07/06 1447 

KWN-MW-7-030706-090 SVOCs 
KWN-MW-3NR-031006-095 TAL Metals 
KWN-MW-3NR-031006-096 Pesticides/PCBs 
KWN-MW-3NR-031006-097 VOCs 

MW-3NR 03/10/06 1502 

KWN-MW-3NR-031006-098 SVOCs 
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Table 3-6 Groundwater Sampling Summary, Kenilworth Park North Landfill 

Location 
Sample 

Date 
Sample 

Time Sample ID Parameter 
KWN-MW-8NR-031006-099 TAL Metals 
KWN-MW-8NR-031006-100 Pesticides/PCBs 
KWN-MW-8NR-031006-101 VOCs 

MW-8NR 03/10/06 1520 

KWN-MW-8NR-031006-102 SVOCs 
KWN-MW-9-031306-091 TAL Metals 
KWN-MW-9-031306-092 Pesticides/PCBs 
KWN-MW-9-031306-093 VOCs 

MW-9NR 03/13/06 1050 

KWN-MW-9-031306-094 SVOCs 
KWN-MW-10-031306-103 TAL Metals 
KWN-MW-10-031306-104 Pesticides/PCBs 
KWN-MW-10-031306-105 VOCs 

MW-10N 03/13/06 1329 

KWN-MW-10-031306-106 SVOCs 
KWN-MW-11-031306-107 TAL Metals 
KWN-MW-11-031306-108 Pesticides/PCBs 
KWN-MW-11-031306-109 VOCs 

MW-11N 03/13/06 1535 

KWN-MW-11-031306-110 SVOCs 
KWN-MW-12-031406-111 TAL Metals 
KWN-MW-12-031406-112 Pesticides/PCBs 
KWN-MW-12-031406-113 VOCs 

MW-12N 03/14/06 1055 

KWN-MW-12-031406-114 SVOCs 
KWN-MW-13-031406-115 TAL Metals 
KWN-MW-13-031406-116 Pesticides/PCBs 
KWN-MW-13-031406-117 VOCs 

MW-13N 03/14/06 1230 

KWN-MW-13-031406-118 SVOCs 
KWN-MW-14-031006-119 TAL Metals 
KWN-MW-14-031006-120 Pesticides/PCBs 
KWN-MW-14-031006-121 VOCs 

MW-14N 03/10/06 1140 

KWN-MW-14-031006-122 SVOCs 
KWN-MW-15-031006-123 TAL Metals 
KWN-MW-15-031006-124 Pesticides/PCBs 
KWN-MW-15-031006-125 VOCs 

MW-15N 03/10/06 1223 

KWN-MW-15-031006-126 SVOCs 
KWN-MW-16-031006-127 TAL Metals 
KWN-MW-16-031006-128 Pesticides/PCBs 
KWN-MW-16-031006-129 VOCs 

MW-16N 03/10/06 1042 

KWN-MW-16-031006-130 SVOCs 
KWN-MW-17-031306-131 TAL Metals 
KWN-MW-17-031306-132 Pesticides/PCBs 
KWN-MW-17-031306-133 VOCs 

MW-17N 
(duplicate 
of MW-

11N) 

03/13/06 1547 

KWN-MW-17-031306-134 SVOCs 
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3.5.4 Aquifer Testing 
Two types of aquifer testing were conducted: 1) slug testing to determine the hy-
draulic conductivity of the material immediately surrounding the well screens and 
2) a tidal survey to determine tidal influence on water levels in monitoring wells 
along the Anacostia River.  Slug testing was performed in MW-1N, MW-2N, 
MW-4N through MW-7N, MW-9NR, MW-10, MW-11, MW-12, MW-15, and 
MW-16.  The tidal survey was performed on wells MW-4N, MW-5N, MW-6N, 
MW-7N, and MW-15N. 
 
Slug tests were used to determine the horizontal hydraulic conductivity of the ma-
terial in the immediate vicinity of each well tested.  Hydraulic conductivity (K) is 
an important parameter for assessing the solute transport and flow of groundwater 
in an aquifer or zone of saturation.  E & E conducted rising head slug tests at 12 
wells along the Site perimeter.  
 
Slug tests were performed by removing a previously submerged, 1-L slug and re-
cording changes in water elevation in the same well on a LevelTROLL 700 loga-
rithmic data logger.  In all wells tested, water level was back to its static level 
within a few minutes.  Hydraulic conductivities were calculated using the Bouwer 
and Rice method (Bouwer and Rice 1976).  Total saturated thickness was assumed 
to be 100 feet (see Appendix E).  Hydraulic conductivity results are presented in 
Section 4, Table 4-1. 
 
The tidal survey consisted of simultaneously logging the changes in water elevation 
in wells MW-4N, MW-5N, MW-6N, MW-7N, and MW-15N and in the Anacostia 
River to evaluate the influence that fluctuations in the level of the surface water 
near the wells might have on groundwater in the wells.  These wells were selected 
because of their proximity to the Anacostia River and to Watts Branch, both 
known to be tidal.  The test was performed over a 24-hour period.  Data was 
automatically recorded on five LevelTROLL 500 linear data loggers placed within 
the wells.  (Results are presented graphically in Appendix E and discussed in Sec-
tion 4.3.4 below.) 
 
3.6 Site Survey 
Preliminary well elevation surveying was performed as part of the PA/SI.  Addi-
tional elevation surveying was performed during the RI to update the base maps.  
The survey included using a horizontal global positioning system (GPS) to position 
all the soil and sediment sampling locations and a topographic survey of the top-
of-inner-casing elevations of the new groundwater monitoring wells installed dur-
ing this investigation.  
 
A summary of groundwater elevations is presented in Table 3-7; sample locations 
are shown on the base map (Figure 3-1). 
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Table 3-7 Groundwater Elevation Summary, Kenilworth Park North Landfill 

Well 

Well Elevation 
(Inner Casing) 

(ft) 
Ground Surface 

Elevation (ft)* 
Depth to Water 

(ft) 
Elevation of 

Water Table (ft) 
MW-1N 14.11 ~15 9.10 5.01 
MW-2N 15.28 ~15.5 12.50 2.78 
MW-3N 7.98 ~5.0 Well dry Not applicable 

MW-3NR 23.05 21.07 16.80 6.25 
MW-4N 13.67 ~11.5 10.34 3.33 
MW-5N 17.81 ~16.0 9.34 8.47 
MW-6N 16.35 ~15.0 12.25 4.10 
MW-7N 12.69 ~11.0 10.50 2.19 

MW-8NR 32.91 33.39 26.00 6.91 
MW-9N 10.32 N/A Well broken Not measured 

MW-9NR 11.53 9.90 7.20 4.33 
MW-10N 14.58 14.98 10.60 3.98 
MW-11N 14.72 15.08 11.20 3.52 
MW-12N 17.68 18.00 12.90 4.78 
MW-13N 24.48 24.86 20.00 4.48 
MW-14N 3.48 3.71 2.15 1.33 
MW-15N 4.63 4.99 2.70 1.93 
MW-16N 7.74 9.06 7.60 0.14 

* Ground surface elevation at existing wells was not surveyed.  Approximations are based on the well casing elevation and 
the approximate height of completion. 

 
3.7 Electromagnetic Landfill Boundary Delineation 
E & E conducted a non-intrusive investigation of the landfill material and limits 
using a Geonics EM-34 Terrain Conductivity Meter.  This method was chosen to 
maintain integrity of the cap and to avoid further disposal issues should hazardous 
wastes be uncovered.  The EM-34 shows the contrast in the conductivity of sub-
surface soils and thus outlines an approximate boundary of the landfill area at the 
KPN.  A handheld GPS unit was used to geographically reference the boundary 
determined using the EM-34.  This technique is effective in identifying changes in 
solids composition in the subsurface.  It does not, however, purport to delineate 
the limits of contaminant migration within or beyond the apparent boundaries of 
fill, particularly the limits of liquid contaminants.    
 
Conductivity measurements were made at right angles to the known or suspected 
fill boundaries, but only within the grassed area.  It was not possible to use the 
EM-34 within the heavily overgrown margins of the landfill along much of the 
north and west landfill boundaries.  As a result, the north and west landfill bounda-
ries were determined using historic aerial photographs.  The results of this survey 
can be seen in Figure 3-2. 
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3.8 Deviations from the Work Plan 
The following changes were made to the work plan based on field conditions: 
 
■ Replaced MW-9N:  The well cover was damaged, apparently from vehicular 

traffic.  As a result, the well could have been contaminated.  A new well was 
installed nearby in a less vehicle-accessible location with a standard stickup 
with lockable casing.  The new well’s designation is MW-9NR.  The damaged 
MW-9N was filled with concrete and abandoned. 

 
■ Abandoned MW-3N:  MW-3N had been installed during the KPN Landfill 

PA/SI.  It ran dry during purging and did not recover sufficiently to yield a 
sample.  The stick-up casing was removed and the well was filled with con-
crete.  The surface concrete pad was covered with soil. 

 
■ Installed additional well MW-16N:  MW-16N was installed along Watts 

Branch north of the bridge to the KPS Landfill on Deane Avenue.  This well 
was completed with a standard stickup in a section of grass that was in an area 
inaccessible to mowing.  This well provides information on the quality of 
groundwater flowing into Watts Branch along the landfill boundary between 
MW-9NR and MW-14N. 

 
■ Moved sediment sample locations: Watts Branch showed a high energy envi-

ronment and sediments that are mostly sand and gravel.  Because information 
from sediment samples along the swale that drains the landfill on the northwest 
side below well MW-4N could give more useful information on contaminant 
migration, two samples proposed for Watts Branch were moved to this area.  
This location was a ditch leading to a former runoff holding pond adjacent to 
the fill. 

 
■ Adjusted sediment sample location: Sediment sample SD-10 was moved to a 

location where groundwater appeared to be discharging from the landfill into 
Kenilworth Marsh.   

 
■ Moved monitoring well locations: The proposed location of MW-8NR was 

moved southeast approximately 500 feet to coincide with the highest point of 
the landfill in that location and to try to intercept groundwater (MW-8N has 
pumped dry and not recharged); MW-10 was moved west along the tree line 
approximately 250 feet to capture groundwater in the area where landfill mate-
rials extend into Kenilworth Marsh. 

 
3.9 Quality Assurance/Quality Control Procedures 
This section summarizes the quality assurance/quality control (QA/QC) procedures 
used and results for the QA/QC samples collected and analyzed during RI  
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Figure 3-2
Boundary of Municipal Landfill Area 
(Metal-Containing Waste) Based on 

EM-34 Terrain Conductivity Meter Survey

Source: Ecology & Environment, Inc. 2006; ESRI, 2006;
Washington D.C. GIS, 2006
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activities.  All sampling and analytical procedures were consistent with the QA/QC 
requirements described in the work plan.  QA/QC concerns that may affect data 
usability are presented below, along with a discussion of potential impacts.   
 
3.9.1 Decontamination Procedures 
Sampling methods and equipment were chosen to minimize decontamination re-
quirements and prevent the possibility of cross-contamination.  All drilling and soil 
boring equipment were decontaminated before drilling or boring, after drilling each 
monitoring well or installation of each boring, and after the completion of all drill-
ing and soil boring.  Special attention was given to items coming into contact with 
the sample.  Non-disposable sampling equipment was decontaminated by the fol-
lowing procedure:  
 
■ Scrubbing with brushes dipped in trisodium phosphate solution; 
 
■ Rinsing with deionized water; and 
 
■ Air drying 
 
A temporary decontamination area was established on-site using heavy plastic 
sheeting as containment.  Decontamination water was drummed and disposed of 
off-site. 
 
3.9.2 Field QC Samples 
Field QC samples are used to ensure that sample quality has not been compro-
mised in the field or during shipping and to document overall sampling precision.  
The following sections describe field QC samples collected during the RI. 
 
3.9.2.1 Trip Blanks 
Trip blanks are used to check for the possible introduction of VOCs from the time 
the samples are collected to the time they are analyzed.  Trip blanks were prepared 
in the field by filling 40-milliliter (mL) glass vials with organic-free deionized wa-
ter.  They were handled as field samples.  One trip blank sample accompanied each 
shipment containing samples to be analyzed for VOCs.  
 
All trip blank analytical results were non-detect, except for tetrachloroethene at a 
concentration below the reporting limit detected in the trip blank collected on 
March 10, 2006.  This compound was not detected in the associated samples.  
Overall, the trip blank results indicated acceptable sample shipment and handling 
procedures both in the field and the laboratory. 
 
3.9.2.2 Duplicate Samples 
Consistency in both sample collection and sample analysis is checked through 
analysis of duplicate samples.  Duplicate samples consist of aliquots of sample me-
dia placed in separate sample containers and labeled as separate samples.  Solid 
matrix field duplicates (e.g., of soil or sediment) were not collected during the RI 
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because of the heterogeneous nature of the soils/sediments at the Site. An aqueous 
matrix duplicate sample was collected at a rate of approximately one per 20 field 
samples. 
 
Duplicate soil samples were colleted during the PA/SI and the samples did show 
variability.  The DCSEC also collected one duplicate soil sample in their sampling 
program around the Kenilworth - Parkside Community Center.  Duplicate analyti-
cal results were treated as laboratory quality assurance samples and the results 
were not incorporated in summaries of field analytical results.  In general, the 
groundwater field duplicates correlated well for all parameters, except for five 
metals: chromium, copper, lead, vanadium, and zinc.  Results for the field dupli-
cate and field samples are therefore qualified as estimated (J-qualified) for these 
metals. 
 
3.9.2.3 Rinsate Sample 
Rinsate blanks are used to check for the possible introduction of contaminants 
from the inadequate decontamination of non-disposable sampling equipment.   
 
Rinsate samples were not collected for this sampling event. 
 
3.9.3 Laboratory QC Samples 
The analytical methods used were selected to be consistent with previous investi-
gations.  Tables 5-1 through 5-13 in Section 5 list the methods and analytical re-
sults.  All analyses were performed by an accredited laboratory according to pro-
cedures found in “Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods (SW-846) Update III” (SW-846 manual).  The SVOCs (EPA Method 
8270) detection limits for the groundwater samples exceeded risk-based screening 
levels for drinking water; however, the data was still useable for determining the 
extent contamination.  Groundwater is not used as a drinking water source. 
 
Laboratory QC samples provide mechanisms to check analytical precision and ac-
curacy by routinely performing several internal QC checks.  QC procedures used 
during the RI sample analyses included method blanks, laboratory control sample 
analysis, and matrix spike/matrix spike duplicate analysis. 
 
Results and quantitation limits are considered to be estimated values when flagged 
J or UJ and unusable when flagged R and UR.  Any J qualifier not explained in the 
data validation memorandum indicates that the level detected is below the accurate 
quantitation limit but above the method detection limit and is an estimated value.  
An N-qualified sample indicates that the result was not confirmed by a second col-
umn.  An N-qualifier indicates the possibility that the value reported is a false-
positive because of the lack of confirmatory analysis.  The data is still usable.  An 
R-qualifier indicates that, for a variety of reasons such as hold time, poor calibra-
tion, etc. the data is not usable.   
 



 

 
11:001096_OX38_20 4-1 
KPN  Final RI 110107.doc-11/8/2007 

  
 

 
 
Analysis of Physical Site 
Characteristics 
 
 
 
 
This section presents the results of the geophysical investigations conducted during 
the RI field investigation. 
 
4.1 Topography and Water Table 
The well survey results from the RI field investigation are reported in Appendix F.  
Based on these results and the survey results from both the KPS Landfill, the to-
pographic elevations of the surface of the landfill were interpolated to create the 
surface contours presented in Figure 4-1.  Groundwater elevations were calculated 
for each monitoring well to create the water table elevation contours presented in 
Figure 4-2. 
 
The landfill is an elongated mound that rises from former marshes, streams, and 
riverbanks on all sides except on the east side near the Kenilworth-Parkside Com-
munity Center along Anacostia Avenue.  The water table approximately mimics the 
surface topography, but the steep hydraulic gradients between some wells and ad-
joining surface water, such as at MW-5N and MW-3NR, suggest that low hydrau-
lic conductivity barriers exist between the center of the landfill and the outside 
edge of the landfill.  These lower hydraulic conductivity barriers result in a water 
table that is highest north and west relative to the overlying topography.  
 
4.2 Site Geology and Hydrology 
The section describes the underlying geology of the Site, noting the changes in 
conditions due to the excavation and fill activity at and around the former District 
landfill. 
 
The Site lies in the Coastal Plain geologic province approximately 3 miles south-
east of the fall line marking the boundary between the Piedmont and the Coastal 
Plain provinces (Soil Survey of the District of Columbia [U.S. Department of Ag-
riculture July 1976]).  Major fieldwork for this USDA soil survey was carried out 
from 1974 to 1975 after the former District landfill was closed.  Consequently, the 
soil survey shows the Site underlain by U118 Udorthents, deep, with 0% to 8% 
slopes.  Udorthents consist of “very heterogeneous, earthy fill materials that have 
been placed on poorly drained to somewhat excessively drained soils on terraces 
and floodplains.”  However, this classification is somewhat misleading because 
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slopes between the landfill and Kenilworth Marsh are well in excess of 8% in 
places, with short stretches as steep as 45%.  These steep slopes are marked by a 
dense vegetative cover.  
 
The geology at the Site consists of five layers: fill material, alluvium, sand and 
gravel, and clays.  These layers lie on top of the metamorphic and igneous rock of 
the Piedmont and the sedimentary rocks of the Coastal Plain.  
 
■ The surface consists of the landfill cap, a heterogeneous mass of generally 

clayey material of unrecorded origins.  
 
■ Beneath this is the landfill material, which is also heterogeneous and has a cen-

tral core of metal-bearing municipal wastes and incinerator ash, with barriers of 
material containing less metal between it and the Anacostia River and the Ken-
ilworth Marsh.  

 
■ Most of the fill material rests on recent alluvium, except on the east side, which 

is underlain by the sand and gravel of the Wicomico Formation.  The 
Wicomico Formation is probably a former beach deposit and is older than the 
recent alluvium although it is also from the Quaternary.   

 
■ Both the alluvium and the Wicomico Formation are underlain by Arundel Clay, 

or similar clays of the overlying Lower Patapsco Formation at the east end of 
the landfill.  The Arundel and Lower Patapsco clays, which have low hydraulic 
conductivities, range from 75 to 160 feet thick under the landfill.   

 
■ The Arundel clay is itself underlain by the Patuxent Formation, which in turn 

rests on the igneous and metamorphic rocks of the Piedmont.  Figure 4-3 
shows the geologic cross-section location and Figure 4-4 shows the stratigra-
phy of the area from approximately 1.5 miles east of the Site to approximately 
1 mile west of the Site, with an exaggerated vertical scale (approximately 
1:20).  The crystalline rocks of the Piedmont lie approximately 400 feet be-
neath the Site at the contact between them and the sedimentary rocks of the 
Potomac Group (of Cretaceous age).  The contact slopes to the southeast at 
approximately 150 feet per mile.  The top of the Patuxent formation is at 125 
to 180 feet bgs and is shallower at the west end and deeper at the east end. 

 
4.2.1 Site Stratigraphy  
Figure 4-5 shows the  cross-section locations and Figures 4-6 through 4-8 show 
Site stratigraphy, with an even more exaggerated vertical scale (1:30) than used in 
the Figure 4-4 cross-section.  
 
The cross-sections were developed using historical topographic maps and the well 
logs to estimate the elevation of the top of natural sediments and the recent survey 
performed during the RI to locate the well cap elevations (Appendix F). 



!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

Anacostia River

MW-5N
(16.00)

Kenilworth
Marsh

Mayfair
Terrace

Kingman
Lake

Anacostia Ave.

40
th 

St
.

Deane Ave.

10

20

25

15

30

20

5 25

20

1510

10

20 MW-3NR
(21.07)

MW2N
(15.50)

MW-7N
(11.00)

MW-6N
(15.00)

MW-1N
(15.00)

MW-13N
(24.86)

MW-12N
(18.00)

MW-11N
(15.08)

MW-10N
(14.98)

MW-8NR
(33.39)

MW-9NR
(9.90)MW-16N

(9.06)

MW-4N
(11.50)

MW-15N
(4.99)

MW-14N
(3.71)

5

10

20

15

25 3010

5

2 5

© Ecology & Environment, Inc. GIS Department    Project #
\\BUFSDL4\GIS\Washington\Kenilworth_landfill\Maps\MXDs\EA_Report\SurfaceElevations.mxd  6/02/2006

Figure 4-1
Surface Elevations Based

on the Monitoring Well Survey

Source: Ecology & Environment, Inc. 2006; ESRI, 2006;
Washington D.C. GIS, 2006
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Figure 4-2
Water Table Contours and

Impied Ground Water Flow Directions

Source: Ecology & Environment, Inc. 2006; ESRI, 2006;
Washington D.C. GIS, 2006
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As noted above, most of the Site is underlain by recent alluvium of low hydraulic 
conductivity and consists predominantly of clay, silt, and fine sand.  At the east end 
of the landfill around the Kenilworth-Parkside Community Center is the sand and 
gravel of the Wicomico Formation.  Below both the recent alluvium and the 
Wicomico is Arundel Clay and similar clays of the Lower Patapsco Formation.  
The well log of a well at the National Arboretum confirms that the Arundel Clay is 
approximately 100 feet thick at that location (Schnabel Engineering Associates 
January 1995).  Below the Arundel Clay is the upper Patuxent aquifer, which is 
composed of fine to medium sands. 
 
4.2.2 Soil/Landfill Waste Volumes 
The former District landfill had been constructed predominantly in an area that be-
fore 1941 consisted of mudflats, marshes, and open water (see the aerial photo-
graphs in Appendix B).  These marshes and mudflats were at or close to sea level.  
The estimated volume of the former District landfill at the time of its closure in 
1970 was more than 2 million cubic yards, (a surface area of 70 acres and an aver-
age thickness of 20 feet).  This volume includes the municipal fill, all other forms 
of fill, and the cap placed during closure.  
 
The municipal fill contained metal waste, which differentiates it from the surround-
ing area.  The results of the EM-34 Terrain Conductivity Meter readings con-
ducted during the geophysical survey show that the municipal waste is found in the 
thickest part of the landfill (see Figure 4-3).  It has an area of approximately 50 
acres and its volume is approximately 1,600,000 cubic yards (assuming an average 
thickness over the entire area of 20 feet).  
 
The EM-34 survey found a sharp delineation along the east and south sides of the 
landfill marking the change from sand and gravel to metal-containing fill materials.  
In the western portion of the landfilled area, the EM-34 differentiated between fill 
that did not contain metal and an inner area containing metal debris.  Metal-
containing fill materials extend to the boundary of the surveyed area into the heav-
ily overgrown landfill margins along the northeast, extending down into Kenil-
worth Marsh near well MW-10N and beyond the boundary fence marking the edge 
of Kenilworth Aquatic Gardens to the north, nearly as far east as Anacostia Ave-
nue.  In these areas along the northeast edge of the landfill, metallic waste is visible 
at the surface onto and down the steep edge of the landfill right into the marsh.  
Although the heavy undergrowth prevented using the EM-34 at that point, the 
visible metallic waste on the edge of the landfill (see aerial photos in Appendix B) 
clearly indicated the boundary of the disposal area.  
 
During the construction of the former District landfill, approximately 200,000 cu-
bic yards of fill were placed as a barrier between the municipal garbage and the 
Anacostia River, Watts Branch, and Kenilworth Marsh.  Direct filling into Kenil-
worth Marsh and into what is now the fenced area of Kenilworth Aquatic Gardens 
occurred at the east end of the Site in the area adjacent to MW-10N and MW-
11N.  Municipal wastes were also placed close to Watts Branch along the south 
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side, west of MW-9NR as far as MW-16R.  The absence of metallic waste along 
much of the landfill perimeter, as determined by the EM-34 survey, indicates that a 
barrier of more inert materials was placed between the municipal wastes and sur-
rounding surface water bodies.  
 
A study performed by the Johns Hopkins University Applied Physics Laboratory 
(Phillips and Schadel July 1980), estimated that the tonnage of material disposed of 
at the KPN Landfill between 1942 and 1968 was approximately 1.1 million tons of 
incinerator ash (assuming a 80% reduction in mass during incineration) and 2.15 
million tons of open burning residue (assuming a 50% reduction in volume during 
burning).  This estimate may overestimate the volume of the landfill because the 
volume-reduction for open burning may be too low.  Phillips and Shadel note that 
the incinerator ash was placed in areas planned for roads and parking areas to 
minimize subsidence in those areas.  Phillips and Schadel calculated the actual vol-
ume of the total fill but did not survey the landfill surface.  The boreholes that the 
researchers installed in the KPN Landfill show that the cap thickness ranged from 
3 to 5 feet.  They claim to have penetrated “Potomac series coastal gravels with 
some clay” at 23 through 25 feet bgs at Borehole 9, which is depicted as being lo-
cated between MW-6N and MW-7N.  E & E’s assessment of that area suggests 
that the material Phillips and Schadel penetrated in Borehole 9 was probably recent 
alluvium.  
 
4.2.3 KPN Landfill Cap 
The landfill cap varies both in the material used and in thickness.  The cap material 
contains concrete, gravel and other material that apparently was mixed with clayey 
material during placement.  Recent grading at the west end of the landfill near 
MW-5N shows that the cap is composed of mixed material, including gravel and 
cobbles as well as finer-grained material at that location.  The cap thickness varies 
from approximately 2 feet to 6 feet or more near the Kenilworth-Parkside Com-
munity Center.  The volume of the cap, assuming 3 to 4 feet as the average thick-
ness, is approximately 400,000 cubic yards.  
 
The cap is thicker and more homogeneous on the east side of the landfill.  Because 
much of the earlier fill placed in this area was incinerator ash and burned municipal 
garbage, the cap also has subsided less than it has on the west side of the landfill.  
Therefore, the cap on the east side is more uniform in slope, with none of the 
small, closed depressions noted to the west of the former running track and north-
west of Deane Avenue (see Figure 2-2 for  the location of the former running 
track). 
 
Landfill Gas 
Phillips and Shadel also showed that the landfill generated methane.  Their report 
was used as justification for the installation of a methane collection system in the 
landfill to provide gas to heat the greenhouses at Kenilworth Aquatic Gardens.  
This system was later dismantled because the gas contained too much moisture and 
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caused the system to shut down frequently (Williams 2007). The dismantlement 
did not reflect a lack of available natural gas from the landfill.   
 
Air monitoring conducted during both the 2002 PA/SI and 2006 RI field investiga-
tions showed no indication of combustible gases in the breathing zone.  During 
well installation, no indications of any combustible gases were encountered except 
when the landfill cap was drilled through and the underlying landfill wastes were 
encountered, when the combustible gas levels in the boreholes sometimes ex-
ceeded the lower explosive limit.  
 
Currently, the landfill cap is between 3 and 5 feet thick, in general, and prevents 
methane gas from the decay of the underlying putrescible materials from escaping 
to ambient air in detectable levels.  As long as the cap remains intact, then signifi-
cant concentrations of methane would not escape.  Combustible gases were pre-
sent in the well boreholes only after the landfill cap was breached.  
 
The relatively low permeability of the cap with respect to landfill-generated gas 
also implies relatively low permeability to infiltrating precipitation. 
 
4.3 Site Hydrology and Hydrogeology 
Figure 4-2 depicts water table elevations.  The Arundel Clay and clays within the 
Lower Patapsco Formation act as aquitards to slow the movement of water.  The 
sands and gravels of the Patuxent Formation act as aquifers used for water supply 
in the Indian Head-Waldorf area 25 miles southeast of the Site (Andreason 1999).  
The hydraulic head in the Patuxent aquifer, the first aquifer beneath the Site, was 
recorded in a well at the National Arboretum approximately 900 feet west of the 
Site (Schnabel Engineering Associates January 1995).  This well (PW-3) showed a 
static hydraulic head of 28.5 feet amsl prior to a pump test.  The hydraulic head in 
this well is more than 20 feet higher than the highest hydraulic head found in the 
wells at the KPN Landfill.  This difference in hydraulic head indicates that the ver-
tical hydraulic gradient is upwards from the Patuxent Formation to the Anacostia 
River.  None of the National Arboretum wells are currently in use and no private 
water supply wells are now allowed within the District.  Public water supplies 
within most of the metropolitan area are derived from the Potomac River and the 
Patuxent River.  Because no groundwater is being extracted by any wells, there is 
no cone of depression near the KPN Landfill.  As a result, the upward hydraulic 
gradient in the Patuxent aquifer would not be affected by current forces. 
 
The available evidence suggests that the low-permeability/low hydraulic conductiv-
ity clays of the Arundel Clay and the Lower Patapsco Formation underlying the 
entire Site prevent rainfall that enters the landfill from infiltrating to the underlying 
Patuxent aquifer.  Instead, rainwater entering the landfill discharges to the sur-
rounding surface water.  Groundwater within the landfill flows in several directions 
and discharges to Kenilworth Marsh, the Anacostia River, and Watts Branch.  
However, at the east end of the landfill, groundwater flows from the east towards 
Kenilworth Marsh.   
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The combination of the thickness, low permeability, and low hydraulic conductivity 
of the clays that underlie the landfill and the upwards hydraulic gradient between 
the Patuxent Formation and surface water means that contaminant migration from 
the landfill to the Patuxent aquifer via groundwater infiltration is not possible un-
der the current hydrogeologic regime.  Consequently, it is expected that dissolved 
contaminants would not migrate with the groundwater from the landfill into the 
first useable aquifer beneath the Site (the Patuxent) as long as the hydraulic heads 
in each saturated layer remain the same relative to each other. 
 
During the RI field investigation, no well was installed in the Patuxent aquifer, but 
based on the available geologic evidence, any well installed through the landfill to 
the depth of the Patuxent aquifer would be a flowing well.  That is, the water in 
the well would have a sufficient hydraulic head to discharge to the surface without 
pumping.   
 
4.3.1 Site Drainage  
The Site has undergone changes in its hydraulic regime as it was changed from a 
wetland connected to the Anacostia River to an open burning dump to a capped 
landfill and then to a park used for active recreation.  The edges of the landfill have 
a thick growth of shrubs and trees on its north, west, and south sides.  Grass cov-
ers the rest of the landfill cap, with the exception of Deane Avenue and its adjoin-
ing parking lots and the paving around the Community Center.  Since the landfill 
surface slopes down towards surface water bodies on three sides (Figure 4-2), sur-
face drainage travels from the center of the landfill where it is highest, generally 
towards the nearest surface water.   
 
The cap is intact and shows few indications of erosion.  The east end of the land-
fill, where the Site is underlain by the Wicomico sand and gravel, is grass-covered 
or paved, slopes are low, and no erosion is apparent.  Storm drain inlets near the 
Parkside Community Center show no signs of erosion.  This is confirmed by the 
absence of observed discharges of leachate from the landfill to adjoining surface 
water around the Site.  However, as the underlying municipal fill has decayed, a 
series of small closed depressions have developed on the surface of the landfill 
north of Deane Avenue and west of the former running track, suggesting that in-
creased infiltration and leachate generation is occurring in those places.  Figure 4-1 
shows the current local topography and surface drainage pattern at the Site. 
 
4.3.2 Water Table and Hydraulic Conductivity 
Hydraulic conductivity was tested at twelve wells.  Testing results are presented in 
Table 4-1.  Appendix E presents the aquifer testing results, including slug testing 
data interpretation and plots.  Given the heterogeneity of the landfill materials, the 
slug test results only represent the hydraulic conductivity in the immediate vicinity 
of the well being tested; the values cannot be used to calculate groundwater flow 
volumes from under the landfill to adjoining surface water.  The hydraulic conduc-
tivity of the materials between the landfill materials and surface water determines 
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groundwater flow volumes.  Slug test data from the center of the landfill cannot be 
used for this purpose but could be used to assess the possibility of controlling 
leachate by pumping as part of a feasibility study. 
 

Table 4-1 Hydraulic Conductivity, Kenilworth Park North Landfill 

Well Number 
Falling Slug 
Test K (ft/s) 

Rising Slug 
Test K (ft/s) Screened Formations Description 

MW-1N (a) 6.16x10-4 Silty sand 
MW-2N 6.3x10-5 1.01x10-4 Silty clay / very fine sand 
MW-4N (a) 3.03x10-5 Mixed fill / fine sand 
MW-5N (a) 1.95x10-4 (b) Fill (clayey) / silty clay 
MW-6N 1.08x10-3 3.08x10-3 Unknown for interval (no cuttings) - soft fill? 
MW-7N (a) 1.45x10-5 Gravel with fill / unknown 

MW-9NR (a) 2.22x10-4 Silty sandy clay / unknown (no cuttings, soft) 
MW-10N 1.80x10-6 (c) 2.25x10-6 (c) Clay / possible gravel (bottom 2 feet) 
MW-11N (a) 2.61x10-4 Sand and gravel 
MW-12N (a) 1.09x10-4 Sand 
MW-15N (a) 1.12x10-4 Gravel / clay 
MW-16N (a) 2.22x10-4 Sand and gravel with fill 

Notes: Hydraulic conductivities (K) were calculated using the Bouwer and Rice method.  Total saturated thickness was as-
sumed to be 100 feet. 

(a) Falling slug test was not used because static water level was within screened interval. 
(b) Well appears to have not fully recovered from falling slug test before rising slug test was performed. 
(c) A multiple straight line effect was observed in this test, even though the water level appeared to be well above the 

screened interval.  It is probably due to the differing formations found in the screened interval. 
 
The water table forms a mound centered under the widest and highest part of the 
landfill with the greatest elevation at MW-5N, more than 8 feet above sea level.  
Given the proximity of MW-5N to the Anacostia River, it would be expected to be 
tidally influenced.  However, the tidal survey indicated that there was no tidal in-
fluence; therefore, it is apparent that a manmade barrier of low hydraulic conduc-
tivity materials occurs between MW-5N and the Anacostia River (see Figure 4-2).  
The steep hydraulic gradient between wells MW-8NR and MW-3NR and the Ken-
ilworth Marsh also implies a low hydraulic conductivity barrier between the center 
of the landfill and the Marsh.   
 
Discharges of landfill leachate are most likely to be occurring where the municipal 
landfill wastes are closest to surface water, specifically at the northeast edge of the 
fill and at the south edge of the fill along Watts Branch.  To date, there is little or 
no evidence of active leachate seeps along the toe of the fill.  At the northeast edge 
of the landfill near MW-10, landfill materials extend into Kenilworth Marsh, but 
there are no obvious leachate seeps.  If leachate seeps exist along the banks of 
Watts Branch, they would be expected to be unobservable because much of the 
material adjacent to the creek is coarse sand with some gravel.  Discharges of land-
fill leachate into Watts Branch alongside the landfill would not be expected to re-
sult in markedly elevated levels of contaminants in sediments, given the coarse ma-
terials on the bed of Watts Branch and the relatively low sorptive capacity of these 
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coarse sediments.  Watts Branch acts as a storm drain for the urban area upstream 
of the landfill, rather than a natural creek.  
 
4.3.3 Surface Water Hydrology 
The surface water bodies surrounding the landfill on three sides are Watts Run, the 
Anacostia River, and Kenilworth Marsh.   
 
Watts Run was formerly a natural stream running into a tidal wetland but is now an 
urban storm water channel that flows over fill material.  It is a high energy envi-
ronment with coarse sediment showing little or no visible impact from landfill dis-
charges.   
 
The Anacostia River has an average surface water flow (>150 cfs) approximately 
4,000 times greater than the highest probable rate of total discharge from the land-
fill.  Because the river also has many other sources of contamination feeding into 
it, any impact from the landfill on surface water or sediment in the river is essen-
tially indistinguishable. 
 
Kenilworth Marsh is an artificially created tidal wetland of relatively restricted cir-
culation and is connected to the Anacostia River.  Because of its restricted circula-
tion and finer grained sediments, it is more likely to show impacts from discharges 
of either contaminated groundwater or contaminated surface runoff from the land-
fill. 
 
4.3.4 Tidal Influence Study 
Results of the tidal survey can be found in Appendix E.  The water levels in the 
five wells differed by less than 0.01 foot during the tidal cycle.  The tidal gauge in 
the Anacostia River showed diurnal water-level changes of up to 3 feet, and thus it 
appears that there is no tidal influence on groundwater at the landfill and that the 
Anacostia River does not appear to have a hydrologic connection to the KPN 
Landfill.  Apparently flow is only from the landfill to the river and no flow from the 
river into the landfill wells at high tide stages. 
 
4.3.5 Infiltration and Groundwater Flow Interpretation 
4.3.5.1 Water Balance 
Water balance comprises precipitation, infiltration to groundwater, evapotranspira-
tion, and surface runoff, as shown below.  
 

Water Balance Equations 
Precipitation = Evapotranspiration + Infiltration to Groundwater + Surface Runoff 
Infiltration to Groundwater = Groundwater Discharge (on average) 
River Flow = Surface Runoff + Groundwater Discharge 
Evapotranspiration = Precipitation – River Flow 

 
The average precipitation in the area is 39 inches.  Nearby rural watersheds in 
Maryland show that each square mile of watershed (640 acres) generates close to 
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1 cubic foot of surface water flow per second in surface water discharge (van der 
Leeden, Troise, and Todd 1990), which is the equivalent of 13 inches of precipita-
tion per square mile of watershed becoming surface water discharge each year.  
River water includes the contribution of water originating from surface runoff and 
discharging from groundwater.  It is assumed that the amount of water infiltrating 
to groundwater is equivalent to the amount of groundwater discharge.  Using 13 
inches as the equivalent of the sum of the surface water runoff and the infiltration 
to groundwater (i.e., river flow), evapotranspiration averages 26 inches per year 
(precipitation (39 inches) – river flow (13 inches) = evapotranspiration (26 inches).  
 
The rational formula for calculating runoff suggests that a minimum of 20% of 
precipitation becomes runoff on vegetated surfaces of relatively low slope (van der 
Leeden, Troise, and Todd 1990).  Therefore, surface runoff is estimated to be ap-
proximately 8 inches, which is equivalent to approximately 60% of river flow (0.6 
* 13 inches).  Discharge from groundwater (which originated as infiltration to 
groundwater) represents 40% of river flow (0.4 * 13 inches) or approximately 5 
inches per year of infiltration on average.  
 
Over the 70 acres of the former District landfill material an average of 5 inches of 
infiltration represents more than 9.5 million gallons of leachate generation and dis-
charge per year, assuming that water storage within the landfill materials remains 
approximately the same from year to year.  This represents an average of approxi-
mately 2 gallons per day of discharge per foot of the approximately 9,000 feet of 
landfill perimeter that discharges to surface water around the KPN Landfill.  Given 
this small volume, outbreaks of landfill leachate around the perimeter of the landfill 
may not be observable.  The 5 inches of infiltration per year may overstate the 
amount of infiltration, given the presence of an average 3- to 4-foot cap on much 
of the fill that will tend to prevent infiltration and encourage runoff.   
 
Even if there were zero infiltration through the landfill cap and all excess precipita-
tion above the amount of evapotranspiration becomes surface runoff, given this 
amount of runoff, erosion would be unlikely as long as a good cover of vegetation 
is maintained and runoff is spread fairly evenly throughout the year. No single run-
off event would generate enough flow to erode obvious gullies on the surface of 
the landfill cap. 
 
Groundwater discharge (leachate) from the landfill is estimated to be between 
5,000,000 and 6,000,000 gallons of water per year within a maximum probable 
range of 3 to 9 million gallons.  Because of the heterogeneity of the landfill mate-
rial and barriers between the landfill material and surface water on at least two 
sides of the landfill, this estimate is approximate.  The low elevation of the water 
table under the center of the landfill and the low hydraulic conductivity of clays 
along some parts of the perimeter of the landfill, as at the original MW-3 adjacent 
to Kenilworth Marsh, suggest that discharges of leachate will not be uniform 
around the perimeter but will be mainly channeled through material of higher hy-
draulic conductivity such as the sands and gravels along Watts Branch. 



 
 

4.  Analysis of Physical Site Characteristics 
 

 
11:001096_OX38_20 4-26 
KPN  Final RI 110107.doc-11/8/2007 

 
4.3.5.2 Groundwater Flow 
The water table under the Site generally reflects the topography, with an elongated 
mound of groundwater between MW-5N and MW-8NR (see Figure 4-2).  The wa-
ter table mound is not directly under the surface ridge of the landfill.  Discharge 
flows down the hydraulic gradients to Kenilworth Marsh, Watts Branch and, to a 
lesser extent, directly to the Anacostia River.  The steep hydraulic gradients be-
tween MW-5N and the Anacostia River and between MW-3NR and Kenilworth 
Marsh, (approximately 0.05 feet per foot (ft/ft) compared to a gentler 0.016 ft/ft at 
MW-16N), indicates that there is a barrier to groundwater flow between the land-
fill’s central area and both the Anacostia River and Kenilworth Marsh.  The hy-
draulic gradient at MW-10N (0.027 ft/ft) falls between the two previous values, 
suggesting a lesser restriction on flow but not free communication.  It is probable 
that much of the water infiltrating into the landfill discharges to Watts Branch.  As 
discussed previously, the streambed of Watts Branch is composed of coarse sedi-
ments.  The stream is high energy and “flashy” and is dominated by storm runoff.  
The sediments in Watts Branch have similar levels of contamination as those in 
Kenilworth Marsh, which suggests that they are exposed to higher concentrations 
of contamination or to a greater volume of leachate from the landfill.  For example, 
levels of organics such as dieldrin (which is a compound of potential ecological 
concern [COPEC]) are similar in Watts Branch sediments and in Kenilworth Marsh 
sediments.  The difference in grain sizes between these locations implies that a 
greater quantity or concentration of dieldrin is discharged to Watts Branch than to 
the marsh.   
 
The groundwater flow volume (leachate) from the landfill into surface water is dis-
cussed both in Sections 4.3.5.1 above and in 4.3.5.3 below but cannot be estab-
lished exactly.  However, it is unlikely to exceed 9.5 million gallons per year, based 
on the water balance.  This upper estimate of flow is less than 0.1% of the flow of 
the Anacostia River opposite the Site, so any impacts on surface water quality in 
the Anacostia River are likely to be undetectable. 
 
4.3.5.3 Discharge of Groundwater to the Surface Water 
As discussed above, an estimate of the groundwater volume discharging to the sur-
rounding surface water bodies from under the landfill cap can only be approximate 
due to the heterogeneity of the landfill materials and the variability of the landfill 
cap. 
 
The total flow can be calculated by two methods: mass balance or flow across the 
perimeters of the landfill.  Both methods depend on assumptions that would re-
quire extensive field study.  The following explains the assumptions used to calcu-
late the flow across the perimeter of the landfill. 
 
The Site setting and conditions indicate that leachate (groundwater that has been in 
contact with the landfill materials) migrates laterally from the landfill and dis-
charges to the nearest surface water.  There are no signs of leachate seeps or 
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springs around the toe of the fill draining into the Anacostia River, Kenilworth 
Marsh, or Watts Branch.  The hydraulic heads in wells along the Anacostia River 
and Watts Branch are generally close to river level.  None of these wells is arte-
sian, so there is no build up of pressure under confining layers around the margins 
of the landfill.  This evidence suggests that thin layers of saturated material are dis-
charging laterally to surface water. 
 
Given that slug tests only measure the hydraulic conductivity in the volume of ma-
terial immediately surrounding the well screen, the hydraulic conductivity data 
cannot be generalized to apply to the entire perimeter of the landfill.  The Site set-
ting does also place some constraints on estimating the thicknesses of layers dis-
charging to surface water around the landfill.  Layered alluvial deposits usually 
have layers of clay, such as have been observed in some of the KPN Landfill wells.  
Because of these layers, the vertical hydraulic conductivity within alluvium is often 
several orders of magnitude less than the horizontal hydraulic conductivity, and 
vertical migration is therefore a small part of total flows.  In addition, the alluvium 
itself at this Site lies on Arundel Clay or similar clays of the Patapsco Formation.  
These are dense hard clays.  The Arundel Clay did not yield water when a borehole 
was drilled into it, as the NPS observed at Langston Golf Course, just across the 
Anacostia River from Kenilworth Park, approximately 3,000 feet west.  Migration 
into surface water from the landfill must be horizontal.  It cannot be vertical for 
anything but a very short distance before being deflected laterally by a low perme-
ability layer.   
 
The variability of the hydraulic conductivities calculated from the slug tests (Table 
4-1), from 2.25 x 10-6 feet per second (MW-10N) to 1.08 x 10-3 feet per second 
(MW-6N) is considerable (a ratio of 1:480).  The variability of the landfill materi-
als encountered in the boreholes make the saturated thickness of a given hydraulic 
conductivity impossible to estimate accurately using the standard formula of: 
 
Flow = hydraulic gradient * hydraulic conductivity * saturated cross section area. 
 
For example, if MW-16N is assumed to represent approximately 1,000 feet of the 
landfill perimeter and has a saturated thickness of 0.14 feet with a hydraulic 
gradient of 0.016 ft/ft, then the yearly flow across that section of the landfill 
perimeter would be approximately 15,000 gallons per year.  Similarly, if the same 
calculation is made for the section of the landfill perimeter represented by MW-6N, 
assuming the seepage face is 1-foot thick, then flow across it in the vicinity of 
MW-6N would be 22 million gallons/year.  Because of the wide variability of the 
hydraulic gradients and the hydraulic conductivities and the uncertainty about the 
thicknesses of layers discharging to surface water, the standard formula cannot be 
used to accurately predict rates of flow recharge.  
 
The flow volume would be more accurate if calculated using the water balance 
method (see Section 4.3.5.1) because the variables used (precipitation, 
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evapotranspiration, and runoff) have a narrower range than the variables in the 
calculations of groundwater flux discussed above.  
 
4.4 Conclusions from the Physical Site Characteristics 
The physical characteristics and history of the Site indicate that the landfill is a 
large heterogeneous mass of incinerator ash, burned municipal waste, some pu-
trescible wastes, and some barrier and capping material of uncertain origins.  These 
were placed on a layer primarily of alluvium, except at the east end of the landfill 
where the underlying material is gravel and sand.  Both these underlying geologic 
layers are resting on a thick clay layer.  Beneath the clays is a regional aquifer with 
a hydraulic head or potentiometric surface that is higher than the water table in any 
of the wells around or within the landfill. 
 
The surface of the landfill is generally well covered with vegetation and shows no 
sign of surface erosion or gulleying.  This implies that erosion of the cap into ad-
joining surface water is not an important route of migration of contaminants and 
that wind-blown dust also is not a likely route of exposure to local populations or 
to park user. 
 
Depressions on the surface of the landfill were noted during fieldwork.  These de-
pressions and the landfill gases encountered during drilling indicate that active de-
composition of putrescibles in the landfill is still occurring, and further subsidence 
of the landfill surface can be expected. 
 
As a consequence of the underlying geology and hydrology, any water that enters 
the landfill exits the landfill laterally into one of the water bodies to the north, 
west, or south of the landfill periphery.  The Site has a very long periphery, ap-
proximately 11,000 feet in length, of which approximately 9,000 feet border 
streams or river banks or the shoreline of Kenilworth Marsh.  Groundwater in the 
landfill cannot infiltrate to the underlying Patuxent aquifer because of the hydraulic 
head differences between the Patuxent aquifer and surface waters and the charac-
teristics of the clays underlying the landfill. 
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Nature and Extent of 
Contamination 
 
 
 
 
5.1 Introduction 
Section 5 presents the chemical analytical results of the RI field sampling activities 
and provides a discussion of the types of contamination identified in each media 
and the extent of contamination distribution throughout the KPN Landfill.  The 
results of previous investigations and this RI have been considered in this evalua-
tion of the nature and extent of contamination.     
 
Tables 3-1, 3-2, 3-3, and 3-4 summarized the dates, times, and sample identifica-
tion numbers for RI samples in sediment, surface soil, subsurface soil, and 
groundwater, respectively.  Tables 5-1 through 5-13 provide the analytical results 
of each medium sampled.  Those analytical results that exceed an appropriate 
screening criterion appear in bold.  This screening was intended to focus on the 
nature and extent of contamination rather than to identify contaminants of potential 
concern (COPCs).  An independent screening was conducted to identify the con-
taminants of potential concern (COPCs) for the human health risk assessment and 
the COPECs for the screening level ecological risk assessment.   
 
To focus the discussion of the nature and extent of contamination, the analytical 
results were compared with the following screening criteria:  

 
■ Surface and subsurface soil concentrations were compared with EPA Region 3 

RBCs for residential soils;  
 

■ Sediment analytical results were compared with the EPA Region 3 BTAG val-
ues; and  

 
■ Groundwater analytical results were compared with the lowest available 

screening criteria between the tap water RBCs, federal maximum contaminant 
levels (MCLs), and the District water quality standards. 

 
The analyte-specific detection limit is noted for all samples that were non-detect.  
Complete analytical results and data validation memos are provided in Appendix I.  
Section 5.7 below summarizes the potential pathways for contaminant migration 
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and the possible connections between contaminants in different media at the KPN 
Landfill. 
 
Results followed by “U” indicate that the analyte was not detected at that method 
detection limit.  The symbol ND also indicates that the analyte was not detected at 
that method detect limit.  Samples with a “J” qualifier indicate that the analyte was 
detected but at a level below which it could not be reliably quantified, so these are 
estimated levels.  N/A (not analyzed) indicates that samples were not analyzed for 
that particular analyte. 
 
5.2 Background and Off-Site Soil and Sediment Samples  
Samples of surface soils are considered “background” if they are from areas not 
directly impacted by known sources of contamination originating at known sites or 
resulting from known commercial or industrial activities.  “Background” sediment 
samples normally refer to upstream samples, but in tidal waters where directions of 
flow are periodically reversed, “background” refers to sites that are unlikely to be 
impacted by a suspected source or area, given what is known of the movements of 
sediment during tidal reversals.  For the purpose of identifying possible contami-
nant sources and migration patterns, proximate off-site concentrations of anthro-
pogenic contaminants (e.g., PAHs, PCBs, pesticides) are discussed below as are 
background concentrations of naturally occurring analytes (e.g., metals).    
 
Background and off-site surface soil samples collected during the Kenilworth Park 
South Landfill field investigations have been used here for comparison with sam-
ples collected at the KPN Landfill.  These samples include five surface soil samples 
(SS-29, SS-30, SS-32, SS-33, and SS-34) from the KPS LandfillPA/SI (Ecology 
and Environment, Inc. June 2002); nine surface soil samples (KWS-SU-BK-1 
through BK-9) from the KPS Landfill RI; four sediment samples (SED-1, SED-12, 
SMP-A, and SMP-B) from the KPS Landfill PA/SI (June 2000); and one sediment 
sample (SU-BK-10) from the  KPS Landfill RI.  Background and off-site sample 
results from the KPS Landfill investigations are listed in Tables 1 through 7 in Ap-
pendix K.  
 
During the KPN Landfill RI, two surface soil samples (SU- BK-1 and SU- BK-2) 
were collected in Kenilworth Aquatic Gardens to supplement the existing database 
of background and off-site samples collected for the Kenilworth Park South Land-
fill RI investigation.  The two samples collected during the KPN Landfill RI were 
analyzed for SVOCs, pesticides/PCBs, and metals.     
 
The District Department of Health requested that 17 additional samples be col-
lected from the Thomas Elementary School schoolyard adjoining the KPS Landfill 
(Ecology and Environment Inc. December 2006).  These samples were analyzed 
for SVOCs, PCBs, and metals.  The results of the additional sampling showed that 
organics and metals levels in the schoolyard soils are very similar to background 
and off-site soil samples collected in the area and are unaffected by the landfill.  
Thus, the samples from the schoolyard constitute a set of background samples and 
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are included in this discussion for comparison purposes.  Analytical results of the 
17 samples from the Thomas Elementary School schoolyard and the two back-
ground samples taken during the KPN Landfill RI have been combined with the 14 
previously collected samples from the schoolyard, from Kenilworth Aquatic Gar-
dens, and other surrounding park areas to establish background and off-site levels 
for PCBs, PAHs, and metals used for comparison with the surface soils at the 
KPN. 
 
The following discussion addresses the levels of PCBs, PAHs, and metals in 
surface soil and sediment and the results and ranges for those compounds.  
Average concentrations have been calculated assuming that non-detect samples are 
zero, a method that is conservative for estimating background and off-site levels. 
 
5.2.1 Surface Soil 
The two most commonly detected Aroclors at the Site are Aroclor 1254 and 
Aroclor 1260.  Off-site levels for Aroclor 1254 range from non-detect to 79.5 
micrograms per kilograms (µg/kg) and average 5 µg/kg because most samples 
show non-detect levels.  Off-site levels of Aroclor 1260 ranged from non-detect to 
610 µg/kg, with an average concentration of 91 µg/kg.  The two highest 
concentrations were detected in the southeast corner of the Thomas Elementary 
School yard at sample locations KS-SS-01 and KS-SS-02 at concentrations of 470 
µg/kg and 610 µg/kg, respectively.  The PCB levels in the two off-site samples 
collected during the field investigation fall within the off-site range found in the 
area of Kenilworth Park South.  
 
Seventeen off-site samples in the Thomas Elementary School schoolyard and two 
off-site samples from Kenilworth Aquatic Gardens were analyzed for 23 pesticides.  
Of the 23 pesticides analyzed and reported, only DDT, DDE, dieldrin, endrin 
aldehyde, and beta-benzene hexachloride (BHC) had detectable levels.  DDT was 
found in 16 of 19 samples with a range of non-detect to120 µg/kg and an average 
of 27 µg/kg.  DDE was found in 18 of 19 samples with a range of non-detect to 33 
µg/kg and an average of 12 µg/kg.  Dieldrin was found in four samples with a 
range of non-detect to 9.2 µg/kg and an average of 1.2 µg/kg.  Endrin aldehyde 
was found in one sample at a concentration of 3.4 µg/kg, and beta-BHC was found 
in one sample at a concentration of 3.2 µg/kg.  
 
Arsenic was detected in all background samples and ranged in concentration from 
2.97 mg/kg to 12.4 mg/kg, with an average of 6 mg/kg.  Iron was also detected in 
all background samples and ranged from 8,800 mg/kg to 54,000 mg/kg.  Lead 
concentrations ranged from 29.3 mg/kg to 189 mg/kg, with the highest level of 
lead in background samples found at SS-30 in Kenilworth Aquatic Gardens, 
collected during the KPS Landfill RI. 
 
Benzo(a)pyrene ranged from non-detect to 900 mg/kg.  Total PAHs ranged from 
0.00085 mg/kg to 8.61 mg/kg and had an average concentration of 2.2 mg/kg.  
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The highly irregular distribution in the off-site samples of PCBs and PAHs, includ-
ing benzo(a) pyrene, suggests that there are multiple sources of these contami-
nants.  
 
Total PAHs in the two RI off-site samples were an estimated 0.29 mg/kg and 2.0 
mg/kg.  Dieldrin concentrations in the off-site surface soil samples were 4.1 µg/kg 
and 9.2 µg/kg.  Concentrations in one off-site sample (BSU-1) were non-detect for 
both Aroclor 1254 and Aroclor 1260, while concentrations in the second off-site 
sample (BSU-2) were 78 µg/kg and 32 µg/kg for Aroclor 1254 and Aroclor 1260, 
respectively.  Concentrations of arsenic were 3.6 and 6.6 mg/kg in the background 
samples. 
 
5.2.2 Sediments 
The off-site sediment sample KWS-SU-BK-10, collected during the KPS Landfill 
RI at the discharge point for the Grant Street storm drain adjacent to the Thomas 
School, showed levels of PCBs up to 278 µg/kg (of Aroclor 1254).  This strongly 
implies that the PCBs in sediments around the KPS Landfill may have many other 
off-site sources not related to the landfill or to any runoff or discharge from the 
landfill. By analogy there are almost certainly sources of PCBs that have impacted 
surface water and sediments adjacent to the Site, particularly regional aerial fallout. 
 
Two sets of sediment upstream samples were taken during the KPS Landfill inves-
tigation.  It was determined that the first set of samples (SED-1 and SED-12) may 
have been influenced by the Site through tidal fluctuations of the Anacostia River.  
A second round of background and off-site sediment samples (SMP-A and SMP-
B) was collected approximately 1 mile upstream of the KPS Landfill.  These sam-
ples were analyzed for PCBs, PAHs, and several metals.  They showed maximum 
levels of Aroclors 1254 and 1260 at 57.1 µg/kg and 64.1 µg/kg, respectively, and a 
maximum level of total PAHs at 11.493 mg/kg.  Maximum levels of metals in these 
samples were arsenic at 6.58 mg/kg; barium at 108 mg/kg; cadmium at 0.994 
mg/kg; chromium at 62.5 mg/kg; lead at 81.3 mg/kg; and mercury at 0.245 mg/kg.  
Selenium and silver were not detected.  There was no indication that the second 
round of sediment levels of PAHs was related to the Site.  In addition, results of a 
Naval Research Laboratory study (Coffin et al. 1999) indicate that “PAH sources 
originate above the Anacostia River tidal zone.”   
 
Because the Anacostia River is tidal and has multiple potential sources of contami-
nation both upstream and downstream close to the KPN Landfill, no definite con-
nections between the landfill contaminants and sediments in the Anacostia River 
have been established.   
 
5.3 Sediment Analytical Results and Contaminant 

Distribution  
Sediment samples were collected in both the KPN Landfill RI and the PA/SI field 
investigations.  Thirteen sediment samples (SD-6 through SD-18) were collected 
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during the RI field investigation and analyzed for SVOCS, PCBs, pesticides, and 
TAL metals.  Tables 5-1, 5-2, and 5-3 list the sample results for sediment collected 
at the KPN Landfill.  Five sediment samples were collected for the PA/SI, one on 
the Anacostia River and four along Kenilworth Marsh.  The distribution of selected 
contaminants in sediments collected around the landfill during both the PA/SI and 
the RI are shown in Figures 5-1 through 5-4.  The analytical results for these sam-
ples are found in Appendix J and are discussed below.  No sediment samples were 
collected during the 2000 Geoprobe® investigation.  All sediments were screened 
against freshwater BTAG values.   
 
5.3.1 Sediment SVOCs Analytical Results and Distribution 
Table 5-1 lists the analytical results for SVOCs that were present in sediment sam-
ples at concentrations above screening levels during the RI.   
 
Every sediment sample collected during the RI contained at least one SVOC that 
exceeded its respective BTAG values, including indeno(1,2,3-cd)pyrene (13 of 13 
samples[range: 0.019 J mg/kg to 0.093 J mg/kg , BTAG = 0.017 mg/kg]), 
benzo(a)anthracene (11 of 13 sediment samples [range of exceedances: 0.11 J 
mg/kg  to 0.87 mg/kg, BTAG = 0.108 mg/kg]), benzo(a)pyrene (9 of 13 sediment 
samples [range of exceedances :  0.19 J mg/kg to 0.81 mg/kg, BTAG = 0.15 
mg/kg]), pyrene (9 of 13 samples [range of exceedances : 0.11 J mg/kg to 1.4 
mg/kg, BTAG = 0.195 mg/kg]), chrysene (9 of 13 samples [range of exceedances : 
0.18 J mg/kg to 0.98 mg/kg, BTAG = 0.166 mg/kg] ), dibenzo(a,h)anthracene (9 
of 13 samples [range of exceedances: 0.035 J mg/kg to 0.14 J mg/kg, BTAG = 
0.033 mg/kg]), benzo(ghi)perylene (8 of 13 samples [range of exceedances: 0.21 J 
mg/kg to 0.47 J mg/kg, BTAG = 0.17 mg/kg]), and fluoranthene (7 of 13 samples 
[range of exceedances:  0.46 J mg/kg to 2.0 mg/kg, BTAG = 0.423 mg/kg]). Total 
PAHs ranged from an estimated 0.6 mg/kg in sample KWN-SD-18 to 11 mg/kg in 
sample SD-15.  SD-18 was collected from a dry ditch catching runoff from the 
landfill cap.  SD-15 was collected from the tidally influenced portion of the Watts 
Branch, between the KPS and the KPN Landfills.  
 
Sediment samples collected during the PA/SI did not consistently exceed BTAG 
values.  SED-04 had no exceedances of BTAG values for PAHs and a total of 3.2 
mg/kg PAHs, whereas SED-03 had 14 exceedances of BTAG values and 113.8 
mg/kg total PAHs.  This represents a 35-fold difference in PAH concentrations 
between two sediment samples collected along Kenilworth Marsh within 500 feet 
of each other.   
 



       Table 5-1
       Summary of Positive Analytical Results for Sediment Samples for SVOCs for Kenilworth Park North Landfill RI

Sample ID:
KWN-SD-6-
022806-001

KWN-SD-7-
022806-003

KWN-SD-8-
022806-005

KWN-SD-9-
022806-007

KWN-SD-10-
022806-009

Analyte   Date: 02/28/06 02/28/06 02/28/06 02/28/06 02/28/06

4-Methylphenol 0.67 0.71 U 0.89 U 0.70 U 1.2 U 0.88 U 
Acenaphthene 0.0067 0.71 U 0.89 U 0.70 U 1.2 U 0.88 U 
Acenaphthylene 0.0059 0.036 J 0.89 U 0.70 U 1.2 U 0.88 U 
Anthracene 0.0572 0.058 J 0.049 J 0.70 U 1.2 U 0.88 U 
Benzo(a)anthracene 0.108 0.42 J 0.28 J 0.16 J 0.12 J 0.11 J 
Benzo(a)pyrene 0.15 0.57 J 0.41 J 0.24 J 0.14 J 0.14 J 
Benzo(b)fluoranthene NA 0.95  0.73 J 0.43 J 0.20 J 0.24 J 
Benzo(ghi)perylene 0.17 0.58 J 0.36 J 0.21 J 0.10 J 0.12 J 
Benzo(k)fluoranthene 0.24 0.71 U 0.89 U 0.70 U 1.2 U 0.88 U 
Benzoic acid 0.65 10  13 U 10 U 18 U 13 U 
Bis(2-ethylhexyl) phthalate 0.18 1.6  1.0  0.70 U 1.2 U 0.88 U 
Butyl benzyl phthalate 10.9 0.71 U 0.053 J 0.70 U 1.2 U 0.88 U 
Carbazole NA 0.060 J 0.89 U 0.70 U 1.2 U 0.88 U 
Chrysene 0.166 0.67 J 0.47 J 0.27 J 0.13 J 0.15 J 
Dibenzo(a,h)anthracene 0.033 0.13 J 0.081 J 0.052 J 1.2 U 0.88 U 
Dibenzofuran 0.415 0.71 U 0.89 U 0.70 U 1.2 U 0.88 U 
Di-n-octyl phthalate NA 0.71 U 0.89 U 0.70 U 1.2 U 0.88 U 
Fluoranthene 0.423 1.0  0.68 J 0.38 J 0.22 J 0.24 J 
Naphthalene 0.176 0.71 U 0.89 U 0.70 U 1.2 U 0.88 U 
Fluorene 0.0774 0.71 U 0.89 U 0.70 U 1.2 U 0.88 U 
Indeno(1,2,3-cd)pyrene 0.017 0.47 J 0.30 J 0.18 J 0.082 J 0.093 J 
Phenanthrene 0.204 0.28 J 0.20 J 0.10 J 1.2 U 0.074 J 
Pyrene 0.195 0.83  0.56 J 0.30 J 0.17 J 0.18 J 
Total PAH NA 6.0 4.1 2.3 1.2 J 1.3

  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.
(1) EPA Region III BTAGs for freshwater sediment (12/2005)

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

Semivolatiles - SW8270 (mg/kg)
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       Table 5-1
       Summary of Positive Analytical Results for Sediment Samples for SVOCs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

4-Methylphenol 0.67
Acenaphthene 0.0067
Acenaphthylene 0.0059
Anthracene 0.0572
Benzo(a)anthracene 0.108
Benzo(a)pyrene 0.15
Benzo(b)fluoranthene NA
Benzo(ghi)perylene 0.17
Benzo(k)fluoranthene 0.24
Benzoic acid 0.65
Bis(2-ethylhexyl) phthalate 0.18
Butyl benzyl phthalate 10.9
Carbazole NA
Chrysene 0.166
Dibenzo(a,h)anthracene 0.033
Dibenzofuran 0.415
Di-n-octyl phthalate NA
Fluoranthene 0.423
Naphthalene 0.176
Fluorene 0.0774
Indeno(1,2,3-cd)pyrene 0.017
Phenanthrene 0.204
Pyrene 0.195
Total PAH NA

  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.
(1) EPA Region III BTAGs for freshwater sediment (12/2005)

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

Semivolatiles - SW8270 (mg/kg)

KWN-SD-11-
030106-011

KWN-SD-12-
030106-013

KWN-SD-13-
030106-015

KWN-SD-14-
030106-017

KWN-SD-15-
030106-019

03/01/06 03/01/06 03/01/06 03/01/06 03/01/06

0.65 U 0.52 U 0.40 U 0.49 U 0.43  
0.65 U 0.52 U 0.40 U 0.11 J 2.0  
0.054 J 0.52 U 0.037 J 0.050 J 0.038 J 
0.044 J 0.034 J 0.082 J 0.22 J 0.16 J 
0.17 J 0.26 J 0.42  0.87  0.79  
0.19 J 0.32 J 0.47  0.81  0.77  
0.29 J 0.61  0.70  1.1  1.2  
0.14 J 0.24 J 0.30 J 0.47 J 0.46  
0.65 U 0.52 U 0.052 J 0.25 J 0.12 J 
9.5 U 7.6 U 5.8 U 6.9 J 6.0 U 
0.65 U 0.52 U 0.40 U 0.74  0.42 U 
0.65 U 0.031 J 0.033 J 0.094 J 0.13 J 
0.65 U 0.029 J 0.052 J 0.14 J 0.13 J 
0.18 J 0.40 J 0.50  0.98  0.84  
0.035 J 0.061 J 0.075 J 0.14 J 0.12 J 
0.65 U 0.52 U 0.40 U 0.031 J 0.027 J 
0.65 U 0.050 J 0.062 J 0.091 J 0.044 J 
0.31 J 0.62  0.97  2.0  2.0  
0.65 U 0.52 U 0.40 U 0.49 U 0.025 J 
0.65 U 0.52 U 0.029 J 0.091 J 0.066 J 
0.11 J 0.22 J 0.27 J 0.43 J 0.41 J 
0.12 J 0.17 J 0.39 J 1.0  0.89  
0.25 J 0.47 J 0.69  1.4  1.4  

1.9 3.4 5..0 9.9 11
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       Table 5-1
       Summary of Positive Analytical Results for Sediment Samples for SVOCs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

4-Methylphenol 0.67
Acenaphthene 0.0067
Acenaphthylene 0.0059
Anthracene 0.0572
Benzo(a)anthracene 0.108
Benzo(a)pyrene 0.15
Benzo(b)fluoranthene NA
Benzo(ghi)perylene 0.17
Benzo(k)fluoranthene 0.24
Benzoic acid 0.65
Bis(2-ethylhexyl) phthalate 0.18
Butyl benzyl phthalate 10.9
Carbazole NA
Chrysene 0.166
Dibenzo(a,h)anthracene 0.033
Dibenzofuran 0.415
Di-n-octyl phthalate NA
Fluoranthene 0.423
Naphthalene 0.176
Fluorene 0.0774
Indeno(1,2,3-cd)pyrene 0.017
Phenanthrene 0.204
Pyrene 0.195
Total PAH NA

  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.
(1) EPA Region III BTAGs for freshwater sediment (12/2005)

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

Semivolatiles - SW8270 (mg/kg)

KWN-SD-16-
030106-021

KWN-SD-17-
030106-023

KWN-SD-18-
030106-025

03/01/06 03/01/06 03/01/06

0.46 U 0.24 J 0.49 U 
0.46 U 0.53 U 0.49 U 
0.46 U 0.53 U 0.49 U 
0.46 U 0.050 J 0.49 U 
0.090 J 0.22 J 0.063 J 
0.070 J 0.20 J 0.053 J 
0.086 J 0.28 J 0.072 J 
0.069 J 0.23 J 0.046 J 
0.041 J 0.11 J 0.032 J 
6.7 U 7.7 U 7.1 U 

0.071 J 0.57  0.13 J 
0.46 U 0.088 J 0.49 U 
0.46 U 0.042 J 0.49 U 
0.087 J 0.26 J 0.058 J 
0.46 U 0.047 J 0.49 U 
0.46 U 0.53 U 0.49 U 
0.46 U 0.079 J 0.49 U 
0.17 J 0.46 J 0.089 J 
0.46 U 0.53 U 0.49 U 
0.46 U 0.53 U 0.49 U 
0.048 J 0.19 J 0.039 J 
0.10 J 0.31 J 0.042 J 
0.18 J 0.43 J 0.10 J 
0.94 2.8 0.59
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       Table 5-2
       Summary of Positive Analytical Results for Sediment Samples for PCBs for Kenilworth Park North Landfill RI

Sample ID:
KWN-SD-6-
022806-001

KWN-SD-7-
022806-003

KWN-SD-8-
022806-005

KWN-SD-9-
022806-007

KWN-SD-10-
022806-009

Analyte   Date: 02/28/06 02/28/06 02/28/06 02/28/06 02/28/06

4,4'-DDE 0.00316 0.036 U 0.041 J 0.036 U 0.063 U 0.044 U 
4,4'-DDT 0.00416 0.036 U 0.045 U 0.036 U 0.063 U 0.044 U 
Dieldrin 0.0019 0.036 U 0.045 U 0.036 U 0.063 U 0.044 U 
Heptachlor epoxide 0.00247 0.036 U 0.045 U 0.036 U 0.063 U 0.044 U 

Aroclor 1248 0.0598 0.16  0.22  0.18  0.20  0.13  
Aroclor 1254 0.0598 0.11  0.18  0.14  0.19  0.13  
Aroclor 1260 0.0598 0.066  0.11  0.069  0.070  0.067  

  Key: Note:

    J = Estimated value.

    U = Not detected at the rep

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III BTAGs for freshwater sediment (12/2005)

Screening 
Criteria (1,2)

  Shaded cells exceed the screening 
value.  

Pesticides - SW8081 (mg/kg)

PCBs - SW8082 (mg/kg)
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       Table 5-2
       Summary of Positive Analytical Results for Sediment Samples for PCBs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

4,4'-DDE 0.00316
4,4'-DDT 0.00416
Dieldrin 0.0019
Heptachlor epoxide 0.00247

Aroclor 1248 0.0598
Aroclor 1254 0.0598
Aroclor 1260 0.0598

  Key: Note:

    J = Estimated value.

    U = Not detected at the rep

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III BTAGs for freshwater sediment (12/2005)

Screening 
Criteria (1,2)

  Shaded cells exceed the screening 
value.  

Pesticides - SW8081 (mg/kg)

PCBs - SW8082 (mg/kg)

KWN-SD-11-
030106-011

KWN-SD-12-
030106-013

KWN-SD-13-
030106-015

KWN-SD-14-
030106-017

KWN-SD-15-
030106-019

03/01/06 03/01/06 03/01/06 03/01/06 03/01/06

0.032 U 0.026 U 0.020 U 0.024 U 0.021 U 
0.032 U 0.026 U 0.020 U 0.024 U 0.024  
0.032 U 0.026 U 0.014 J 0.024 U 0.021 U 
0.032 U 0.026 U 0.020 U 0.024 U 0.021 U 

0.14  0.13  0.13  0.31  0.14  
0.087  0.074  0.097  0.14  0.089  
0.026 J 0.032  0.020 U 0.032  0.013 J 
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       Table 5-2
       Summary of Positive Analytical Results for Sediment Samples for PCBs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

4,4'-DDE 0.00316
4,4'-DDT 0.00416
Dieldrin 0.0019
Heptachlor epoxide 0.00247

Aroclor 1248 0.0598
Aroclor 1254 0.0598
Aroclor 1260 0.0598

  Key: Note:

    J = Estimated value.

    U = Not detected at the rep

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III BTAGs for freshwater sediment (12/2005)

Screening 
Criteria (1,2)

  Shaded cells exceed the screening 
value.  

Pesticides - SW8081 (mg/kg)

PCBs - SW8082 (mg/kg)

KWN-SD-16-
030106-021

KWN-SD-17-
030106-023

KWN-SD-18-
030106-025

03/01/06 03/01/06 03/01/06

0.0024 U 0.027 U 0.0024 U 
0.0024 U 0.027 U 0.0024 U 

0.012  0.021 J 0.019  
0.0017 J 0.027 U 0.0050  

0.023 U 0.27  0.024 U 
0.023 U 0.13  0.024 U 
0.066  0.027  0.23  
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       Table 5-3
       Summary of Positive Analytical Results for Sediment Samples for Metals for Kenilworth Park North Landfill RI

Sample ID:
KWN-SD-6-
022806-002

KWN-SD-7-
022806-004

KWN-SD-8-
022806-006

KWN-SD-9-
022806-008

KWN-SD-10-
022806-010

Analyte   Date: 02/28/06 02/28/06 02/28/06 02/28/06 02/28/06

Aluminum - Total NA 9020 J 14900  9490  15600  8060  
Arsenic - Total 9.8 5.0  8.5  4.8  10.8 U 5.8 U 
Barium - Total NA 85.0  228  93.3  168  141  
Beryllium - Total NA 1.1  1.8  1.1  1.7  0.81  
Cadmium - Total 0.99 1.0  2.1  1.0  1.1 U 1.2  
Calcium - Total NA 2410  3700  2180  4100  24200  
Chromium - Total 43.4 36.1  64.5  39.4  58.2  29.7  
Cobalt - Total NA 18.2  24.2  16.0  23.5  13.1  
Copper - Total 31.6 46.6  122  48.9  66.2  57.1  
Iron - Total 20000 23000 42400  24700  35600  24500  
Lead - Total 35.8 61.1  214  72.3  116  89.1  
Magnesium - Total NA 2300  3730  2320  3730  2510  
Manganese - Total 460 229 Y 553  552  405  632  
Nickel - Total 22.7 30.1  48.7  29.8  53.5  27.7  
Potassium - Total NA 1070  1650  1160  1940  1190  
Silver - Total 1 1.2 U 3.4  1.0 U 2.7 U 1.4 U 
Sodium - Total NA 323 U 510  337  756 U 405 U 
Vanadium - Total 78 35.1  59.2  39.2  66.6  32.0  
Zinc - Total 121 225  494  220  301  309  
Mercury - Total 0.18 0.094 J 0.21  0.12  0.11 U 0.086  

Total Moisture Content NA 53.1  63.3  50.9  75.3  67.3  
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported valu

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III BTAGs for freshwater sediments (12/2005)

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

TAL Metals - SW6010/SW7471 (mg/Kg)

Percent Moisture - D2216 (%)
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       Table 5-3
       Summary of Positive Analytical Results for Sediment Samples for Metals for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

Aluminum - Total NA
Arsenic - Total 9.8
Barium - Total NA
Beryllium - Total NA
Cadmium - Total 0.99
Calcium - Total NA
Chromium - Total 43.4
Cobalt - Total NA
Copper - Total 31.6
Iron - Total 20000
Lead - Total 35.8
Magnesium - Total NA
Manganese - Total 460
Nickel - Total 22.7
Potassium - Total NA
Silver - Total 1
Sodium - Total NA
Vanadium - Total 78
Zinc - Total 121
Mercury - Total 0.18

Total Moisture Content NA
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported valu

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III BTAGs for freshwater sediments (12/2005)

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

TAL Metals - SW6010/SW7471 (mg/Kg)

Percent Moisture - D2216 (%)

KWN-SD-11-
030106-012

KWN-SD-12-
030106-014

KWN-SD-13-
030106-016

KWN-SD-14-
030106-018

KWN-SD-15-
030106-020

03/01/06 03/01/06 03/01/06 03/01/06 03/01/06

3410  9610  1510  6720  1960  
4.0 U 4.9  2.6 U 5.5  2.8 U 
78.2  89.2  17.4  89.8  42.0  
0.46  1.1  0.35  0.88  0.43  

0.40 U 0.56  0.26 U 0.67  0.28 U 
1920  2220  1340  2460  1680  
14.7  36.8  9.2  27.9  14.4  
4.2  16.2  4.6  10.4  5.8  
22.5  43.0  19.3  45.3  11.7  

14800  22300  8740  16400  10800  
47.1  52.4  47.2  105  35.9  
1120  2660  1200  1500  914  
104  510  78.5  170  68.0  
13.3  29.7  12.4  20.2  13.8  
504  1210  374  864  439  
1.0 U 0.80 U 0.64 U 0.86 U 0.70 U 
279 U 225 U 180 U 242 U 195 U 
21.0  37.8  13.0  34.5  15.1  
108  172  71.5  181  71.7  

0.042 U 0.10  0.027 U 0.11  0.027 U 

37.3  37.3  22.9  35.6  26.2  
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       Table 5-3
       Summary of Positive Analytical Results for Sediment Samples for Metals for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

Aluminum - Total NA
Arsenic - Total 9.8
Barium - Total NA
Beryllium - Total NA
Cadmium - Total 0.99
Calcium - Total NA
Chromium - Total 43.4
Cobalt - Total NA
Copper - Total 31.6
Iron - Total 20000
Lead - Total 35.8
Magnesium - Total NA
Manganese - Total 460
Nickel - Total 22.7
Potassium - Total NA
Silver - Total 1
Sodium - Total NA
Vanadium - Total 78
Zinc - Total 121
Mercury - Total 0.18

Total Moisture Content NA
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported valu

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III BTAGs for freshwater sediments (12/2005)

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

TAL Metals - SW6010/SW7471 (mg/Kg)

Percent Moisture - D2216 (%)

KWN-SD-16-
030106-022

KWN-SD-17-
030106-024

KWN-SD-18-
030106-026

03/01/06 03/01/06 03/01/06

4070  3280  8750  
3.1  2.8 U 3.9  
42.4  50.5  122  
0.60  0.62  1.1  

0.24 U 0.31  1.1  
1210  4160  2840  
22.0  16.0  65.6  
8.6  11.1  11.8  
21.0  23.7  86.8  

14900  13000  20000  
59.0  67.1  125  
506  1780  1280  
344  228  354  
9.6  18.0  20.8  
582  638  968  
1.9  0.71 U 10.5  

172 U 199 U 208 U 
33.4  19.5  46.5  
40.1  118  188  
0.20  0.045  0.84  

20.4  38.0  34.8  
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Distribution of Contamination 
The overall highest concentration of PAHs in sediments was found along Kenil-
worth Marsh at SED-3.  Concentrations decreased moving east and north, along 
the edge of the marsh.  
 
The distribution of total PAHs is shown in Figure 5-2.  The lowest concentrations 
of these PAHs are shown in SD-16 and SD-18 (<1 mg/kg), which were taken from 
the dry ditches that receive runoff from the landfill cap, while the highest levels are 
in Kenilworth Marsh.  Concentrations in the marsh range from a total of 1.2 mg/kg 
at SD-9 to a total of 113.8 mg/kg at SED-3.  The average for all samples in the 
marsh is 14.73 mg/kg, a result that is dominated by the high level in SED-3.  The 
remaining samples from the marsh averaged only 3.72 mg/kg.  PAH concentrations 
in Watts Branch averaged 7.16 mg/kg in four samples, while the two in the Ana-
costia River averaged 2.85 mg/kg.  
 
The inferences drawn from this distribution of PAHs are that levels in the Ana-
costia River at the KPN Landfill are lower than those upstream in Maryland and 
are somewhat lower than in both Kenilworth Marsh and in Watts Branch.  The 
data suggest that there are sources of PAHs that are contaminating sediments in 
both Kenilworth Marsh and Watts Branch above levels that would be expected 
from tidal influxes from the Anacostia River.  The Site could be contributing to 
PAHs in both Watts Branch and in Kenilworth Marsh.  The high concentration of 
total PAHs in SED-3 compared with the adjoining sediment samples SD-6 and 
SD-7 in Kenilworth Marsh suggests a leachate seep or landfill material at or near 
that location.  If SED-3 is removed from the averages as being anomalous and re-
sulting from a specific local source, then the average of PAHs in the Kenilworth 
Marsh samples is close to the average level found in the sediment samples from the 
Anacostia River. 
 
5.3.2 Sediment Pesticide Analytical Results and Distribution 
Table 5-2 lists the analytical results for pesticides in the RI sediment samples. One 
sediment sample in Kenilworth Marsh, KWN-SD-7 (41 µg/kg [J]), exceeded the 
screening level (3.16 µg/kg) for DDE.  KWN-SD-15, located along Watts Branch, 
exceeded the screening level for DDT (4.16 µg/kg).  Two sediment samples along 
Watts Branch (KWN-SD-13 and KWN-SD-17) and two samples collected in the 
ditch in the northwest corner of the Site that receive runoff from the cap (KWN-
SD-16 and KWN-SD-18) exceeded the screening level (1.9 µg/kg) for dieldrin.  
KWN-SD-18 also exceeded the BTAG value for heptachlor epoxide (2.47 µg/kg).  
All other sediment samples were found to have pesticide analyte concentrations at 
levels below their respective screening levels. 
 
In both the RI and PA/SI analytical results, low levels of DDT and/or low levels of 
its breakdown products DDD and DDE were found in three sediment samples: two 
in Kenilworth Marsh and one in Watts Branch.  The highest level was 24 µg/kg in 
SD-15 in the tidal portion of Watts Branch.  No clear pattern exists for the distri-
bution of DDT and its breakdown products in sediments.   
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The distribution of total pesticides is shown in Figure 5-3.  Dieldrin and heptachlor 
epoxide were detected in the dry ditches draining the surface of the landfill in its 
northwest corner, at SD-16 and SD-18.  Only KWN-SD-18 exceeded the BTAG 
value for heptachlor epoxide (2.47µg/kg).  The presence of dieldrin and heptachlor 
epoxide in both these samples may represent depositional effects from erosion of 
the landfill cap or be from samples of the cap material itself.  Only two surface 
soils samples (SU-11 and SU-12) contained detectable levels of heptachlor epox-
ide at very low levels.  These are located east of the ditches.  None of the surface 
soils collected during the PA/SI showed any detectable levels of heptachlor epox-
ide.  Dieldrin was detected throughout the landfill surface soils. 
 
The two sediment samples collected from Watts Branch (SD-13 and SD-17) had 
concentrations of dieldrin below the limit of accurate method quantitation.  The 
presence of dieldrin in these samples may be attributable to erosion of the landfill 
cap, given that dieldrin is present in surface soil samples.  Alternatively, there 
could be a source upstream in Watts Branch because there are no comparable lev-
els of dieldrin in Kenilworth Marsh sediments, which are also exposed to erosion 
from the surface of the landfill.  No groundwater sample from wells in areas dis-
charging from the landfill to Watts Branch showed detectable levels of dieldrin.  
Only MW-13N, discharging to Kenilworth Marsh, and MW-5N, discharging to the 
Anacostia River, showed detectable levels of dieldrin.  There appears to be no cor-
relation between dieldrin in groundwater and dieldrin in sediments.     
 
No pesticides were detected in sediment samples collected along the Anacostia 
River.   
 
5.3.3 Sediment PCBs Analytical Results and Distribution 
Table 5-2 lists the analytical results for PCBs. In sediments collected during the 
KPN Landfill RI, PCBs were detected in low concentrations in every sediment 
sample.  BTAG values for freshwater sediment do not exist.  MacDonald (January 
13, 2000) developed a consensus-based threshold effects concentration of 59.8 
µg/kg for PCBs for freshwater ecosystems.  All sediment samples exceeded this 
threshold for at least one Aroclor (Aroclor 1248, Aroclor 1254, and Aroclor 
1260):  concentrations ranged from 30 µg/kg to 220 µg/kg for Aroclor 1248; from 
74 µg/kg to 190 µg/kg for Aroclor 1254; and from an estimated 13 µg/kg to 110 
µg/kg for Aroclor 1260.  
 
The distribution of PCBs is shown in Figure 5-3.  Aroclors 1260, 1254, 1248, and 
1242 were found in one or more samples.  Aroclors 1260, 1254, and 1248 were 
found in samples on the Anacostia River, Watts Branch, and Kenilworth Marsh in 
varying concentrations.  Aroclor 1242 was detected in three samples along Kenil-
worth Marsh. 
 
Two sediment samples (SMP-A and SMP-B) collected upstream of  Kenilworth 
Aquatic Gardens in the Anacostia River for the KPS Landfill RI contained Aroclor 
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1260 at levels up to 64.1 µg/kg and Aroclor 1254 up to 57.1 µg/kg.  Given the 
presence of Aroclor 1260 and Aroclor 1254 contamination in the Kenilworth 
Marsh and the tidally influenced portion of Watts Branch, the contamination could 
have originated from sediments transported from upstream or the landfill.  Another 
potential source of PCBs is the Grant Street storm drain that discharges to a ditch 
east of the KPS Landfill and joins Watts Branch between the sediment sampling 
locations SD-15 and SD-17.  However, the results from these samples do not indi-
cate any influx of PCBs to Watts Branch between these locations.  This would not 
support the hypothesis that the Grant Street storm drain is affecting Watts Branch. 
 
5.3.4 Sediment Metals Analytical Results and Distribution 
Table 5-3 lists the analytical results for TAL metals in RI sediment samples.  At 
least one metal in every sample exceeds a BTAG value for freshwater sediments.  
Figure 5-4 shows the distribution and levels of all the metals that had an ex-
ceedance of a BTAG value in at least one sample. 
 
All sediment samples contained lead levels that exceeded the BTAG value of 35.8 
mg/kg.  Concentrations of lead ranged from 35.9 mg/kg to 214 mg/kg.  Concen-
trations of cadmium (5 of 13 samples [range of exceedances: 1.0 mg/kg to 2.1 
mg/kg, BTAG = 0.99 mg/kg] ), copper (8 of 13 samples [range of exceedances:  
43.0 mg/kg to 122 mg/kg, BTAG = 31.6 mg/kg), iron (7 of 13 samples [range of 
exceedances:  20,000 mg/kg to 42,400 mg/kg, BTAG = 20,000 mg/kg]), nickel (6 
of 13 samples [range 27.7 mg/kg to 53.5 mg/kg, BTAG – 22.7 mg/kg]), and zinc 
(8 of 13 samples [range of exceedances:  172 mg/kg to 494 mg/kg, BTAG = 121 
mg/kg]) exceeded the BTAG values in many samples.  Chromium (3 of 13 samples 
[range of exceedances = 58.2 mg/kg to 65.6 mg/kg, BTAG = 43.4 mg/kg]), man-
ganese (4 of 13 samples [range of exceedances:  510 mg/kg to 632 mg/kg, 
BTAG= 460 mg/kg]), silver (3 of 13 samples [range of exceedances = 1.9 mg/kg 
to 10.5 mg/kg, BTAG= 1.0 mg/kg]), and mercury (3 of 13 samples [range of ex-
ceedances:  0.2 mg/kg to 0.84 mg/kg, BTAG = 0.18 mg/kg]) were also found in 
concentrations exceeding the BTAG values in at least one sample. 
 
The sediment samples collected from Kenilworth Marsh (SD-6 through SD-10) all 
had BTAG exceedances of copper, iron, lead, nickel, and zinc.  Concentrations of 
these metals were lower than the screening values at SD-11, also taken from the 
marsh, with the exception of lead.  The highest metals concentrations in these 
sediment samples at Kenilworth Marsh were at SD-7.  Concentrations of metals at 
SD-7 can be as much as twice that of other locations along the marsh. Ex-
ceedances of BTAG metals values in SD-7 range from a 16% exceedance for mer-
cury to a 400% exceedance for zinc.  The high metals levels in SD-7 may be due to 
landfill wastes placed directly into Kenilworth Marsh, rather than due to landfill 
leachate.  SD-7 was collected from an area noted during sampling as a “glass 
beach.” 
 
SD-14, collected at a bend of Watts Branch, and SD-17, collected near the limit of 
tidal flow reversals in Watts Branch, had the highest concentrations of metals in 
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Watts Branch.  Every sediment sample from Watts Branch contained lead above 
BTAG levels.  Other metals exceedances of BTAG values in the four samples 
taken along Watts Branch do not show a distinct pattern. 
 
Cadmium concentrations were as much as four times higher in the Kenilworth 
Marsh than in either the Anacostia River or Watts Branch, whether as a result of 
grain size or carbon content or discharge from the landfill.  However, the highest 
level was 2.1 mg/kg, found in SD-7, which is a little more than twice the cadmium 
BTAG value. 
 
5.4 Surface Soil Analytical Results and Contaminant 

Distribution 
Twelve surface soil samples were collected for the KPN Landfill RI.  Table 3-2 
lists the surface soil samples collected during the RI, the date of sample collection, 
and analyses requested. Surface soil samples collected during the RI were analyzed 
for SVOCs (including PAHs), pesticides, PCBs, and TAL metals.  Locations of all 
these sampling points are indicated on Figure 3-1.  Tables 5-4, 5-5, and 5-6 list all 
the sample results for surface soils collected at the Site. 
 
Sixteen surface soil samples were collected for the KPN Landfill PA/SI, including 
one duplicate, and 15 surface soil samples were collected for the DCSEC around 
the Parkside Community Center in 2005.  One duplicate sample, SS-DCSEC-07, 
was collected but is regarded as a quality control sample and so is not discussed 
further.  DCSEC samples were analyzed only for dieldrin, PCBs, arsenic, and lead.  
Twenty surface soil samples, including one duplicate, were collected during the 
2000 Geoprobe® sampling event.  To distinguish between samples, RI samples are 
designated “SU”, PA/SI samples “SS”, DCSEC samples “DCSEC”, and Geo-
probe® samples “GS.” 
 
Surface soil samples were collected from the surface to 6 inches below the soil sur-
face.  All surface soils were screened to determine the nature and extent of con-
tamination using the residential surface soil RBCs. 
 
Subsequent to the field investigation in 2006, DCSEC excavated a large area in the 
eastern portion of the Site, installed a drainage system, and filled the area in order 
to make ball fields.  This area has, in essence, been recapped and the analytical 
results for surface soils collected in the area no longer represent current conditions. 
 



       Table 5-4
       Summary of Positive Analytical Results for Surface Soil Samples for SVOCs for Kenilworth Park North Landfill RI

Sample ID:
KWN-SU-1-
030206-027

KWN-SU-2-
030206-029

KWN-SU-3-
030206-031

KWN-SU-4-
030206-033

KWN-SU-5-
030206-035

Analyte   Date: 03/02/06 03/02/06 03/02/06 03/02/06 03/02/06

2-Methylnaphthalene 310 2.7 U 4.8 U 2.1 U 0.43 U 0.44 U 
4-Chloroaniline 12 2.7 U 0.36 J 2.1 U 0.23 J 0.027 J 
Acenaphthene 4700 2.7 U 4.8 U 2.1 U 0.43 U 0.44 U 
Acenaphthylene NA 2.7 U 4.8 U 2.1 U 0.038 J 0.44 U 
Anthracene 2300 2.7 U 4.8 U 2.1 U 0.072 J 0.038 J 
Benzo(a)anthracene 0.22 0.28 J 0.30 J 0.20 J 0.28 J 0.14 J 
Benzo(a)pyrene 0.022 0.24 J 0.27 J 0.19 J 0.24 J 0.13 J 
Benzo(b)fluoranthene 0.22 0.36 J 0.53 J 0.34 J 0.33 J 0.18 J 
Benzo(ghi)perylene NA 2.7 U 4.8 U 2.1 U 0.22 J 0.12 J 
Benzo(k)fluoranthene 2.2 2.7 U 4.8 U 2.1 U 0.43 U 0.44 U 
Bis(2-ethylhexyl) phthalate 46 2.7 U 0.55 J 2.1 U 0.31 J 0.16 J 
Butyl benzyl phthalate 340 2.7 U 4.8 U 2.1 U 0.045 J 0.44 U 
Carbazole 32 2.7 U 4.8 U 2.1 U 0.042 J 0.024 J 
Chrysene 22 0.26 J 0.27 J 0.19 J 0.29 J 0.15 J 
Dibenzo(a,h)anthracene 0.022 2.7 U 4.8 U 2.1 U 0.057 J 0.033 J 
Dibenzofuran 160 2.7 U 4.8 U 2.1 U 0.43 U 0.44 U 
Di-n-butyl phthalate 7800 2.7 U 4.8 U 2.1 U 0.055 J 0.44 U 
Fluoranthene 3100 0.53 J 0.46 J 0.33 J 0.53  0.28 J 
Naphthalene 1600 2.7 U 4.8 U 2.1 U 0.43 U 0.44 U 
Fluorene 3100 2.7 U 4.8 U 2.1 U 0.022 J 0.44 U 
Indeno(1,2,3-cd)pyrene 0.22 2.7 U 4.8 U 2.1 U 0.19 J 0.098 J 
Phenanthrene NA 0.35 J 4.8 U 0.15 J 0.27 J 0.14 J 
Pyrene 2300 0.39 J 0.34 J 0.24 J 0.45  0.21 J 
Total PAH NA 2.41 J 2.17 J 1.64 J 2.99  1.519

  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III RBCs for residential soils.

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

Semivolatiles - SW8270 (mg/kg)
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       Table 5-4
       Summary of Positive Analytical Results for Surface Soil Samples for SVOCs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

2-Methylnaphthalene 310
4-Chloroaniline 12
Acenaphthene 4700
Acenaphthylene NA
Anthracene 2300
Benzo(a)anthracene 0.22
Benzo(a)pyrene 0.022
Benzo(b)fluoranthene 0.22
Benzo(ghi)perylene NA
Benzo(k)fluoranthene 2.2
Bis(2-ethylhexyl) phthalate 46
Butyl benzyl phthalate 340
Carbazole 32
Chrysene 22
Dibenzo(a,h)anthracene 0.022
Dibenzofuran 160
Di-n-butyl phthalate 7800
Fluoranthene 3100
Naphthalene 1600
Fluorene 3100
Indeno(1,2,3-cd)pyrene 0.22
Phenanthrene NA
Pyrene 2300
Total PAH NA

  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III RBCs for residential soils.

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

Semivolatiles - SW8270 (mg/kg)

KWN-SU-6-
030206-037

KWN-SU-7-
030206-039

KWN-SU-8-
030206-041

KWN-SU-9-
030206-043

KWN-SU-10-
030206-045

03/02/06 03/02/06 03/02/06 03/02/06 03/03/06

0.39 U 4.8 U 0.44 U 0.48 U 0.42 U 
0.39 U 4.8 U 0.093 J 0.092 J 0.42 U 
0.065 J 4.8 U 0.44 U 0.48 U 0.42 U 
0.040 J 4.8 U 0.044 J 0.026 J 0.036 J 
0.19 J 4.8 U 0.042 J 0.072 J 0.078 J 
1.1  0.53 J 0.16 J 0.21 J 0.32 J 
1.1  0.72 J 0.18 J 0.21 J 0.32 J 
1.3  1.0 J 0.30 J 0.31 J 0.53  
0.72  0.36 J 0.12 J 0.13 J 0.18 J 
0.24 J 4.8 U 0.12 J 0.48 U 0.40 J 
0.075 J 0.36 J 0.24 J 0.25 J 0.10 J 
0.39 U 4.8 U 0.067 J 0.038 J 0.42 U 
0.070 J 4.8 U 0.44 U 0.027 J 0.030 J 
0.99  0.52 J 0.18 J 0.22 J 0.32 J 

0.22 J 0.38 J 0.034 J 0.042 J 0.056 J 
0.027 J 4.8 U 0.44 U 0.48 U 0.42 U 
0.39 U 4.8 U 0.027 J 0.046 J 0.42 U 

1.8  0.69 J 0.30 J 0.45 J 0.62  
0.39 U 4.8 U 0.44 U 0.48 U 0.42 U 
0.050 J 4.8 U 0.44 U 0.48 U 0.42 U 
0.67  0.78 J 0.11 J 0.12 J 0.18 J 
0.76  0.26 J 0.13 J 0.27 J 0.32 J 
1.5  0.69 J 0.24 J 0.32 J 0.50  
10.75 5.93 1.96 2.38 3.86 
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       Table 5-4
       Summary of Positive Analytical Results for Surface Soil Samples for SVOCs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

2-Methylnaphthalene 310
4-Chloroaniline 12
Acenaphthene 4700
Acenaphthylene NA
Anthracene 2300
Benzo(a)anthracene 0.22
Benzo(a)pyrene 0.022
Benzo(b)fluoranthene 0.22
Benzo(ghi)perylene NA
Benzo(k)fluoranthene 2.2
Bis(2-ethylhexyl) phthalate 46
Butyl benzyl phthalate 340
Carbazole 32
Chrysene 22
Dibenzo(a,h)anthracene 0.022
Dibenzofuran 160
Di-n-butyl phthalate 7800
Fluoranthene 3100
Naphthalene 1600
Fluorene 3100
Indeno(1,2,3-cd)pyrene 0.22
Phenanthrene NA
Pyrene 2300
Total PAH NA

  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III RBCs for residential soils.

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

Semivolatiles - SW8270 (mg/kg)

KWN-SU-11-
030306-047

KWN-SU-12-
030306-049

KWN-SU-BK1-
030306-51

KWN-SU-BK2-
030306-53

03/03/06 03/03/06 03/03/06 03/03/06

0.037 J 8.0 U 0.52 U 0.99 U 
0.23 J 8.0 U 0.52 U 0.99 U 
0.081 J 8.0 U 0.52 U 0.99 U 
0.11 J 8.0 U 0.52 U 0.99 U 
0.27 J 8.0 U 0.52 U 0.99 U 
0.88  0.85 J 0.034 J 0.18 J 
0.85  0.71 J 0.039 J 0.20 J 
1.4  0.89 J 0.072 J 0.38 J 

0.41 J 0.41 J 0.52 U 0.11 J 
1.5  8.0 U 0.52 U 0.99 U 
1.1  0.49 J 0.033 J 0.083 J 

0.061 J 8.0 U 0.52 U 0.99 U 
0.11 J 8.0 U 0.52 U 0.99 U 
0.83  0.70 J 0.040 J 0.22 J 

0.13 J 8.0 U 0.52 U 0.99 U 
0.050 J 8.0 U 0.52 U 0.99 U 
0.095 J 8.0 U 0.52 U 0.99 U 

1.6  1.5 J 0.056 J 0.37 J 
0.049 J 8.0 U 0.52 U 0.99 U 
0.083 J 8.0 U 0.52 U 0.99 U 
0.38 J 0.40 J 0.52 U 0.11 J 
0.95  0.85 J 0.52 U 0.16 J 
1.2  1.0 J 0.046 J 0.27 J 

10.72 7.31 0.29  J 2.0 
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       Table 5-5
       Summary of Positive Analytical Results for Surface Soil Samples for PCBs for Kenilworth Park North Landfill RI

Sample ID:
KWN-SU-1-
030206-027

KWN-SU-2-
030206-029

KWN-SU-3-
030206-031

KWN-SU-4-
030206-033

KWN-SU-5-
030206-035

Analyte   Date: 03/02/06 03/02/06 03/02/06 03/02/06 03/02/06

4,4'-DDE 1.9 0.022 U 0.24  0.0087 U 0.022 U 0.0091 U 
Dieldrin 0.04 0.065  0.82  0.036  0.31  0.062  
Endrin aldehyde NA 0.022 U 0.049 U 0.0087 U 0.067  0.0091 U 
Heptachlor epoxide 0.07 0.022 U 0.049 U 0.0087 U 0.022 U 0.0091 U 
Methoxychlor 390 0.022 U 0.049 U 0.0087 U 0.022 U 0.0091 U 

Aroclor 1254 0.32 0.54  5.3  0.31  2.4  0.54  
Aroclor 1260 0.32 0.37  2.6  0.14  1.2  0.51  
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III RBCs for residential soils.

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

Pesticides - SW8081 (mg/kg)

PCBs - SW8082 (mg/kg)
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       Table 5-5
       Summary of Positive Analytical Results for Surface Soil Samples for PCBs for Kenilworth Park North Landfill RI

Sample ID:

Analyte   Date:

4,4'-DDE 1.9
Dieldrin 0.04
Endrin aldehyde NA
Heptachlor epoxide 0.07
Methoxychlor 390

Aroclor 1254 0.32
Aroclor 1260 0.32
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III RBCs for residential soils.

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

Pesticides - SW8081 (mg/kg)

PCBs - SW8082 (mg/kg)

KWN-SU-6-
030206-037

KWN-SU-7-
030206-039

KWN-SU-8-
030206-041

KWN-SU-9-
030206-043

KWN-SU-10-
030206-045

03/02/06 03/02/06 03/02/06 03/02/06 03/03/06

0.0080 U 0.049 U 0.022 U 0.024 U 0.021 U 
0.0087  0.11  0.13  0.15  0.060  

0.0080 U 0.049 U 0.022 U 0.024 U 0.021 U 
0.0080 U 0.049 U 0.022 U 0.024 U 0.021 U 

0.025  0.049 U 0.022 U 0.024 U 0.021 U 

0.28  0.92  1.4  1.4  0.56  
0.28  0.64  0.84  0.69  0.43  
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       Table 5-5
       Summary of Positive Analytical Results for Surface Soil Samples for PCBs for Kenilworth Park North Landfill RI

Sample ID:

Analyte   Date:

4,4'-DDE 1.9
Dieldrin 0.04
Endrin aldehyde NA
Heptachlor epoxide 0.07
Methoxychlor 390

Aroclor 1254 0.32
Aroclor 1260 0.32
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III RBCs for residential soils.

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

Pesticides - SW8081 (mg/kg)

PCBs - SW8082 (mg/kg)

KWN-SU-11-
030306-047

KWN-SU-12-
030306-049

KWN-SU-BK1-
030306-51

KWN-SU-BK2-
030306-53

03/03/06 03/03/06 03/03/06 03/03/06

0.022 U 0.020 U 0.0039  0.0076 J 
0.25  0.18  0.0041  0.0092 J 

0.031  0.18  0.0034  0.010 U 
0.054  0.045  0.0026 U 0.010 U 

0.022 U 0.020 U 0.0026 U 0.010 U 

2.0  1.3  0.026 U 0.078  
1.1  0.64  0.026 U 0.032  
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       Table 5-6
       Summary of Positive Analytical Results for Surface Soil Samples for Metals for Kenilworth Park North Landfill RI

Sample ID:
KWN-SU-1-
030206-028

KWN-SU-2-
030206-030

KWN-SU-3-
030206-032

KWN-SU-4-
030206-034

Analyte   Date: 03/02/06 03/02/06 03/02/06 03/02/06

Aluminum - Total 78000 4510  7310  6400  8300  
Arsenic - Total 0.43 4.1  5.8  4.7  7.1  
Barium - Total 5500 69.5  444  80.8  338  
Beryllium - Total 160 0.39  0.74  0.47  0.61  
Cadmium - Total 78 0.55  6.0  0.43  4.1  
Calcium - Total NA 1520  11800  1600  5960  
Chromium - Total NA 26.3  172  25.4  131  
Cobalt - Total 1600 4.2  11.0  7.2  7.9  
Copper - Total 3100 56.5  329  60.8  259  
Iron - Total 23000 17500  24800  19100  21900  
Lead - Total NA 67.8  270  68.2  205  
Magnesium - Total NA 681  2230  781  1280  
Manganese - Total 1600 98.7  366  181  234  
Nickel - Total 1600 8.7  28.9  9.7  18.3  
Potassium - Total NA 355  782  714  664  
Silver - Total 390 4.9  62.7  4.5  43.7  
Vanadium - Total 78 32.8  70.0  29.5  36.7  
Zinc - Total 23000 108  630  105  452  
Mercury - Total NA 1.4  4.1  0.55  3.3  

Total Moisture Content NA 24.4  26.0  19.7  20.8  

  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III RBCs for residential soils.r 2004

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

TAL Metals - SW6010/SW7471 (mg/Kg)

Percent Moisture - D2216 (%)
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       Table 5-6
       Summary of Positive Analytical Results for Surface Soil Samples for Metals for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

Aluminum - Total 78000
Arsenic - Total 0.43
Barium - Total 5500
Beryllium - Total 160
Cadmium - Total 78
Calcium - Total NA
Chromium - Total NA
Cobalt - Total 1600
Copper - Total 3100
Iron - Total 23000
Lead - Total NA
Magnesium - Total NA
Manganese - Total 1600
Nickel - Total 1600
Potassium - Total NA
Silver - Total 390
Vanadium - Total 78
Zinc - Total 23000
Mercury - Total NA

Total Moisture Content NA

  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III RBCs for residential soils.r 2004

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

TAL Metals - SW6010/SW7471 (mg/Kg)

Percent Moisture - D2216 (%)

KWN-SU-5-
030206-036

KWN-SU-6-
030206-038

KWN-SU-7-
030206-040

KWN-SU-8-
030206-042

KWN-SU-9-
030206-044

03/02/06 03/02/06 03/02/06 03/02/06 03/02/06

7180  8880  7670  3980  7730  
5.3  5.9  5.2  3.5  3.2  
165  104  188  159  254  
0.54  0.52  0.53  0.55  0.62  
1.7  0.57  3.1  2.1  3.4  

5340  3890  12900  3750  6840  
70.0  33.4  109  77.8  108  
6.1  8.6  10.7  5.1  7.8  
101  63.6  142  122  171  

15600  20200  19600  13200  18000  
97.1  79.2  160  107  161  
940  1040  5100  720  3050  
258  278  407  151  296  
12.8  13.2  54.8  13.2  23.0  
563  791  800  610  2020  
17.6  6.4  25.2  22.1  34.9  
40.2  35.6  74.4  32.6  41.2  
221  118  394  239  386  
1.3  0.60  1.9  1.6  3.0  

29.0  12.6  29.6  22.8  33.7  
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       Table 5-6
       Summary of Positive Analytical Results for Surface Soil Samples for Metals for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

Aluminum - Total 78000
Arsenic - Total 0.43
Barium - Total 5500
Beryllium - Total 160
Cadmium - Total 78
Calcium - Total NA
Chromium - Total NA
Cobalt - Total 1600
Copper - Total 3100
Iron - Total 23000
Lead - Total NA
Magnesium - Total NA
Manganese - Total 1600
Nickel - Total 1600
Potassium - Total NA
Silver - Total 390
Vanadium - Total 78
Zinc - Total 23000
Mercury - Total NA

Total Moisture Content NA

  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III RBCs for residential soils.r 2004

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

TAL Metals - SW6010/SW7471 (mg/Kg)

Percent Moisture - D2216 (%)

KWN-SU-10-
030206-046

KWN-SU-11-
030306-048

KWN-SU-12-
030306-050

KWN-SU-BK1-
030306-52

KWN-SU-BK2-
030306-54

03/03/06 03/03/06 03/03/06 03/03/06 03/03/06

6360  8160 J 7850  4010  8440  
4.9  5.0  6.2  3.6  6.6  
141  277  325  57.4  40.4  
0.57  0.59  0.56  0.44  0.57  
1.4  3.1  3.4  0.34 U 0.31 U 

3300  11600  10100  2400  594  
61.7  97.1  186  14.3  21.2  
7.0  8.2  7.2  5.7  5.3  
85.2  196 J 206  14.0  23.2  

17900  19900  18000  9180  17800  
104  187  281  77.2  89.8  

1390  1940  1900  807  1220  
258  302 J 217  496  191  
15.6  19.8  19.0  11.3  11.9  
917  1010  910  499  1220  
14.4  32.7  38.2  0.85 U 0.77 U 
40.0  48.2  43.0  27.9  46.3  
201  397  517  60.6  49.9  
1.4  1.7  2.3  0.13  0.28  

16.8  22.0  18.3  45.5  33.4  
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5.4.1 Surface Soil VOC Analytical Results and Distribution 
Because no VOCs were detected in surface soil samples collected for the PA/SI at 
levels exceeding the RBCs, surface samples collected for the RI were not analyzed 
for VOCs.  
 
5.4.2 Surface Soil SVOC Analytical Results and Distribution 
Table 5-4 lists the analytical results for SVOCs in the RI samples.  At least one 
SVOC compound is present in all on-site surface soil samples.  Benzo(a)pyrene 
concentrations ranged from an estimated 130 µg/kg (J) to 1,100 µg/kg in the 12 RI 
on-site samples.  All exceeded the RBC of 22 µg/kg.  Twelve surface soil samples 
had benzo(b)fluoranthene concentrations above the RBC of 220 µg/kg.  
Benzo(b)fluoranthene concentrations ranged from an 180 µg/kg (J) to 1,400 
µg/kg.  Eight surface soil samples had dibenzo(a,h)anthracene concentrations 
above the RBC for residential soils (22 µg/kg).  Concentrations of 
dibenzo(a,h)anthracene ranged from non-detect to 380 µg/kg (J).  Eight samples 
contained benzo(a)anthracene concentrations that exceeded the RBC of 220 
µg/kg. Benzo(a)anthracene concentrations ranged from 140 µg/kg (J ) to 1,100 
µg/kg.  Four samples contained indeno(1,2,3-cd)pyrene at concentrations above 
the RBC of 220 µg/kg.  Concentrations ranged from 380 µg/kg (J) to 780 µg/kg 
(J).  Total PAHs varied from 1.52 mg/kg in sample SU-5 to 10.75 mg/kg in sample 
SU-6, with an average concentration for on-site soils of 3.83 mg/kg.  
 
In the PA/SI and the 2000 Geoprobe® investigation benzo(a)pyrene, 
benzo(a)anthracene, benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene concentrations 
exceeded the current RBC values.  Samples were not analyzed for SVOCs in the 
DCSEC investigation. 
 
Distribution of Contamination 
Thirty-six surface samples in total from all the investigations were analyzed for 
SVOCs.  All of these samples were collected west of a line drawn due north from 
the junction of 40th Street N.E. and Anacostia Avenue to Kenilworth Marsh.   
 
PAHs are present in surface soils throughout the Site.  Benzo(a)pyrene is the PAH 
detected most frequently.  Its distribution is shown on Figure 5-5.  Benzo(a)pyrene 
was not detected in SS-31 and 32.  Sixteen samples had estimated values that were 
at or below the level of accurate quantitation.  Seven samples (GS-06, SS-26, SS-
35, and SU-6, -7, -11 and -12) exceeded 500 µg/kg.  There is no apparent pattern 
to the distribution of benzo(a)pyrene contamination; however, GS-6, SS-26, SU-
11, and SU-12 form an area of elevated concentrations in the southwest corner of 
the landfill. 
 
Benzo(a)anthracene was detected in 36 of the surface soil samples; 22 sample re-
sults were above the residential RBC.  The maximum concentration of 1.1 mg/kg 
was found at SU-6 during the RI.  Benzo(b)fluoranthene was detected in 34 of the 
surface soils samples with 28 above residential RBCs.  The concentrations ranged 
from non-detect to 1.4 mg/kg at SU-11.  Indeno(1,2,3-cd)pyrene above the  
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residential RBC was detected in 8 surface soil samples.  The concentrations ranged 
from non-detect to 0.78 mg/kg (J) at SU-7.       
 
The range of total PAHs is from 448 µg/kg (SS-32) to 10,750 µg/kg (SU-6).  
Eight samples exceeded 5,000 µg/kg—GS-06, GS-19, SS-26, SS-35, and SU-6, -
7, -11, and -12.  Like benzo(a)pyrene, there is a cluster of high concentrations in 
the southwest corner of the landfill, but otherwise there is no apparent overall pat-
tern of distribution. 
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5.4.3 Surface Soil Pesticide Analytical Results and Distribution 
Table 5-5 lists the analytical results for pesticides in the 12 RI surface soil samples.  
Dieldrin is the only pesticide present in on-site surface soil samples at levels above 
residential RBCs (40 µg/kg), and it exceeds the RBC in 10 of the 12 samples.  
Both background samples are below the RBC for dieldrin.  Dieldrin concentrations 
in RI surface soil samples ranged from 8.7 µg/kg to 820 µg/kg, with the highest 
concentration at SU-2.  
 
In the PA/SI, 12 surface soil samples contained dieldrin at concentrations exceed-
ing its RBC of 40 μg/kg, ranging from non-detect to 526 μg/kg.  In the DCSEC 
investigation, dieldrin was detected in all but one sample, with a detected range of 
15.5 µg/kg to 494 µg/kg; however, only seven surface soil samples exceeded the 
RBC for dieldrin.  In the surface soil samples collected during the 2000 Geo-
probe® investigation, dieldrin and aldrin were detected at concentrations exceeded 
their respective RBCs.  Dieldrin ranged in concentration from non-detect to 526 
µg/kg.  Aldrin ranged in concentration from non-detect to 48.5 µg/kg. 
 
Distribution of Contamination 
Although aldrin was detected above RBCs in the 2000 Geoprobe® sampling, it 
was not detected above its RBC in subsequent sampling events and is not dis-
cussed further. 
 
Dieldrin is the only pesticide that was detected in all investigations.  It occurred at 
detectable levels in all but two samples (GS-16 and SS-34) of the 50 surface soil 
samples analyzed for pesticides.  The range of concentrations is from non-detect to 
820 µg/kg (SU-2).  The screening level is 40 µg/kg.  Off-site concentrations of di-
eldrin ranged from non-detect to 9.2 µg/kg.  The distribution of dieldrin in surface 
soils on the landfill is shown on Figure 5-6. 
 
The distribution of dieldrin varies over the landfill surface.  The east end of the 
landfill, covered by the 14 DCSEC samples, averaged only 62.2 µg/kg.  Eleven 
samples extending south from Kenilworth Marsh to the central portion of the land-
fill have dieldrin concentrations greater than 200 µg/kg (Figure 5-6).  
 
The history of the Site provides no explanation for the differences in dieldrin dis-
tribution across the Site.  
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5.4.4 Surface Soil PCBs Analytical Results and Distribution  
Table 5-5 lists the RI analytical results for Aroclor 1254 and Aroclor 1260, both of 
which were present in the twelve on-site RI soil samples and in one of the two off-
site samples.  Of the on-site surface soil samples all but SU-3 and SU-6 contained 
both Aroclors at concentrations exceeding the residential RBCs.  Aroclor 1254 
concentrations ranged from 540 to 5,300 µg/kg, and Aroclor 1260 concentrations 
ranged from 370 to 2,600 µg/kg.  The screening level is 320 µg/kg. 
 
In the fourteen DCSEC samples collected at the east end of the landfill, Aroclor 
1254 ranged in concentration from 99.0 µg/kg to 1,400 µg/kg, and Aroclor 1260 
ranged in concentrations from 59.0 µg/kg to 720 µg/kg.  Ten samples exceeded the 
RBC for Aroclor 1254 and seven exceeded the RBCs for Aroclor 1260.  
 
Most surface soil samples collected during the PA/SI contained levels of PCBs that 
exceeded residential RBCs.  Aroclor 1254 (ranging from 51.6 µg/kg to 6,980 
µg/kg) and Aroclor 1260 (ranging from 49.4 µg/kg to 2,500 µg/kg) were detected 
in all samples.  
 
Surface soil samples collected for the 2000 Geoprobe® sample contained Aroclor 
1254 at concentrations ranging from non-detect to 3,400 µg/kg.  Aroclor 1260 
concentrations ranged from non-detect to 4,530 µg/kg.  The five samples with 
Aroclor detections exceeded their respective RBCs. 
 
Distribution of Contamination 
The distributions of Aroclor 1254 and Aroclor 1260 are mapped separately on 
Figures 5-7 and 5-8, respectively.  Aroclor 1254 was found at detectable levels in 
31 of 36 samples on the west side of the landfill and in all 14 of the DCSEC sam-
ples on the east side of the landfill surface.  Aroclor 1254 concentrations in all 50 
samples ranged from non-detect to 6,980 µg/kg (SS-23).  The off-site levels of 
Aroclor 1254 ranged from non-detect to 79.5 µg/kg with an average of 4.8 µg/kg; 
most samples were non-detect.  
 
The distribution of Aroclor 1260 is similar to the distribution pattern of Aroclor 
1254.  Soil on the west end of the landfill has higher concentrations of Aroclor 
1260 than soil at the east.  The concentrations of Aroclor 1260 in surface soils 
ranged from non-detect to 4,530 µg/kg (SS-15).  The average of the 14 DCSEC 
samples at the east end is 350 µg/kg.  This area near the Kenilworth-Parkside 
Community Center has a lower overall concentration of Aroclor 1260 than other 
portions of the landfill.   
 
There are three areas within the landfill that have consistent levels of Aroclor 1254 
of more than 2,000 µg/kg and Aroclor 1260 more than 1,000 µg/kg.  These are: 
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■ An area extending slightly northwest from the corner of 40th Street and Ana-
costia Avenue (SS-15 to SS-25 and SS-32); 

 
■ An area extending slightly southwest from Kenilworth Marsh in the center of 

the landfill (SS-30, SU-2, SS-23, SU-4, and SS-27); and 
 
■ Another in the center of the landfill (SS-31 and SS-24) 
 
These areas are small and isolated and may reflect uneven distribution of landfill 
cap materials.  There is a difference in concentrations between the east and west 
ends of the landfill.  There is no information in the landfill history to explain the 
differences in distribution.  
 
5.4.5 Surface Soil Metals Analytical Results and Distribution  
Table 5-6 lists the analytical results for TAL metals in surface soils collected dur-
ing the RI.  Arsenic concentrations in all samples, including background locations, 
exceeded the screening level of 0.43 mg/kg and ranged from 3.2 mg/kg to 7.1 
mg/kg.  The iron concentration in SU-2 (24,800 mg/kg) was above the RBC of 
23,000 mg/kg.  
 
The DCSEC samples were analyzed only for arsenic and lead.  Arsenic was found 
in all but three of the DCSEC samples, ranging in value from non-detect to 10.6 
mg/kg.  All detected values exceeded the RBC.  Lead concentrations ranged from 
35.1 mg/kg to 192 mg/kg and none exceeded the action level. 
 
All surface soil samples collected during the PA/SI exceeded the arsenic screening 
criteria.  The range of concentrations was 1.49 mg/kg to 6.63 mg/kg (SS-23).  
These levels fell within or below the local background value for arsenic, which 
ranged from 2.97 to 12.4 mg/kg.  One sample exceeded the lead action level of 
400 mg/kg, with a concentration of 407 mg/kg in SS-30.  Both SS-23 and SS-30 
contained 24,200 mg/kg of iron, which exceeded the RBC.   
 
All surface soil samples collected during the 2000 Geoprobe® sampling exceeded 
the arsenic screening criteria.  The range of concentrations was 2.34 mg/kg to 9.32 
mg/kg.  One sample exceeded the antimony RBC at a concentration of 107 mg/kg.  
Three samples exceeded the lead action level and lead levels ranged from 77.6 
mg/kg to 1,350 mg/kg.  Eight samples exceeded the iron RBC.  The range of iron 
concentrations was 11,000 mg/kg to 33,600 mg/kg. 
 
Distribution of Contamination 
Three metals—arsenic, lead, and iron—exceeded their respective screening criteria 
in surface soils collected during all investigations at the KPN Landfill.  Although 
antimony was detected above its RBC in the 2000 Geoprobe® sampling, it was 
not detected above its RBC in subsequent investigations.  Figures 5-9, 5-10, and 5-
11 show the distribution of arsenic, lead, and iron over the surface of the landfill.  
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Note that the DCSEC samples were analyzed for both arsenic and lead but not 
other metals.   
 
Two areas of the landfill have arsenic concentrations that were consistently above 
4.0 mg/kg, as shown by the isopleth lines on Figure 5-9.  The more westerly area, 
extending northeast from the mouth of Watts Branch to Kenilworth Marsh, in-
cludes 20 samples that average 5.7 mg/kg.  Another area just west of 40th Street is 
represented by six samples that have an average concentration of 6.0 mg/kg.  This 
distribution of values does not appear to be related to other parameters or to any 
known history of the operations of the landfill.  All arsenic values are generally ei-
ther below or within the local background, which ranges from 2.97 to 12.4 mg/kg 
and averages 6 mg/kg. 
 
Four of 59 samples (GS-05, GS-15, GS-18, and SS-30) exceeded the lead screen-
ing criterion of 400 mg/kg in widely scattered areas of the landfill.  Lead levels 
ranged from 20 to 1,350 mg/kg.  Similar to other analytes, there is a difference in 
the concentrations of lead between the east and west sides of the landfill.  The 
DCSEC samples at the east end of the landfill average 101 mg/kg and none ex-
ceeded 200 mg/kg.  Lead levels west of 40th Avenue are more variable; however, 
there is an area in the center of the landfill within the 200 mg/kg isopleth seen on 
Figure 5-10, where 15 samples in a contiguous area average 389.7 mg/kg.  As with 
the other analytes, there is no known history of the landfill operations that suggest 
why this distribution occurs.  The highest level of lead in background soils (189 
mg/kg) was found in SS-30 collected from Kenilworth Aquatic Gardens during the 
KPS Landfill RI.  
 
Iron levels in surface soils ranged from 11,000 mg/kg at SS-19 located near 40th 
Avenue to 33,300 mg/kg at SS-15, approximately only 350 feet north.  There is no 
apparent pattern to the iron distribution across the landfill.  The range of iron lev-
els in background samples was 8,880 mg/kg to 54,000 mg/kg, with an average of 
18,462 mg/kg.  No spatial pattern in the iron distribution is apparent.  No samples 
from the DCSEC investigation were analyzed for iron.  
 
5.5 Subsurface Soil Investigation 
Table 3-3 lists the eleven subsurface soil/landfill waste samples collected from 
boreholes at the Site during the RI sampling and the date and depth of sample col-
lection and the analyses requested.  Locations of all subsurface sampling points are 
depicted on Figure 3-1.  The samples were collected from the six new monitoring 
wells (MW-10N through MW-15N) at depths ranging from 5 feet to 30 feet.  Ta-
bles 5-7, 5-8, and 5-9 list the sample results for subsurface soils collected during 
the RI at KPN Landfill.   
 
Eleven subsurface soil samples were collected for the PA/SI, including one dupli-
cate.  A total of 40 subsurface soil samples were collected during the 2000 Geo-
probe® investigation, including one duplicate.  The locations of all locations from 
the PA/SI and RI where subsurface soil samples were collected are shown on   









       Table 5-7
       Summary of Positive Analytical Results for Subsurface Soil Samples for SVOCs for Kenilworth Park North Landfill RI

Sample ID:
KWN-SB1-

030706-05525
KWN-SB2-

030606-05710
KWN-SB2-

030606-05720
KWN-SB3-

030606-05910
KWN-SB3-

030606-05920
Analyte   Date: 03/07/06 03/06/06 03/06/06 03/06/06 03/06/06

2-Methylnaphthalene 310 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
4-Methylphenol 390 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Acenaphthene 4700 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Acenaphthylene NA 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Anthracene 23000 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Benzo(a)anthracene 0.22 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Benzo(a)pyrene 0.022 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Benzo(b)fluoranthene 0.22 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Benzo(ghi)perylene NA 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Benzo(k)fluoranthene 2.2 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Bis(2-ethylhexyl) phthalate 46 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Carbazole 32 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Chrysene 22 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Dibenzo(a,h)anthracene 0.022 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Diethyl phthalate 63000 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Di-n-butyl phthalate 7800 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Fluoranthene 3100 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Fluorene 3100 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Phenanthrene NA 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Indeno(1,2,3-cd)pyrene 0.22 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Naphthalene 1600 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Phenol 23000 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Pyrene 2300 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
Total PAH NA 0.42 U 0.38 U 0.39 U 0.37 U 0.40 U 
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.

    µg/Kg = Micrograms per kilogram.

(1) EPA Region III RBCs for residential soils.

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

Semivolatiles - SW8270 (mg/kg)
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       Table 5-7
       Summary of Positive Analytical Results for Subsurface Soil Samples for SVOCs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

2-Methylnaphthalene 310
4-Methylphenol 390
Acenaphthene 4700
Acenaphthylene NA
Anthracene 23000
Benzo(a)anthracene 0.22
Benzo(a)pyrene 0.022
Benzo(b)fluoranthene 0.22
Benzo(ghi)perylene NA
Benzo(k)fluoranthene 2.2
Bis(2-ethylhexyl) phthalate 46
Carbazole 32
Chrysene 22
Dibenzo(a,h)anthracene 0.022
Diethyl phthalate 63000
Di-n-butyl phthalate 7800
Fluoranthene 3100
Fluorene 3100
Phenanthrene NA
Indeno(1,2,3-cd)pyrene 0.22
Naphthalene 1600
Phenol 23000
Pyrene 2300
Total PAH NA
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.

    µg/Kg = Micrograms per kilogram.

(1) EPA Region III RBCs for residential soils.

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

Semivolatiles - SW8270 (mg/kg)

KWN-SB4-
030706-06110

KWN-SB4-
030706-06120

KWN-SB4-
030706-06130

KWNSB5-
030306-063-05

KWNSB6-
030306-065-05

03/07/06 03/07/06 03/07/06 03/03/06 03/03/06

0.026 J 0.45 U 0.41 U 0.38 U 0.51 U 
0.15 J 0.061 J 0.41 U 0.38 U 0.51 U 
0.39 U 0.027 J 0.41 U 0.38 U 0.51 U 
0.39 U 0.45 U 0.41 U 0.023 J 0.51 U 
0.031 J 0.097 J 0.41 U 0.079 J 0.51 U 
0.085 J 0.37 J 0.41 U 0.24 J 0.51 U 
0.074 J 0.29 J 0.41 U 0.23 J 0.51 U 
0.14 J 0.44 J 0.41 U 0.38  0.51 U 
0.065 J 0.24 J 0.41 U 0.11 J 0.51 U 
0.39 U 0.45 U 0.41 U 0.24 J 0.51 U 
0.62  0.45 U 0.41 U 0.38 U 0.033 J 

0.39 U 0.053 J 0.41 U 0.021 J 0.51 U 
0.10 J 0.38 J 0.41 U 0.23 J 0.51 U 
0.39 U 0.065 J 0.41 U 0.037 J 0.51 U 
0.028 J 0.45 U 0.41 U 0.38 U 0.51 U 
0.41  0.028 J 0.41 U 0.38 U 0.51 U 
0.24 J 0.76  0.41 U 0.46  0.51 U 
0.020 J 0.032 J 0.41 U 0.025 J 0.51 U 
0.16 J 0.46  0.41 U 0.24 J 0.51 U 
0.050 J 0.19 J 0.41 U 0.11 J 0.51 U 
0.033 J 0.030 J 0.41 U 0.38 U 0.51 U 
0.032 J 0.45 U 0.41 U 0.38 U 0.51 U 
0.21 J 0.62  0.41 U 0.34 J 0.51 U 

1.2 4.0 0.41 U 2.7 0.51 U 
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       Table 5-7
       Summary of Positive Analytical Results for Subsurface Soil Samples for SVOCs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

2-Methylnaphthalene 310
4-Methylphenol 390
Acenaphthene 4700
Acenaphthylene NA
Anthracene 23000
Benzo(a)anthracene 0.22
Benzo(a)pyrene 0.022
Benzo(b)fluoranthene 0.22
Benzo(ghi)perylene NA
Benzo(k)fluoranthene 2.2
Bis(2-ethylhexyl) phthalate 46
Carbazole 32
Chrysene 22
Dibenzo(a,h)anthracene 0.022
Diethyl phthalate 63000
Di-n-butyl phthalate 7800
Fluoranthene 3100
Fluorene 3100
Phenanthrene NA
Indeno(1,2,3-cd)pyrene 0.22
Naphthalene 1600
Phenol 23000
Pyrene 2300
Total PAH NA
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.

    µg/Kg = Micrograms per kilogram.

(1) EPA Region III RBCs for residential soils.

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

Semivolatiles - SW8270 (mg/kg)

KWNSB6-
030306-065-10

03/03/06

0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.033 J 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
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       Table 5-8
       Summary of Positive Analytical Results for Subsurface Soil Samples for PCBs for Kenilworth Park North Landfill RI

Sample ID:
KWN-SB1-

030706-05525
KWN-SB2-

030606-05710
KWN-SB2-

030606-05720
KWN-SB3-

030606-05910
KWN-SB3-

030606-05920
Analyte   Date: 03/07/06 03/06/06 03/06/06 03/06/06 03/06/06

4,4'-DDD 2.7 0.0018 J 0.0019 U 0.0020 U 0.0018 U 0.0020 U 
4,4'-DDE 1.9 0.0021 U 0.0019 U 0.0020 U 0.0018 U 0.0020 U 
4,4'-DDT 1.9 0.0021 U 0.0019 U 0.0020 U 0.0018 U 0.0020 U 
alpha-BHC 0.1 0.0021 U 0.0019 U 0.0020 U 0.0018 U 0.0020 U 
beta-BHC 0.36 0.0021 U 0.0019 U 0.0020 U 0.0018 U 0.0020 U 
Dieldrin 0.04 0.0022  0.0019 U 0.0020 U 0.0018 U 0.0020 U 
Endrin 24 0.0038  0.0019 U 0.0020 U 0.0018 U 0.0020 U 
Endrin aldehyde NA 0.0017 J 0.0019 U 0.0020 U 0.0018 U 0.0020 U 
Endrin ketone NA 0.0021 U 0.0019 U 0.00078 J 0.00077 J 0.00080 J 
gamma-BHC (Lindane) 0.49 0.0021 U 0.0019 U 0.0020 U 0.0018 U 0.0020 U 
Heptachlor epoxide 0.07 0.0012 J 0.0019 U 0.0020 U 0.0018 U 0.0020 U 
Methoxychlor 390 0.0021 U 0.0019 U 0.0020 U 0.0018 U 0.0020 U 

Aroclor 1242 0.32 0.017 J 0.019 U 0.020 U 0.018 U 0.020 U 
Aroclor 1248 0.32 0.021 U 0.010 J 0.020 U 0.018 U 0.020 U 
Aroclor 1254 0.32 0.070  0.019 U 0.020 U 0.018 U 0.020 U 
Aroclor 1260 0.32 0.0094 J 0.019 U 0.020 U 0.018 U 0.020 U 

  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III RBCs for residential soils.

Screening 
Criteria (1)

  Shaded cells exceed the screening 
value.  

Pesticides - SW8081 (mg/kg)

PCBs - SW8082 (mg/kg)
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       Table 5-8
       Summary of Positive Analytical Results for Subsurface Soil Samples for PCBs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

4,4'-DDD 2.7
4,4'-DDE 1.9
4,4'-DDT 1.9
alpha-BHC 0.1
beta-BHC 0.36
Dieldrin 0.04
Endrin 24
Endrin aldehyde NA
Endrin ketone NA
gamma-BHC (Lindane) 0.49
Heptachlor epoxide 0.07
Methoxychlor 390

Aroclor 1242 0.32
Aroclor 1248 0.32
Aroclor 1254 0.32
Aroclor 1260 0.32

  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III RBCs for residential soils.

Screening 
Criteria (1)

  Shaded cells exceed the screening 
value.  

Pesticides - SW8081 (mg/kg)

PCBs - SW8082 (mg/kg)

KWN-SB4-
030706-06110

KWN-SB4-
030706-06120

KWN-SB4-
030706-06130

KWNSB5-030306-
063-05

KWNSB6-030306-
065-05

03/07/06 03/07/06 03/07/06 03/03/06 03/03/06

0.010  0.063  0.0021 U 0.019 U 0.010 U 
0.0039 U 0.10  0.0021 U 0.019 U 0.010 U 
0.0039 U 0.0090 U 0.0021 U 0.18  0.010 U 
0.0027 J 0.0068 J 0.0021 U 0.019 U 0.010 U 
0.0018 J 0.0090 U 0.0021 U 0.019 U 0.010 U 
0.017  0.023  0.0021 U 0.22  0.010 U 

0.0039 U 0.0090 U 0.0014 J 0.019 U 0.010 U 
0.0076  0.0095  0.0021 U 0.019  0.010 U 

0.0039 U 0.0090 U 0.0021 U 0.019 U 0.010 U 
0.0066  0.0090 U 0.0021 U 0.019 U 0.010 U 
0.0055  0.053  0.0021 U 0.019 U 0.010 U 

0.0039 U 0.040  0.0021 U 0.019 U 0.010 U 

0.57  0.23  0.021 U 0.19 U 0.026 U 
0.019 U 0.022 U 0.021 U 1.8  0.026 U 

0.49  0.34  0.021 U 0.19 U 0.014 J 
0.22  0.25  0.021 U 0.92  0.026 U 
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       Table 5-8
       Summary of Positive Analytical Results for Subsurface Soil Samples for PCBs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

4,4'-DDD 2.7
4,4'-DDE 1.9
4,4'-DDT 1.9
alpha-BHC 0.1
beta-BHC 0.36
Dieldrin 0.04
Endrin 24
Endrin aldehyde NA
Endrin ketone NA
gamma-BHC (Lindane) 0.49
Heptachlor epoxide 0.07
Methoxychlor 390

Aroclor 1242 0.32
Aroclor 1248 0.32
Aroclor 1254 0.32
Aroclor 1260 0.32

  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III RBCs for residential soils.

Screening 
Criteria (1)

  Shaded cells exceed the screening 
value.  

Pesticides - SW8081 (mg/kg)

PCBs - SW8082 (mg/kg)

KWNSB6-030306-
065-10

03/03/06

0.010 U 
0.010 U 
0.010 U 
0.010 U 
0.010 U 
0.010 U 
0.010 U 
0.010 U 
0.010 U 
0.010 U 
0.010 U 
0.010 U 

0.026 U 
0.026 U 
0.018 J 
0.012 J 
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       Table 5-9
       Summary of Positive Analytical Results for Subsurface Soil Samples for Metals for Kenilworth Park North Landfill RI

Sample ID:
KWN-SB1-

030706-05525
KWN-SB2-

030606-05810
KWN-SB2-

030606-05820
KWN-SB3-

030606-06010
Analyte   Date: 03/07/06 03/06/06 03/06/06 03/06/06

Aluminum - Total 78000 5660  2400  2120  1260  
Arsenic - Total 0.43 5.5  2.6 U 2.9 U 2.0 U 
Barium - Total 5500 59.5  8.0  35.2  5.3  
Beryllium - Total 160 1.2  0.26 U 0.54  0.20 U 
Cadmium - Total 78 0.28  0.26 U 0.29 U 0.20 U 
Calcium - Total NA 1230  212  510  258  
Chromium - Total NA 24.0  10.9  7.1  6.2  
Cobalt - Total 1600 10.2  8.2  1.4  1.0  
Copper - Total 3100 29.4  5.3  24.3  1.2  
Iron - Total 23000 33800  9580 J 1860  2510  
Lead - Total NA 32.1  3.0  3.3  1.6  
Magnesium - Total NA 1080  342  434  184  
Manganese - Total 1600 368  96.7 J 19.2  16.2  
Nickel - Total 1600 20.2  4.6  2.4  1.5  
Potassium - Total NA 1150  375  1180  240  
Silver - Total 390 0.64 U 0.65 U 0.74 U 0.51 U 
Sodium - Total NA 178 U 182 U 206 U 200  
Vanadium - Total 78 33.7  12.3  20.9  8.2  
Zinc - Total 23000 80.0  14.0  6.7  5.4  
Mercury - Total NA 0.051  0.025 U 0.023 U 0.020 U 

Total Moisture Content NA 24.7  7.5  16.8  7.1  

  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III RBCs for residential soils.

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

TAL Metals - SW6010/SW7471 (mg/Kg)

Percent Moisture - D2216 (%)
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       Table 5-9
       Summary of Positive Analytical Results for Subsurface Soil Samples for Metals for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

Aluminum - Total 78000
Arsenic - Total 0.43
Barium - Total 5500
Beryllium - Total 160
Cadmium - Total 78
Calcium - Total NA
Chromium - Total NA
Cobalt - Total 1600
Copper - Total 3100
Iron - Total 23000
Lead - Total NA
Magnesium - Total NA
Manganese - Total 1600
Nickel - Total 1600
Potassium - Total NA
Silver - Total 390
Sodium - Total NA
Vanadium - Total 78
Zinc - Total 23000
Mercury - Total NA

Total Moisture Content NA

  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.
    µg/Kg = Micrograms per kilogram.

(1) EPA Region III RBCs for residential soils.

Screening 
Criteria (1)

  Shaded cells exceed the screening value.  

TAL Metals - SW6010/SW7471 (mg/Kg)

Percent Moisture - D2216 (%)

KWN-SB3-
030606-06020

KWNSB5-030306-
064-05

KWNSB6-030306-
066-10

03/06/06 03/03/06 03/03/06

700  7670  11400  
2.5 U 6.0  3.1  
6.6  226  157  

0.25 U 0.82  1.3  
0.25 U 3.3  0.31 U 
2490  3920  1180  
8.1  130  17.7  
2.2  12.2  18.2  
3.9  211  17.4  

9130  21200  19600  
3.3  197  16.2  
196  1870  1450  
38.1  334  362  
1.6  32.1  20.0  
101  948  826  

0.63 U 23.9  0.77 U 
194  210 U 217 U 
6.6  57.2  27.0  
6.1  563  58.6  

0.024 U 4.2  0.043  

21.2  32.2  37.9  

         Tables 5-1 to 5-13.xls - 11/2/2007 Page 26 of 41



 
 

5.  Nature and Extent of Contamination 
 

 
11:001096_OX38_20 5-65 
KPN  Final RI 110107.doc-11/8/2007 

Figure 5-12.  Depths from the 2000 Geoprobe® investigation boreholes were col-
lected at approximately 5-foot intervals, but the exact depths are not known.  
 
The depths on the figures reflect these estimations.  The tables of analytical results 
for samples collected from previous investigations are in Appendix J. 
 
5.5.1 Subsurface Soil VOC Analytical Results and Distribution 
RI subsurface soil samples were not analyzed for VOCs because in previous inves-
tigations the highest level of VOCs detected was considerably less than the RBC 
for that compound.  Therefore, it was previously determined that VOCs are not of 
concern in subsurface soil at KPN Landfill.   
 
Eleven subsurface soils samples were analyzed during the PA/SI.  Only four vola-
tile organics showed detectable levels in subsurface soils:  1,4-dichlorobenzene; 2-
methylnaphthalene; 4-chloroaniline; and 4-methylphenol.  No result was more than 
1% of the current RBC.  Subsurface soils were analyzed for VOCs during the 
Geoprobe® investigation.  No VOC was detected above RBCs in the 21 subsur-
face samples analyzed.  It was therefore determined that volatiles are not of con-
cern at the landfill.  
 
5.5.2 Subsurface Soil Volatile Hydrocarbon (TPH-DRO) Organics 

Analytical Results and Distribution 
As part of the 2000 Geoprobe® sampling, 38 subsurface soil samples, including 
two duplicates, were collected from 22 Geoprobe® boreholes.  Total petroleum 
hydrocarbons as diesel range organics (TPH-DRO) ranged in concentration from 
8.42 mg/kg in SB-04 at 10 feet bgs to 1,970 mg/kg in SB-12 at 10 feet bgs.  The 
results are shown on Figure 5-13.  No discernable pattern of TPH-DRO distribu-
tion exists.  The results for TPH-DRO were found to be unreliable and no conclu-
sions about the quantity of TPH-DRO at the Site could be made.  However, based 
on analyst interpretation, the pattern detected in the C10-C25 range (TPH-DRO 
range) was not diesel but possibly matrix interference caused by other organic 
compounds in the samples collected at the Site. 
 
No subsurface soil samples were analyzed for TPH-DRO after the 2000 Geo-
probe® investigation. 
 
5.5.3 Subsurface Soil SVOC Analytical Results and Distribution 
Table 5-7 lists the RI analytical results for SVOCs in subsurface soil where at least 
one compound exceeds screening levels.  Only samples from SB-4, SB-5, and SB-
6 contained detectable concentrations of SVOCs.  Benzo(a)pyrene concentrations 
in subsurface soil samples ranged from non-detect to 290 µg/kg (J).  Samples SB4 
(10 and 20 feet) and SB5 (5 feet) had benzo(a)pyrene concentrations of 74 µg/kg 
(J), 290 µg/kg (J), and 230 µg/kg (J), respectively, and were the only subsurface 
soil samples that exceeded the RBC of 22 µg/kg.  Concentrations of 
benzo(a)anthracene, benzo(b)fluouranthene, and dibenzo(a,h)anthracene in SB4 
(20 feet) and SB5 (5 feet) exceeded their respective RBCs.  SB-4 (20 feet bgs) had 
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the highest total PAHs (4,000 µg/kg), followed by SB-5 (5 feet bgs) with 2,700 
µg/kg total PAHs and SB-4 (5 feet bgs) with 1,200 µg/kg total PAHs.  All other 
subsurface samples were non-detect for PAHs. 
 
Eleven subsurface soils were analyzed for SVOCs during the PA/SI.  Subsurface 
soils showed detectable levels of numerous SVOC compounds, notably PAHs and 
phthalates, but also carbazole, dibenzofuran, and phenol.  Benzo(a)pyrene, 
benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene exceeded RBCs for residen-
tial soils.  The maximum level of total PAHs occurred in SB-29 (269 mg/kg).  The 
other samples ranged in total PAH concentrations from non-detect (SB-26) to 25 
mg/kg (SB-36).  Phthalates were dominated by bis(2-ethylhexyl)phthalate, which 
ranged from non-detect to 18.6 mg/kg (SB-30).  Other phthalates included butyl 
benzyl phthalate (ND to 0.138 mg/kg) and di-n-octyl phthalate (non-detect to 
0.152 mg/kg).  Dibenzofuran ranged from non-detect to 8.6 mg/kg.  Carbazole 
ranged from non-detect to 3.83 mg/kg, and phenol showed one high out of 11 
samples at 0.352 mg/kg.  None of these compounds exceeded its residential RBC. 
 
SVOCs were analyzed in 21 samples during the 2000 Geoprobe® investigation.  
Only four PAHs exceeded the residential RBC in subsurface soils.  Benzo(a)pyrene 
ranged from non-detect in three samples to 1.47 mg/kg in sample KL-SB-10C.  
Benzo(a)anthracene was found above criteria in three samples and was detected at 
1.94 mg/kg in sample KL-SB-9D.  Benzo(b)fluoranthene had a maximum concen-
tration of 1.51 mg/kg in sample KL-SB-10C.  Dibenzo(a,h)anthracene at a highest 
concentration of 0.278 mg/kg was detected in sample KL-SB-10C. 
 
Distribution of Contamination 
The most frequently exceeded RBC in subsurface soils is for benzo(a)pyrene, but 
there is no clear pattern to its distribution (see Figure 5-14).  The range of concen-
tration is from non-detect to 12.2 mg/kg in a sample from SB-29, taken during the 
PA/SI.  The distribution of total PAHs, similar to the distribution of 
benzo(a)pyrene, shows no clear pattern.  Concentrations range from non-detect to 
269 mg/kg (at sample location SB-29).  If the one high sample is removed as an 
outlier, then the remaining samples range from non-detect to 25 mg/kg (at sample 
location SB-36).  
 
The subsurface soil PAH concentrations are lower than the levels detected in the 
surface soils of the landfill cap. 
 
5.5.4 Subsurface Soil Pesticide Analytical Results and Distribution  
Table 5-8 lists the results for pesticides analysis for the RI samples.  One of 11 on-
site subsurface soil samples (SB5 at 5 feet bgs) contained dieldrin at a concentra-
tion (220µg/kg) above the RBC for residential soil (40 µg/kg).  Dieldrin was de-
tected at three other subsurface locations but did not exceed the RBC.  
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All other pesticide analytes were found at concentrations below their respective 
RBCs.  SB-4 had the highest concentrations of various pesticides in the 10-foot 
bgs sample and the 20-foot bgs sample, but none exceeded the RBC. 
 
In the PA/SI, 18 pesticides were detected at generally low levels in subsurface 
soils.  The most commonly detected pesticides were DDD, DDE, DDT, and alpha-
chlordane, all detected in 9 of the 11 subsurface soil samples.  The maximum con-
centrations of DDD (327 µg/kg), DDE (69.6 µg/kg), and alpha-chlordane (21.6 
µg/kg) were found in sample SB-35.  The maximum concentration of DDT was 
328 µg/kg, found in sample SB-30.  All detected concentrations of pesticides were 
below the residential RBCs. 
 
Pesticides were analyzed in 21 subsurface soil samples during the 2000 Geo-
probe® investigation.  Pesticides were found at generally low concentrations.  The 
only pesticides that exceeded their respective RBCs are dieldrin and aldrin.  Both 
aldrin and dieldrin exceeded the RBC in only one sample (KL-SB-07A at 5 feet 
bgs).  All other detected concentrations were below RBCs.   
 
Distribution of Contamination 
As mentioned above, only dieldrin and aldrin exceeded their respective RBCs.  Di-
eldrin exceeded the RBC twice with a maximum concentration of 220 µg/kg and 
aldrin only once, at a concentration of 38.5 µg/kg.  The distribution of dieldrin in 
subsurface soils is shown in Figure 5-15.  Forty samples were analyzed for pesti-
cides and 27 of these were non-detect for dieldrin.  Detections ranged from less 
than one to 220 µg/kg (in SB-5 at 5 feet bgs).  Sample KL-SB-07A at 5 feet bgs is 
also elevated at 67.9 µg/kg.  The subsurface soils (landfill materials) contain lower 
concentrations of dieldrin than the surface soils. 
 
5.5.5 Subsurface Soil PCBs Analytical Results and Distribution 
Table 5-8 lists the RI subsurface soil sample results for PCBs analysis.  Five of 
eleven RI subsurface soil samples contained PCBs at concentrations above the 
RBCs for residential soils (320 µg/kg).  Aroclor 1242 was found at 570 µg/kg in 
sample SB-4 (10 feet).  Aroclor 1248 was found at 1,800 µg/kg in sample SB-5 (5 
feet).  Aroclor 1254 was found at 490 and 340 µg/kg in samples SB-4 (10 feet) 
and SB-4 (20 feet), respectively.  Aroclor 1260 was found in sample SB-5 (5 feet) 
at 920 µg/kg.  Three Aroclors (1242, 1254, 1260) were detected in levels ranging 
from 220 to 570 µg/kg at SB-4, where MW-13N is installed through landfill mate-
rial west of the Kenilworth-Parkside Community Center (see Figures 5-16, 5-17, 
and 5-18).  Aroclors 1248 and 1260 exceeded RBCs in SB-5 at MW-14 along 
Watts Branch.  PCBs were detected in seven of eleven samples but appear to be 
randomly distributed and do not exhibit a discernable pattern of local concentra-
tions over the Site. 
 
Aroclors-1242, 1254, and 1260 were detected in a number of samples during the 
PA/SI.  Aroclors 1242 and 1254 exceeded their respective residential RBCs in four 
samples and two samples out of eleven, respectively.  The maximum concentration 
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of Aroclors 1242 and 1254 are 780 µg/kg in sample SB-27 and 634 µg/kg in sam-
ple SB-28, respectively.  Levels are generally lower than in the surface soils except 
in the case of Aroclor 1242, which was non-detect in all surface soils taken during 
the PA/SI.  Of the 21 subsurface soil samples analyzed for PCBs in the 2000 Geo-
probe® investigation, only one sample (KL-SB-12B at a depth of 10 feet bgs) had 
a PCB concentration above the residential RBC of 320 µg/kg.  Aroclor 1242 in 
that sample had a concentration of 658 µg/kg.  In sample KL-SB-12B, Aroclor 
1254 was also detected (248 µg/kg) but at a concentration below the RBC.  All 
other sampled showed PCB levels below residential RBCs. 
 
Distribution of Contamination 
Aroclor 1242 is more widely distributed than the other Aroclors and occurs at a 
higher level than in surface soils.  Figure 5-18 shows the distribution of Aroclor 
1242 in the subsurface soils in which it was analyzed.  Concentrations range from 
non-detect to 780 µg/kg (SB-27 at 9 to 12 feet bgs), with half of the samples con-
taining non-detect levels.  There is no apparent pattern to the distribution of Aro-
clor 1242 across the landfill. 
 
Aroclor 1254 is distributed like Aroclor 1242 but at generally lower concentra-
tions.  Twenty-one of 40 samples were non-detect and ranged up to 634 µg/kg at 
SB-28 (4 to 5.5 feet bgs).  The distribution of Aroclor 1260 is also similar to the 
distribution of Aroclor 1242, with half of the 40 samples being non-detect and hav-
ing a range of values up to 920 µg/kg (SB-5 at 5 feet bgs).  
 
5.5.6 Subsurface Soil Metals Analytical Results and Distribution  
Table 5-9 lists the analytical results for TAL metals from the RI.  Arsenic and iron 
are present in on-site subsurface soil samples at levels above residential RBCs.  
Concentrations of arsenic exceeded RBCs for residential soils (0.43 mg/kg) in 
three of the seven samples collected.  Arsenic concentrations ranged from non-
detect to 6.0 mg/kg, with the maximum concentration at SB-5 at the 5-foot inter-
val. 
 
Concentrations of iron exceeded RBCs for residential soils (23,000 mg/kg) in one 
sample.  The iron concentration in sample SB-1 at the 25-foot interval was 33,800 
mg/kg.  Iron concentrations in the other six samples ranged from 1,860 mg/kg to 
21,200 mg/kg. 
 
During the PA/SI, arsenic and iron concentrations exceeded residential RBCs.  The 
average level of arsenic was 3.23 mg/kg, with a range of non-detect to 11.9 
mg/kg.  The average level of iron was 56,963 mg/kg and ranged from 12,400 
mg/kg to 130,000 mg/kg.  Lead was distributed erratically, but seven of 11 sam-
ples exceeded the action level for residential soils (400 mg/kg), averaging 1,657 
mg/kg. 
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Antimony, arsenic, iron, lead, and manganese concentrations in the 2000 Geo-
probe® sampling exceeded their respective RBCs.  Three samples from the 2000 
Geoprobe® sampling contained concentrations of antimony that exceeded the 
RBC of 31 mg/kg, with a range of non-detect to 2,590 mg/kg (KL-SB-01B at 10 
feet bgs).  Arsenic exceeded the RBC in 36 of 38 subsurface soil samples with a 
range of non-detect to 95.9 mg/kg (KL-SB-01B at 10 feet bgs).  Iron exceeded the 
RBC in 24 samples with a range of 8,270 mg/kg to 239,000 mg/kg (KL-SB-15B at 
10 feet bgs).  Lead exceeded the action level of 400 mg/kg in 16 subsurface soil 
samples with a range of 8.53 mg/kg to 19,000 mg/kg (KL-SB-01B).  Manganese 
only slightly exceeded the RBC (1,600 mg/kg) in one sample at a concentration of 
1,680 (KL-SB-13D at 20 feet bgs).     
 
Distribution of Contamination 
A total of 53 subsurface samples were analyzed for metals during all the investiga-
tions at the Site.  Four metals exceeded their respective RBCs, antimony (in only 3 
out of 46 samples), arsenic (in 44 out of 53 samples), iron (in 25 out of 53 sam-
ples), and manganese (in 1 out of 53 samples).  Antimony was not analyzed for in 
the RI samples.  Lead exceeded the screening criteria in 23 of the 53 samples. 
 
The distribution of arsenic, iron, and lead in subsurface soils is shown in Figures 5-
19, 5-20, and 5-21, respectively.  The only pattern that can be distinguished is the 
presence of two areas of high lead levels.  One of them is adjacent to the Anacostia 
River at the mouth of Watts Branch where four subsurface samples exceed 3,000 
mg/kg (KL-SB-05A, KL-SB-06B, KL-SB-08A, and SB-26).  The other is another 
area of contiguous relatively high levels of lead along Deane Avenue at the road 
entrance to the landfill where four samples (KL-SB-01B, SB-34, SB-35 [10-foot 
interval], and SB-35 [20-foot interval]) exceed 1,000 mg/kg, and another (KL-SB-
02B) comes close to 1,000 (927 mg/kg).  These two areas are emphasized on Fig-
ure 5-21 by showing two isopleth lines for 1,000 mg/kg. 
 
5.6 Groundwater Investigation 
Table 3-6 lists all the groundwater samples collected at the KPN Landfill during 
the RI field activities.  Well locations are shown on Figure 3-1.  Sixteen samples 
and one duplicate sample were collected from existing and previously existing 
monitoring wells and analyzed for SVOCs, VOCs, pesticides, PCBs, and metals.  
Tables 5-10, 5-11, 5-12, and 5-13 provide the RI analytical results.  
 
During the PA/SI, nine wells (MW-1N through MW-9N, previously designated as 
MW-1 through MW-9) were installed at the Site or immediately adjacent to it and 
sampled.  The analytical results are included in Appendix J.  Although these data 
are available, they have not been included in the discussion of contaminant distri-
bution.  Contaminant concentrations of organics (VOCs, SVOCs, PCBs, and pes-
ticides) would be expected to change over time due to degradation; therefore, 
samples collected during the PA/SI would not be comparable to those collected 
during the RI.  The groundwater samples collected for the PA/SI were very turbid 
despite development and purging.  As a result, analyte concentrations from these 



 
 

5.  Nature and Extent of Contamination 
 

 
11:001096_OX38_20 5-84 
KPN  Final RI 110107.doc-11/8/2007 

samples are more likely to represent concentrations of analytes in the suspended 
sediments than in the groundwater itself.   
 
The levels of dissolved metals that could migrate from the landfill in groundwater 
is more accurately shown by the RI sample results, despite the fact that some wells 
could not be developed to yield clear water (MW-8NR, MW-9NR, MW-10N, 
MW-13N and MW-16N [see Section 3.5.3]).  The results from these wells have 
been evaluated with caution because they will not be representative of groundwa-
ter discharging to the environment around the landfill.    
 
The analytical results from the groundwater samples collected during the 2000 
Geoprobe® investigation are not discussed here because samples were not col-
lected from properly constructed wells, so the data would not be comparable. 
 
All wells, except MW-11, monitor groundwater that has passed through landfill 
materials.  MW-1N, MW-9NR, MW-14N, and MW-16N monitor flows into Watts 
Branch.  MW-4N, MW-5N, MW-6N, MW-7N and MW-15N monitor flows that 
discharge to the Anacostia River.  The remaining six wells, MW-2N, MW-3NR, 
MW-8NR, MW-10N, MW-13N, and MW-12N, monitor flows that originate at 
least in part from infiltration through landfill materials and then discharge to Ken-
ilworth Marsh.  MW-11N appears to be receiving flow solely from outside the 
landfill boundary and can be considered upgradient of the fill. 
 
Groundwater analytical results were compared with the lowest available screening 
criteria for tap water RBCs, federal MCLs, and the District water quality stan-
dards. 
 
5.6.1 Groundwater Volatile Organic Compound Analytical Results 

and Distribution  
Table 5-11 lists the RI analytical results for VOCs in groundwater.  Concentrations 
of benzene in the groundwater samples from MW-1N, MW-2N, and MW-5N were 
above the RBC for tap water (0.34 µg/L), ranging from non-detect to 42 µg/L (in 
MW-2N).  One sample, KWN-MW-1, contained chloroform (14 µg/L) at a con-
centration above the RBC (0.15 µg/L).  Sample KWN-MW-12 had a methylene 
chloride concentration of 9.6 µg/L (J), which is above the RBC (4.1 µg/L).  In the 
PA/SI, VOCS in groundwater did not exceed RBCs.  
 
Chloroform and methylene chloride are common laboratory contaminants and their 
presence in groundwater samples could be attributed to laboratory contamination.  
However, the groundwater samples were not flagged as possibly containing labo-
ratory contaminants because the associated blank and QC samples did not contain 
these laboratory contaminants.  









       Table 5-10
       Summary of Positive Analytical Results for Groundwater Samples for SVOCs for Kenilworth Park North Landfill RI

Sample ID:
KWN-MW-1-
030606-070

KWN-MW-2-
030606-074 KWN-MW-3NR-031006

KWN-MW-4-
030706

KWN-MW-5-
030606-082

Analyte   Date: 03/06/06 03/06/06 03/10/06 03/07/06 03/06/06

2,4-Dimethylphenol 730N NA NA 10 U 10 U 10 U 10 U 10 U
2-Methylnaphthalene 24N NA NA 10 U 10 U 10 U 10 U 10 U
4-Methylphenol 180N NA NA 10 U 10 U 1 J 10 U 10 U
Acenaphthene 370N NA NA 10 U 10 U 10 U 10 U 10 U
Anthracene 1800N NA NA 10 U 10 U 10 U 10 U 10 U
Benzo(a)anthracene 0.03C NA NA 10 U 10 U 10 U 10 U 10 U
Benzo(a)pyrene 0.003C 0.2 NA 10 U 10 U 10 U 10 U 10 U
Benzo(b)fluoranthene 0.03C NA NA 10 U 10 U 10 U 10 U 10 U
Benzo(ghi)perylene NA NA NA 10 U 10 U 10 U 10 U 10 U
Benzoic acid 150000N NA NA 140 U 140 U 150 U 150 U 140 U
Bis(2-ethylhexyl) phthalate 4.8C 6 NA 10 U 10 U 3 J 10 U 13 
Chrysene 3.0C NA NA 10 U 10 U 10 U 10 U 10 U
Dibenzo(a,h)anthracene 0.003C NA NA 10 U 10 U 10 U 10 U 10 U
Dibenzofuran NA NA NA 10 U 10 U 10 U 10 U 10 U
Dimethyl phthalate NA NA NA 10 U 10 U 10 U 10 U 10 U
Fluoranthene 1500N NA NA 10 U 10 U 10 U 10 U 10 U
Fluorene 240N NA NA 10 U 10 U 10 U 10 U 10 U
Indeno(1,2,3-cd)pyrene 0.03C NA NA 10 U 10 U 10 U 10 U 10 U
Naphthalene 6.5N NA NA 10 U 10 U 10 U 10 U 10 U
Phenanthrene NA NA NA 10 U 10 U 10 U 10 U 10 U
Pyrene 180N NA NA 10 U 10 U 10 U 10 U 10 U
Total PAH NA NA NA 10 U 10 U 10 U 10 U 10 U
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.

    µg/Kg = Micrograms per kilogram.

    C = Carcinogenic effects

    N = Noncarcinogenic effects

Kenilworth Park North RI

RBC (1)

Semivoaltiles - SW8270 (µg/L)

  Shaded cells exceed the minimum screening value.  

DC Water 
Quality 

Stnadards (3)

(3) District of Columbia Municipal Regulations Ground Water Criterion

MCL (2)

(2) EPA National Primary drinking Water Standards MCL

(1) EPA Region III RBCs for tap water.

Tables 5-1 to 5-13.xls
Kenilworth North MW SVOC/11/2/2007

Source: Ecology and Environment, Inc., 2000
27 of 41



       Table 5-10
       Summary of Positive Analytical Results for Groundwater Samples for SVOCs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

2,4-Dimethylphenol 730N NA NA
2-Methylnaphthalene 24N NA NA
4-Methylphenol 180N NA NA
Acenaphthene 370N NA NA
Anthracene 1800N NA NA
Benzo(a)anthracene 0.03C NA NA
Benzo(a)pyrene 0.003C 0.2 NA
Benzo(b)fluoranthene 0.03C NA NA
Benzo(ghi)perylene NA NA NA
Benzoic acid 150000N NA NA
Bis(2-ethylhexyl) phthalate 4.8C 6 NA
Chrysene 3.0C NA NA
Dibenzo(a,h)anthracene 0.003C NA NA
Dibenzofuran NA NA NA
Dimethyl phthalate NA NA NA
Fluoranthene 1500N NA NA
Fluorene 240N NA NA
Indeno(1,2,3-cd)pyrene 0.03C NA NA
Naphthalene 6.5N NA NA
Phenanthrene NA NA NA
Pyrene 180N NA NA
Total PAH NA NA NA
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.

    µg/Kg = Micrograms per kilogram.

    C = Carcinogenic effects

    N = Noncarcinogenic effects

Kenilworth Park North RI

RBC (1)

Semivoaltiles - SW8270 (µg/L)

  Shaded cells exceed the minimum screening value.  

DC Water 
Quality 

Stnadards (3)

(3) District of Columbia Municipal Regulations Ground Water Criterion

MCL (2)

(2) EPA National Primary drinking Water Standards MCL

(1) EPA Region III RBCs for tap water.

KWN-MW-6-
030706

KWN-MW-7-
030706

KWN-MW-8NR-
031006

KWN-MW-9-
031306

KWN-MW-10-
031306

03/07/06 03/07/06 03/10/06 03/13/06 03/13/06

10 U 10 U 5 J 10 U 10 U
10 U 10 U 2 J 10 U 10 U
10 U 10 U 5 J 10 U 10 U
10 U 10 U 4 J 10 U 10 U
10 U 10 U 10 U 10 U 10 U
10 U 2 J 10 U 0.6 J 10 U
10 U 2 J 10 U 10 U 10 U
10 U 2 J 10 U 0.5 J 10 U
10 U 1 J 10 U 10 U 10 U

140 U 140 U 140 J 140 U 140 U
10 U 10 U 10 U 10 U 4 J
10 U 1 J 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U
10 U 10 U 0.9 J 10 U 10 U
10 U 10 U 10 U 10 U 10 U
0.6 J 3 J 0.8 J 0.8 J 10 U
10 U 10 U 2 J 10 U 10 U
10 U 1 J 10 U 10 U 10 U
10 U 10 U 16 10 U 10 U
10 U 2 J 2 J 0.5 J 10 U
0.6 J 2 J 0.7 J 0.9 J 10 U
1.2 J 16 25.5 3.3 J 10 U

Tables 5-1 to 5-13.xls
Kenilworth North MW SVOC/11/2/2007

Source: Ecology and Environment, Inc., 2000
28 of 41



       Table 5-10
       Summary of Positive Analytical Results for Groundwater Samples for SVOCs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

2,4-Dimethylphenol 730N NA NA
2-Methylnaphthalene 24N NA NA
4-Methylphenol 180N NA NA
Acenaphthene 370N NA NA
Anthracene 1800N NA NA
Benzo(a)anthracene 0.03C NA NA
Benzo(a)pyrene 0.003C 0.2 NA
Benzo(b)fluoranthene 0.03C NA NA
Benzo(ghi)perylene NA NA NA
Benzoic acid 150000N NA NA
Bis(2-ethylhexyl) phthalate 4.8C 6 NA
Chrysene 3.0C NA NA
Dibenzo(a,h)anthracene 0.003C NA NA
Dibenzofuran NA NA NA
Dimethyl phthalate NA NA NA
Fluoranthene 1500N NA NA
Fluorene 240N NA NA
Indeno(1,2,3-cd)pyrene 0.03C NA NA
Naphthalene 6.5N NA NA
Phenanthrene NA NA NA
Pyrene 180N NA NA
Total PAH NA NA NA
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.

    µg/Kg = Micrograms per kilogram.

    C = Carcinogenic effects

    N = Noncarcinogenic effects

Kenilworth Park North RI

RBC (1)

Semivoaltiles - SW8270 (µg/L)

  Shaded cells exceed the minimum screening value.  

DC Water 
Quality 

Stnadards (3)

(3) District of Columbia Municipal Regulations Ground Water Criterion

MCL (2)

(2) EPA National Primary drinking Water Standards MCL

(1) EPA Region III RBCs for tap water.

KWN-MW-11-
031306

KWN-MW-12-
031406

KWN-MW-13-
031406

KWN-MW-14-
031006

KWN-MW-15-
031006

03/13/06 03/14/06 03/14/06 03/10/06 03/10/06

10 U 10 U 10 U 10 U 10 U
10 U 10 U 7 J 2 J 10 U
10 U 10 U 1 J 10 U 10 U
10 U 10 U 5 J 10 U 10 U
10 U 10 U 2 J 10 U 10 U
10 U 10 U 3 J 10 U 10 U
10 U 10 U 2 J 10 U 10 U
10 U 10 U 3 J 10 U 10 U
10 U 10 U 1 J 10 U 10 U

140 U 140 U 140 150 U 150 U
10 U 10 U 10 U 10 U 10 U
10 U 10 U 3 J 10 U 10 U
10 U 10 U 0.5 J 10 U 10 U
10 U 10 U 2 J 10 U 10 U
10 U 10 U 10 U 11 10 U
10 U 10 U 6 J 10 U 10 U
10 U 10 U 4 J 10 U 10 U
10 U 10 U 1 J 10 U 10 U
10 U 10 U 38 0.6 J 10 U
10 U 10 U 9 J 10 U 10 U
10 U 10 U 5 J 10 U 10 U
10 U 10 U 82.5 0.6 J 10 U

Tables 5-1 to 5-13.xls
Kenilworth North MW SVOC/11/2/2007

Source: Ecology and Environment, Inc., 2000
29 of 41



       Table 5-10
       Summary of Positive Analytical Results for Groundwater Samples for SVOCs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

2,4-Dimethylphenol 730N NA NA
2-Methylnaphthalene 24N NA NA
4-Methylphenol 180N NA NA
Acenaphthene 370N NA NA
Anthracene 1800N NA NA
Benzo(a)anthracene 0.03C NA NA
Benzo(a)pyrene 0.003C 0.2 NA
Benzo(b)fluoranthene 0.03C NA NA
Benzo(ghi)perylene NA NA NA
Benzoic acid 150000N NA NA
Bis(2-ethylhexyl) phthalate 4.8C 6 NA
Chrysene 3.0C NA NA
Dibenzo(a,h)anthracene 0.003C NA NA
Dibenzofuran NA NA NA
Dimethyl phthalate NA NA NA
Fluoranthene 1500N NA NA
Fluorene 240N NA NA
Indeno(1,2,3-cd)pyrene 0.03C NA NA
Naphthalene 6.5N NA NA
Phenanthrene NA NA NA
Pyrene 180N NA NA
Total PAH NA NA NA
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.

    µg/Kg = Micrograms per kilogram.

    C = Carcinogenic effects

    N = Noncarcinogenic effects

Kenilworth Park North RI

RBC (1)

Semivoaltiles - SW8270 (µg/L)

  Shaded cells exceed the minimum screening value.  

DC Water 
Quality 

Stnadards (3)

(3) District of Columbia Municipal Regulations Ground Water Criterion

MCL (2)

(2) EPA National Primary drinking Water Standards MCL

(1) EPA Region III RBCs for tap water.

KWN-MW-16-
031006

KWN-MW-17-
031306

03/10/06 03/13/06

10 U 10 U
10 U 10 U
10 U 10 U
10 U 10 U
10 U 10 U
10 U 10 U
10 U 10 U
10 U 10 U
10 U 10 U

150 U 140 U
3 J 10 U

10 U 10 U
10 U 10 U
10 U 10 U
10 U 10 U
10 U 10 U
10 U 10 U
10 U 10 U
10 U 10 U
10 U 10 U
10 U 10 U
10 U 10 U

Tables 5-1 to 5-13.xls
Kenilworth North MW SVOC/11/2/2007

Source: Ecology and Environment, Inc., 2000
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       Table 5-11
       Summary of Positive Analytical Results for Groundwater Samples for VOCs for Kenilworth Park North Landfill RI

Sample ID:
KWN-MW-1-
030606-069

KWN-MW-2-
030606-073

KWN-MW-3NR-
031006

KWN-MW-4-
030706

KWN-MW-5-
030606-081

KWN-MW-6-
030706

Analyte   Date: 03/06/06 03/06/06 03/10/06 03/07/06 03/06/06 03/07/06

2-Butanone 7000N NA NA 5.0 U 50 U 16 J 5.0 U 5.0 U 25 U
Acetone 5500N NA NA 5.0 U 50 U 20 U 5.0 U 8.1 25 U
Benzene 0.34C 5 5 0.64 J 42 4.0 U 1.0 U 0.61 J 5.0 U
Carbon Disulfide 1000N NA NA 2.5 10 U 4.0 U 1.0 U 0.70 J 5.0 U
Chlorobenzene 110N 100 NA 1.0 U 10 U 4.0 U 1.0 U 1.0 U 8.2 
Chloroform 0.15C NA 100 14 10 U 4.0 U 1.0 U 1.0 U 5.0 U
Methylene chloride 4.1C NA NA 1.0 U 10 U 4.0 U 1.0 U 1.0 U 5.0 U
Tetrachloroethene 0.1C 5 5 1.0 U 10 U 4.0 U 1.0 U 1.0 U 5.0 U
Toluene 2300N 1000 NA 0.57 J 24 4.0 U 1.0 U 0.64 J 5.0 U
Total Xylenes 210N 10000 10000 3.0 U 14 J 12 U 3.0 U 3.0 U 15 U
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.

    µg/Kg = Micrograms per kilogram.

    C = Carcinogenic effects

    N = Noncarcinogenic effects

(2) EPA National Primary drinking Water Standards MCL

(3) District of Columbia Municipal Regulations Ground Water Criterion

(1) EPA Region III RBCs for tap water.

Kenilworth Park North RI

RCB (1)

Volatiles - SW8260 (µg/L)

  Shaded cells exceed the minimum screening value.  

MCL (2)

DC Water 
Quality 

Stnadards (3)

Tables 5-1 to 5-13.xls
Kenilworth North MW VOC/11/2/2007

Source: Ecology and Environment, Inc., 2000
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       Table 5-11
       Summary of Positive Analytical Results for Groundwater Samples for VOCs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

2-Butanone 7000N NA NA
Acetone 5500N NA NA
Benzene 0.34C 5 5
Carbon Disulfide 1000N NA NA
Chlorobenzene 110N 100 NA
Chloroform 0.15C NA 100
Methylene chloride 4.1C NA NA
Tetrachloroethene 0.1C 5 5
Toluene 2300N 1000 NA
Total Xylenes 210N 10000 10000
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.

    µg/Kg = Micrograms per kilogram.

    C = Carcinogenic effects

    N = Noncarcinogenic effects

(2) EPA National Primary drinking Water Standards MCL

(3) District of Columbia Municipal Regulations Ground Water Criterion

(1) EPA Region III RBCs for tap water.

Kenilworth Park North RI

RCB (1)

Volatiles - SW8260 (µg/L)

  Shaded cells exceed the minimum screening value.  

MCL (2)

DC Water 
Quality 

Stnadards (3)

KWN-MW-7-
030706

KWN-MW-8NR-
031006

KWN-MW-9-
031306

KWN-MW-10-
031306

KWN-MW-11-
031306

KWN-MW-12-
031406

03/07/06 03/10/06 03/13/06 03/13/06 03/13/06 03/14/06

5.0 U 50 U 10 U 10 U 10 U 50 U
5.0 U 25 J 10 U 11 10 U 50 U
1.0 U 10 U 2.0 U 2.0 U 2.0 U 10 U
1.0 U 10 U 2.0 U 2.0 U 2.0 U 10 U
1.0 U 10 U 2.0 U 2.0 U 2.0 U 10 U
1.0 U 10 U 2.0 U 2.0 U 2.0 U 10 U
1.0 U 10 U 2.0 U 2.0 U 2.0 U 9.6 J
1.0 U 10 U 2.0 U 2.0 U 2.0 U 10 U
1.0 U 10 U 2.0 U 2.0 U 2.0 U 10 U
3.0 U 30 U 6.0 U 6.0 U 6.0 U 30 U

Tables 5-1 to 5-13.xls
Kenilworth North MW VOC/11/2/2007

Source: Ecology and Environment, Inc., 2000
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       Table 5-11
       Summary of Positive Analytical Results for Groundwater Samples for VOCs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

2-Butanone 7000N NA NA
Acetone 5500N NA NA
Benzene 0.34C 5 5
Carbon Disulfide 1000N NA NA
Chlorobenzene 110N 100 NA
Chloroform 0.15C NA 100
Methylene chloride 4.1C NA NA
Tetrachloroethene 0.1C 5 5
Toluene 2300N 1000 NA
Total Xylenes 210N 10000 10000
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.

    µg/Kg = Micrograms per kilogram.

    C = Carcinogenic effects

    N = Noncarcinogenic effects

(2) EPA National Primary drinking Water Standards MCL

(3) District of Columbia Municipal Regulations Ground Water Criterion

(1) EPA Region III RBCs for tap water.

Kenilworth Park North RI

RCB (1)

Volatiles - SW8260 (µg/L)

  Shaded cells exceed the minimum screening value.  

MCL (2)

DC Water 
Quality 

Stnadards (3)

KWN-MW-13-
031406

KWN-MW-14-
031006

KWN-MW-15-
031006

KWN-MW-16-
031006

KWN-MW-17-
031306

03/14/06 03/10/06 03/10/06 03/10/06 03/13/06

25 U 13 J 5.0 U 20 U 10 U
25 U 22 3.1 J 20 U 10 U
5.0 U 4.0 U 1.0 U 4.0 U 2.0 U
5.0 U 4.0 U 1.0 U 4.0 U 2.0 U
5.0 U 4.0 U 1.0 U 4.0 U 2.0 U
5.0 U 4.0 U 1.0 U 4.0 U 2.0 U
3.4 J 4.0 U 1.0 U 4.0 U 2.0 U
5.0 U 4.0 U 1.0 U 4.0 U 2.0 U
5.0 U 4.0 U 1.0 U 4.0 U 2.0 U
15 U 12 U 3.0 U 12 U 6.0 U

Tables 5-1 to 5-13.xls
Kenilworth North MW VOC/11/2/2007

Source: Ecology and Environment, Inc., 2000
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       Table 5-11
       Summary of Positive Analytical Results for Groundwater Samples for VOCs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

2-Butanone 7000N NA NA
Acetone 5500N NA NA
Benzene 0.34C 5 5
Carbon Disulfide 1000N NA NA
Chlorobenzene 110N 100 NA
Chloroform 0.15C NA 100
Methylene chloride 4.1C NA NA
Tetrachloroethene 0.1C 5 5
Toluene 2300N 1000 NA
Total Xylenes 210N 10000 10000
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.

    µg/Kg = Micrograms per kilogram.

    C = Carcinogenic effects

    N = Noncarcinogenic effects

(2) EPA National Primary drinking Water Standards MCL

(3) District of Columbia Municipal Regulations Ground Water Criterion

(1) EPA Region III RBCs for tap water.

Kenilworth Park North RI

RCB (1)

Volatiles - SW8260 (µg/L)

  Shaded cells exceed the minimum screening value.  

MCL (2)

DC Water 
Quality 

Stnadards (3)

Trip Blank 
030606

Trip Blank 
030706

Trip Blank 
031006

Trip Blank 
031306

Trip Blank 
031406

03/06/06 03/07/06 03/10/06 03/13/06 03/14/06

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 0.68 J 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
3.0 U 3.0 U 3.0 U 3.0 U 3.0 U

Tables 5-1 to 5-13.xls
Kenilworth North MW VOC/11/2/2007

Source: Ecology and Environment, Inc., 2000
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       Table 5-12
       Summary of Positive Analytical Results for Groundwater Samples for PCBs for Kenilworth Park North Landfill RI

Sample ID:
KWN-MW-1-
030606-068

KWN-MW-2-
030606-072

KWN-MW-3NR-
031006

KWN-MW-4-
030706

KWN-MW-5-
030606-080

Analyte   Date: 03/06/06 03/06/06 03/10/06 03/07/06 03/06/06

4,4'-DDD 0.28C NA NA 0.049 U 0.048 U 0.050 U 0.032 J 0.048 U
4,4'-DDE 0.2C NA NA 0.049 U 0.048 U 0.050 U 0.032 J 0.048 U
alpha-BHC 0.011C NA NA 0.049 U 0.048 U 0.050 U 0.048 U 0.048 U
alpha-Chlordane 0.19C 2 NA 0.049 U 0.048 U 0.050 U 0.024 J 0.048 U
delta-BHC NA NA NA 0.049 U 0.048 U 0.050 U 0.048 U 0.048 U
Dieldrin 0.0042C NA NA 0.049 U 0.048 U 0.050 U 0.048 U 0.030 J
Endrin aldehyde NA NA NA 0.049 U 0.048 U 0.050 U 0.048 U 0.048 U
gamma-Chlordane 0.19C 2 NA 0.049 U 0.048 U 0.050 U 0.030 J 0.048 U

Aroclor 1248 0.033C 0.5 NA 0.48 U 0.50 U 0.50 U 0.48 U 0.48 U
Aroclor 1254 0.033C 0.5 NA 0.48 U 0.50 U 0.50 U 0.48 U 0.48 U
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.

    µg/Kg = Micrograms per kilogram.

    C = Carcinogenic effects

    N = Noncarcinogenic effects

MCL (2)

DC Water 
Quality 

Stnadards (3)

Kenilworth Park North RI

RBC (1)

Pesticides - SW8081 (µg/L)

PCBs - SW8082 (µg/L)

(2) EPA National Primary drinking Water Standards MCL

(3) District of Columbia Municipal Regulations Ground Water Criterion

  Shaded cells exceed the minimum screening value.  

(1) EPA Region III RBCs for tap water.

Tables 5-1 to 5-13.xls
Kenilworth North MW PCB/11/2/2007

Source: Ecology and Environment, Inc., 2000
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       Table 5-12
       Summary of Positive Analytical Results for Groundwater Samples for PCBs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

4,4'-DDD 0.28C NA NA
4,4'-DDE 0.2C NA NA
alpha-BHC 0.011C NA NA
alpha-Chlordane 0.19C 2 NA
delta-BHC NA NA NA
Dieldrin 0.0042C NA NA
Endrin aldehyde NA NA NA
gamma-Chlordane 0.19C 2 NA

Aroclor 1248 0.033C 0.5 NA
Aroclor 1254 0.033C 0.5 NA
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.

    µg/Kg = Micrograms per kilogram.

    C = Carcinogenic effects

    N = Noncarcinogenic effects

MCL (2)

DC Water 
Quality 

Stnadards (3)

Kenilworth Park North RI

RBC (1)

Pesticides - SW8081 (µg/L)

PCBs - SW8082 (µg/L)

(2) EPA National Primary drinking Water Standards MCL

(3) District of Columbia Municipal Regulations Ground Water Criterion

  Shaded cells exceed the minimum screening value.  

(1) EPA Region III RBCs for tap water.

KWN-MW-6-
030706
03/07/06

0.027 J
0.030 J
0.048 U
0.048 U
0.048 U
0.048 U
0.048 U
0.030 J

0.48 U
0.48 U

Tables 5-1 to 5-13.xls
Kenilworth North MW PCB/11/2/2007

Source: Ecology and Environment, Inc., 2000
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       Table 5-12
       Summary of Positive Analytical Results for Groundwater Samples for PCBs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

4,4'-DDD 0.28C NA NA
4,4'-DDE 0.2C NA NA
alpha-BHC 0.011C NA NA
alpha-Chlordane 0.19C 2 NA
delta-BHC NA NA NA
Dieldrin 0.0042C NA NA
Endrin aldehyde NA NA NA
gamma-Chlordane 0.19C 2 NA

Aroclor 1248 0.033C 0.5 NA
Aroclor 1254 0.033C 0.5 NA
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.

    µg/Kg = Micrograms per kilogram.

    C = Carcinogenic effects

    N = Noncarcinogenic effects

MCL (2)

DC Water 
Quality 

Stnadards (3)

Kenilworth Park North RI

RBC (1)

Pesticides - SW8081 (µg/L)

PCBs - SW8082 (µg/L)

(2) EPA National Primary drinking Water Standards MCL

(3) District of Columbia Municipal Regulations Ground Water Criterion

  Shaded cells exceed the minimum screening value.  

(1) EPA Region III RBCs for tap water.

KWN-MW-7-
030706

KWN-MW-8NR-
031006

KWN-MW-9-
031306

KWN-MW-10-
031306

KWN-MW-11-
031306

KWN-MW-12-
031406

03/07/06 03/10/06 03/13/06 03/13/06 03/13/06 03/14/06

0.049 U 0.048 U 0.050 U 0.048 U 0.048 U 0.050 U
0.049 U 0.048 U 0.050 U 0.048 U 0.048 U 0.050 U
0.049 U 0.035 J 0.050 U 0.048 U 0.048 U 0.050 U
0.049 U 0.048 U 0.050 U 0.048 U 0.048 U 0.050 U
0.049 U 0.035 J 0.050 U 0.048 U 0.048 U 0.050 U
0.049 U 0.048 U 0.050 U 0.048 U 0.048 U 0.050 U
0.049 U 0.048 U 0.050 U 0.048 U 0.048 U 0.050 U
0.049 U 0.027 J 0.050 U 0.048 U 0.048 U 0.050 U

0.49 U 0.48 U 0.50 U 0.39 J 0.48 U 0.50 U
0.49 U 0.48 U 0.50 U 0.86 0.48 U 0.50 U

Tables 5-1 to 5-13.xls
Kenilworth North MW PCB/11/2/2007

Source: Ecology and Environment, Inc., 2000
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       Table 5-12
       Summary of Positive Analytical Results for Groundwater Samples for PCBs for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

4,4'-DDD 0.28C NA NA
4,4'-DDE 0.2C NA NA
alpha-BHC 0.011C NA NA
alpha-Chlordane 0.19C 2 NA
delta-BHC NA NA NA
Dieldrin 0.0042C NA NA
Endrin aldehyde NA NA NA
gamma-Chlordane 0.19C 2 NA

Aroclor 1248 0.033C 0.5 NA
Aroclor 1254 0.033C 0.5 NA
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.

    µg/Kg = Micrograms per kilogram.

    C = Carcinogenic effects

    N = Noncarcinogenic effects

MCL (2)

DC Water 
Quality 

Stnadards (3)

Kenilworth Park North RI

RBC (1)

Pesticides - SW8081 (µg/L)

PCBs - SW8082 (µg/L)

(2) EPA National Primary drinking Water Standards MCL

(3) District of Columbia Municipal Regulations Ground Water Criterion

  Shaded cells exceed the minimum screening value.  

(1) EPA Region III RBCs for tap water.

KWN-MW-13-
031406

KWN-MW-14-
031006

KWN-MW-15-
031006

KWN-MW-16-
031006

KWN-MW-17-
031306

03/14/06 03/10/06 03/10/06 03/10/06 03/13/06

0.048 U 0.048 U 0.048 U 0.050 U 0.050 U
0.048 U 0.048 U 0.048 U 0.050 U 0.050 U
0.039 J 0.048 U 0.048 U 0.050 U 0.050 U
0.048 U 0.022 J 0.048 U 0.050 U 0.050 U
0.048 U 0.048 U 0.048 U 0.050 U 0.050 U
0.048 U 0.032 J 0.048 U 0.050 U 0.050 U
0.040 J 0.048 U 0.048 U 0.050 U 0.050 U
0.048 U 0.027 J 0.048 U 0.050 U 0.050 U

0.48 U 0.48 U 0.48 U 0.50 U 0.50 U
0.48 U 0.48 U 0.48 U 0.50 U 0.50 U

Tables 5-1 to 5-13.xls
Kenilworth North MW PCB/11/2/2007

Source: Ecology and Environment, Inc., 2000
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       Table 5-13
       Summary of Positive Analytical Results for Groundwater Samples for Metals for Kenilworth Park North Landfill RI

Sample ID:
KWN-MW-1-
030606-067

KWN-MW-2-
030606-071

KWN-MW-3NR-
031006

KWN-MW-4-
030706

KWN-MW-5-
030606-079

KWN-MW-6-
030706

KWN-MW-7-
030706

Analyte   Date: 03/06/06 03/06/06 03/10/06 03/07/06 03/06/06 03/07/06 03/07/06

Aluminum NA 0.05 - 0.2 c NA 5.0 4.4 52.5 2.2 0.98 1.6 1.7 
Arsenic 0.000045 0.010 0.05 0.010 U 0.010 U 0.022 0.010 U 0.028 0.010 U 0.010 U
Barium 7.3 2 1.0 0.037 1.5 0.83 0.37 0.14 0.25 0.12 
Beryllium 0.073 0.004 NA 0.0020 U 0.0020 U 0.0058 0.0020 U 0.0020 U 0.0020 U 0.0020 U
Cadmium 0.018 0.005 0.005 0.0010 U 0.0010 U 0.0010 U 0.0010 U 0.0010 U 0.0010 U 0.0010 U
Calcium NA NA NA 31.5 42.1 120 111 101 126 208 
Chromium 55a 0.01 0.1a 0.011 0.015 0.091 0.0058 0.0050 0.0063 0.0072 
Cobalt NA NA NA 0.011 0.0042 0.070 0.0040 U 0.0040 U 0.0040 U 0.0040 U
Copper 1.5 1.3b 1.0d 0.024 0.014 0.098 0.017 0.021 0.011 0.027 
Iron 11 0.3c 0.3d 17.9 34.6 82.4 5.9 18.2 12.3 21.1 
Lead NA 0.015b 0.05 0.018 0.014 0.11 0.071 0.0073 0.011 0.065 
Magnesium NA NA NA 7.0 22.8 60.1 27.4 14.5 48.2 75.6 
Manganese 0.73 0.05c 0.05d 0.13 1.3 2.4 0.39 0.59 0.99 1.3 
Nickel 0.73 NA NA 0.010 U 0.011 0.10 0.010 U 0.010 U 0.010 U 0.010 U
Potassium NA NA NA 2.5 64.7 84.2 7.3 4.4 78.2 50.4 
Silver 0.18 0.10c 0.05 0.0030 U 0.0030 U 0.0030 U 0.0030 U 0.0030 U 0.0030 U 0.0030 U
Sodium NA NA NA 12.0 390 234 24.8 5.0 291 96.6 
Vanadium 0.037 NA NA 0.023 0.023 0.13 0.0052 0.0057 0.069 0.021 
Zinc 11 5c 5.0d 0.030 0.040 0.33 0.13 0.023 0.032 0.092 
Mercury NA 0.002 0.002 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.

    µg/Kg = Micrograms per kilogram.

    C = Carcinogenic effects

    N = Noncarcinogenic effects

    a = Chromium III

Kenilworth Park North RI

RBC (1)

TAL Metals - SW6010/SW7470  (mg/L)

(2) Dissolved Metals Sample

    d = Secondary Criterion

(2) EPA National Primary drinking Water Standards MCL

(3) District of Columbia Municipal Regulations Ground Water Criterion

MCL (2)

DC Water 
Quality 

Stnadards (3)

    b = Lead and copper are regulated by a Treatment Technique that requires systems to control the corrosiveness of their 
water.  If more than 10% of tap water samples exceed the action level, water systems must take addional steps.

    c = National Secondary Drinking Water Standard

  Shaded cells exceed the minimum screening value.  

(1) EPA Region III RBCs for tap water.

Tables 5-1 to 5-13.xls
Kenilworth North MW Metals/11/2/2007

Source: Ecology and Environment, Inc., 2000
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       Table 5-13
       Summary of Positive Analytical Results for Groundwater Samples for Metals for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

Aluminum NA 0.05 - 0.2 c NA
Arsenic 0.000045 0.010 0.05
Barium 7.3 2 1.0
Beryllium 0.073 0.004 NA
Cadmium 0.018 0.005 0.005
Calcium NA NA NA
Chromium 55a 0.01 0.1a

Cobalt NA NA NA
Copper 1.5 1.3b 1.0d

Iron 11 0.3c 0.3d

Lead NA 0.015b 0.05
Magnesium NA NA NA
Manganese 0.73 0.05c 0.05d

Nickel 0.73 NA NA
Potassium NA NA NA
Silver 0.18 0.10c 0.05
Sodium NA NA NA
Vanadium 0.037 NA NA
Zinc 11 5c 5.0d

Mercury NA 0.002 0.002
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.

    µg/Kg = Micrograms per kilogram.

    C = Carcinogenic effects

    N = Noncarcinogenic effects

    a = Chromium III

Kenilworth Park North RI

RBC (1)

TAL Metals - SW6010/SW7470  (mg/L)

(2) Dissolved Metals Sample

    d = Secondary Criterion

(2) EPA National Primary drinking Water Standards MCL

(3) District of Columbia Municipal Regulations Ground Water Criterion

MCL (2)

DC Water 
Quality 

Stnadards (3)

    b = Lead and copper are regulated by a Treatment Technique that requires systems to control the corrosiveness of their 
water.  If more than 10% of tap water samples exceed the action level, water systems must take addional steps.

    c = National Secondary Drinking Water Standard

  Shaded cells exceed the minimum screening value.  

(1) EPA Region III RBCs for tap water.

KWN-MW-8NR-
031006

KWN-MW-8NR-
031006 DIS (2)

KWN-MW-9-
031306

KWN-MW-10-
031306

KWN-MW-11-
031306

KWN-MW-12-
031406

KWN-MW-13-
031406

03/10/06 03/10/06 03/13/06 03/13/06 03/13/06 03/14/06 03/14/06

29.2 6.2 15.2 74.3 11.2 39.3 25.6 
0.051 0.040 0.011 0.043 0.022 0.064 0.16 

1.9 0.80 0.29 1.4 0.42 1.0 1.8 
0.0028 0.0020 U 0.0032 0.0062 0.0020 U 0.0067 0.0029 
0.0053 0.0025 0.0025 0.0074 0.0010 U 0.0010 U 0.0020 

25.0 9.9 171 60.0 96.9 163 59.0 
0.20 0.092 0.073 0.21 0.028 J 0.13 0.16 

0.028 0.011 0.027 0.073 0.11 0.14 0.024 
0.18 0.048 0.056 0.62 0.036 J 0.19 0.12 
47.4 15.4 70.3 233 100 405 57.0 
1.3 0.80 0.14 1.4 0.019 J 0.26 0.26 
4.8 1.6 26.4 48.7 25.1 62.7 49.7 

0.83 0.36 1.7 4.9 2.0 2.2 0.46 
0.070 0.033 0.085 0.13 0.025 0.078 0.038 
292 262 8.0 76.7 32.8 65.5 174 

0.0045 0.0030 U 0.0030 U 0.013 0.0030 U 0.0044 0.0035 
1860 - - 28.0 140 178 563 996 
0.19 0.18 0.072 0.28 0.049 J 0.21 0.24 
1.4 0.66 0.36 2.8 0.066 J 0.47 0.63 

0.00032 0.00020 U 0.00020 U 0.00069 0.00020 U 0.00034 0.00020 U

Tables 5-1 to 5-13.xls
Kenilworth North MW Metals/11/2/2007

Source: Ecology and Environment, Inc., 2000
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       Table 5-13
       Summary of Positive Analytical Results for Groundwater Samples for Metals for Kenilworth Park North Landfill RI

Sample ID:
Analyte   Date:

Aluminum NA 0.05 - 0.2 c NA
Arsenic 0.000045 0.010 0.05
Barium 7.3 2 1.0
Beryllium 0.073 0.004 NA
Cadmium 0.018 0.005 0.005
Calcium NA NA NA
Chromium 55a 0.01 0.1a

Cobalt NA NA NA
Copper 1.5 1.3b 1.0d

Iron 11 0.3c 0.3d

Lead NA 0.015b 0.05
Magnesium NA NA NA
Manganese 0.73 0.05c 0.05d

Nickel 0.73 NA NA
Potassium NA NA NA
Silver 0.18 0.10c 0.05
Sodium NA NA NA
Vanadium 0.037 NA NA
Zinc 11 5c 5.0d

Mercury NA 0.002 0.002
  Key: Note:

    J = Estimated value.

    U = Not detected at the reported value.

    mg/Kg = Milligrams per kilogram.

    µg/Kg = Micrograms per kilogram.

    C = Carcinogenic effects

    N = Noncarcinogenic effects

    a = Chromium III

Kenilworth Park North RI

RBC (1)

TAL Metals - SW6010/SW7470  (mg/L)

(2) Dissolved Metals Sample

    d = Secondary Criterion

(2) EPA National Primary drinking Water Standards MCL

(3) District of Columbia Municipal Regulations Ground Water Criterion

MCL (2)

DC Water 
Quality 

Stnadards (3)

    b = Lead and copper are regulated by a Treatment Technique that requires systems to control the corrosiveness of their 
water.  If more than 10% of tap water samples exceed the action level, water systems must take addional steps.

    c = National Secondary Drinking Water Standard

  Shaded cells exceed the minimum screening value.  

(1) EPA Region III RBCs for tap water.

KWN-MW-14-
031006

KWN-MW-15-
031006

KWN-MW-16-
031006

KWN-MW-17-
031306

03/10/06 03/10/06 03/10/06 03/13/06

7.6 2.4 36.7 7.6 
0.011 0.010 U 0.023 0.015 

2.2 0.52 0.39 0.36 
0.0020 U 0.0020 U 0.0032 0.0020 U
0.0010 U 0.0010 U 0.0010 U 0.0010 U

44.5 25.3 40.9 92.9 
0.030 0.0050 0.10 0.018 J
0.023 0.0040 U 0.037 0.092 
0.031 0.012 0.053 0.022 J
49.1 2.2 116 72.8 

0.022 0.030 0.041 0.011 J
23.1 38.0 16.2 23.7 
1.1 0.083 4.6 1.9 

0.013 0.010 U 0.057 0.017 
14.7 38.7 43.6 30.8 

0.0030 U 0.0030 U 0.0030 U 0.0030 U
116 120 129 171 

0.039 0.0050 U 0.16 0.031 J
0.080 0.042 0.25 0.042 J

0.00020 U 0.00020 U 0.00020 U 0.00020 U

Tables 5-1 to 5-13.xls
Kenilworth North MW Metals/11/2/2007

Source: Ecology and Environment, Inc., 2000
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The detections of benzene above RBCs in groundwater are spread across the land-
fill and there is no apparent plume; therefore, the source of the benzene is likely to 
be the landfill materials immediately surrounding the well.  The same would be true 
for chloroform and methylene chloride.   
 
5.6.2 Groundwater Semivolatiles Organic Compound Analytical 

Results and Distribution  
Table 5-10 lists the analytical results for SVOCs.  SVOCs were detected in varying 
concentrations in groundwater samples from MW-5N, MW-7N, MW-8N, MW-
10N, MW-13, MW-14, and MW-16.  
 
Total PAHs varied from non-detect in 11 of 17 groundwater samples to 82.5 µg/L 
in sample KWN-MW-13.  Please note that sample MW-17N is a duplicate sample 
collected from MW-11N.  Both the concentrations of benzo(a)anthracene and 
benzo (g,h,i)perylene ranged from non-detect to 3 µg/L (J) in MW-13N, and the 
RBC of 0.03 µg/L was exceeded in three samples.  Benzo(a)pyrene and in-
deno(1,2,3-cd)pyrene were detected only in samples from MW-7N and MW-13N 
at concentrations of 2 µg/L (J) and 1 µg/L, respectively.  These concentrations ex-
ceeded the benzo(a)pyrene RBC of 0.003 µg/L and the indeno(1,2,3-cd)pyrene 
RBC of  0.03 µg/L.  Naphthalene was detected only in MW-8NR and MW-13N at 
concentrations of 16 µg/L and 38 vg/L, respectively.  Both these concentrations 
exceeded the naphthalene RBC of 6.5 µg/L.  The groundwater sample collected at 
MW-5 contained bis(2-ethylhexyl)phthalate (13 µg/L) above the RBC of 4.8 µg/L. 
Bis(2-ethylhexyl)phthalate is a common laboratory contaminant.  
 
Distribution of Contamination 
SVOCs were not detected in most of the monitoring wells.  The distribution of 
PAHs in groundwater is shown in Figure 5-22.  MW-13N contains the highest lev-
els of total PAHs of all the monitoring wells.  However, this well does not appear 
to reflect a source of a plume because none of the adjacent wells (MW-2N, MW-
10N, MW-12N or MW-1N) have a consistent pattern of SVOC contamination.  
MW-8NR, which is in the middle of the landfill, contains the second-highest level 
of total PAHs and some of the same analytes as MW-13.  It is also screened di-
rectly in landfill material.  Wells along the Anacostia River (MW-5N, MW-6N, and 
MW-7N) had low but detectable levels of PAHs.  There is no apparent plume and 
the presence of PAHs in samples appears to reflect the contamination in the landfill 
materials near the wells.   
 
5.6.3 Groundwater Pesticide Analytical Results and Distribution  
Table 5-12 lists the RI analytical results for pesticides.  Dieldrin and alpha-BHC 
were the only pesticides detected in the groundwater samples.  
 
Dieldrin was found at concentrations above the RBC (0.0042 µg/L) in the samples 
collected from wells MW-5N and MW-14N (0.030 µg/L (J) and 0.032 µg/L (J), 
respectively).  The presence of dieldrin above screening limits in these wells does  
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not show a spatial pattern and may reflect the contents of the landfill at those loca-
tions.   
 
Alpha-BHC RBC (0.011 µg/L) was exceeded at wells MW-8NR and MW-13 at 
concentrations of 0.035 and 0.039 µg/L, respectively.  It was detected only in 
those two wells.  These wells are both screened in the landfill material and would 
reflect the constituents of the landfill material. 
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5.6.4 Groundwater PCB Analytical Results and Distribution 
Table 5-12 lists the analytical results for PCBs in groundwater.  PCBs were de-
tected only in MW-10N.  Aroclor 1248 (0.39 µg/L) and Aroclor 1254 (0.86 µg/L) 
were found in KWN-MW-10 at concentrations above the RBC for tap water 
(0.033 µg/L).  This well may be screened in fill material, and the presence of PCBs 
probably reflects the contents of the fill.  The distribution of those volatile organics 
and pesticides/PCBs that exceeded screening levels in groundwater in March 2006 
is shown in Figure 5-23. 
 
5.6.5 Metals Results 
Table 5-13 lists the analytical results for TAL metals, some of which are present in 
on-site groundwater samples at levels above the screening value, which is the low-
est of the values for the RBC for tap water, the federal MCLs, or the District wa-
ter quality standards for groundwater.  These values are listed in Table 5-13.   
 
Calcium, cobalt, copper, magnesium, nickel, potassium, silver, sodium, zinc, and 
mercury were not detected in groundwater samples above the screening criteria.  
Aluminum, iron, and manganese were detected above their respective criteria in all 
groundwater samples.  All groundwater samples, including both the filtered and 
unfiltered samples from MW-8NR, had at least one TAL metals concentration 
above the screening value.   
 
Aluminum concentrations ranged from 0.98 mg/L to 74.3 mg/L and exceeded the 
National Secondary Drinking Water Standard (0.05 to 0.20 mg/L), the screening 
level, in all samples.  No RBC exists for aluminum in water.  There was a nearly 
five-fold difference between the levels in the filtered and unfiltered MW-8NR sam-
ples, but seven unfiltered samples from other wells had aluminum levels lower than 
the filtered sample from MW-8NR, which indicates the presence of relatively high 
levels of dissolved aluminum at this location.  
 
Arsenic concentrations ranged from non-detect to 0.16 mg/L and exceeded the 
federal MCL and the RBC for tap water in most groundwater samples.  Monitor-
ing wells adjacent to the Anacostia River appear to have lower concentrations than 
other on-site wells. 
 
Barium was found at a concentration exceeding the District water quality standard 
(1 mg/L), the screening value, in four samples; the highest barium concentration 
was in sample KWN-MW-14 (2.2 mg/L).  Beryllium was found at concentrations 
exceeding the MCL (0.004 mg/L), the screening value, in samples KWN-MW-
3NR (0.0058 mg/L), KWN-MW-10 (0.0062 mg/L), and KWN-MW-12 (0.0067 
mg/L).  
 
Cadmium was found at concentrations exceeding the screening values— the MCL 
(0.005 mg/L) and the District groundwater water quality standard (also 0.005 
mg/L)— in KWN-MW-8NR (0.0053 mg/L) and KWN-MW-10 (0.0074 mg/L).  
Chromium concentrations exceeded the MCL in most groundwater samples.  
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Chromium concentrations in on-site groundwater samples ranged from 0.005 mg/L 
to 0.21 mg/L. 
 
Iron concentrations ranged from 2.2 mg/L to 405 mg/L and exceeded the screen-
ing values—the federal MCL (0.3 mg/L) and District groundwater water quality 
standard (0.3 mg/L as well)—in all groundwater samples as well as in the dis-
solved metals groundwater sample.  Lead concentrations exceeded the MCL in 
most groundwater samples as well as in the dissolved metals groundwater sample.  
Lead concentrations ranged from 0.0073 mg/L to 1.4 mg/L.  
 
Manganese concentrations exceeded the National Secondary Drinking Water 
Standard (0.05 mg/L) and the District secondary groundwater criterion (0.05 
mg/L)—the screening values—in all 16 unfiltered groundwater samples as well as 
the filtered sample from MW-8NR.  Manganese concentrations in groundwater 
ranged from 0.13 mg/L to 4.9 mg/L.  Vanadium concentrations exceeded the RBC 
for tap water (0.037 mg/L) in the majority of groundwater samples, including the 
filtered groundwater sample.  Vanadium concentrations in groundwater ranged 
from non-detect to 0.28 mg/L.  
 
Distribution of Contamination 
Figure 5-24 provides the distribution of metals in groundwater.  MW-3NR, MW-
8NR, MW-10N, MW-12N, MW-13N, and MW-16N have the highest levels of 
total metals in groundwater.  MW-8NR, MW-10N, and MW-13N are probably 
screened in the landfill material and therefore would contain the constituents of the 
landfill; reducing sample water to acceptable turbidity levels during sampling was 
therefore difficult.  MW-10N has the highest metal concentration overall.  Al-
though MW-10N, MW-12N, and MW-13N are contiguous, concentrations vary 
substantially between the wells and the source of these variations is probably a 
combination of the relative effectiveness of the well construction and development 
and sampling methods in reducing suspended particulates, as well as the nature of 
the fill at each location.  
 
5.7 Contaminant Fate and Transport 
This section discusses how contaminants potentially are migrating within and from 
the landfill.  Contaminant types are discussed separately.   
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Since most of the landfill is vegetated with grasses and brush along the water cor-
ridors, runoff is isolated to rills.  Nowhere along the Anacostia River or the Watts 
Branch are landfill materials apparent, but garbage and debris line both the Ana-
costia River and Watts Branch, apparently from deposition during tidal fluctua-
tions.  No seeps are visible, but groundwater discharge is possible.  As discussed in 
Section 4.3.5, groundwater would discharge laterally from the landfill towards the 
surrounding surface bodies and is not infiltrating into the underlying clay.  As evi-
denced by the ponding of water on the landfill cap throughout the year, infiltration 
is limited.  Therefore, contaminant migration is limited. 
 
5.7.1 VOCs 
VOCs have either been not detected or at concentrations below the screening val-
ues in surface and subsurface soils.  However, several VOCs—benzene, methylene 
chloride, and chloroform—have been detected in groundwater at concentrations 
above their respective screening values.  Since the occurrence of these ex-
ceedances is dispersed over the landfill, there are no apparent plumes.  As result, it 
appears that the VOC contamination in the groundwater is originating in the area 
around the well and is caused by leaching of landfill material. 
 
5.7.2 PAHs 
PAHs were detected at elevated concentrations (above RBCs) in multiple sediment 
samples.  Total PAHs were highest in sediment samples found along Kenilworth 
Marsh, with the highest concentrations found at SED-3.  Concentrations decreased 
moving east and north, along the edge of the marsh.  The lowest concentrations 
were shown in SD-16 and SD-18, located in the dry ditches that receive runoff 
from the landfill cap.  The data suggest that there are sources of PAHs that are 
contaminating sediments in both Kenilworth Marsh and Watts Branch above that 
which would be expected from tidal influxes from the Anacostia River.  The KPN 
Landfill could be contributing to PAHs in both Watts Branch and in Kenilworth 
Marsh.  The highest concentration of total PAHs in SED-3 compared with the ad-
joining sediment samples (SD-6 and SD-7) in Kenilworth Marsh suggests a 
leachate seep or landfill material extends into the marsh at or near that location.   
 
Benzo(a)pyrene is the most frequently detected PAH in surface and subsurface 
soils.  There is no apparent pattern to the distribution of benzo(a)pyrene contami-
nation.  Five surface soil samples (GS-6, SS-26, SU-11, and SU-12) form an area 
of elevated concentration in the southwest corner of the landfill.  The highest con-
centrations in subsurface soils are found in the north corner of the Site at GS-10, 
GS-09, and SS-29.     
 
PAH concentrations in groundwater are scattered, with elevated levels in MW-
13N and MW-8NR, both wells that were drilled directly into landfill materials.  
Most wells along the landfill perimeter are non-detect for PAHs, indicating that 
PAHs tend to remain within the saturated waste materials of the landfill rather than 
migrating with the groundwater and discharging to adjoining surface water.  MW-
7N, a perimeter well that has total PAHs of 16 mg/L, is perhaps an exception to 
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this and may be an indication of PAHs migrating with groundwater from the land-
fill.  MW-7N did not show tidal influence from the Anacostia River, though, so 
this groundwater is evidently not well-connected to the river and may not be enter-
ing the river itself without passing through a low hydraulic conductivity barrier. 
 
There does not appear to be any correlation with benzo(a)pyrene or total PAH 
levels found between sediment, surface soils, subsurface soils, and  groundwater. 
 
5.7.3 Pesticides 
Dieldrin was the only pesticide detected in all media at the KPN Landfill above 
screening levels, but the history of the use of dieldrin at the KPN Landfill is un-
known.  Sediment samples collected along the drainage ditch along the northwest 
border of the Site (SD-16 and SD-18) exceeded BTAG screening levels for diel-
drin.  Two of four sediment samples collected along Watts Branch (SD-17 and 
SD-13) also exceeded BTAG values.  Dieldrin is found throughout the landfill in 
surface soils at concentrations exceeding RBCs.  Capping and seeding the ball 
fields at the Site occurred with the landfill closure in the 1970s, coinciding with the 
phase-out of most types of dieldrin use, particularly agricultural use, by the EPA at 
approximately the same time in 1974 (Agency for Toxic Substances and Disease 
Registry 2002). 
 
Where detected, dieldrin is found at much lower concentrations in subsurface soils 
than in surface soils, with exceedances of the RBC in only two boreholes.  Unfor-
tunately, no surface soil sample was collected at these locations where the ex-
ceedances were found in subsurface soils.  However, surface soils samples col-
lected near SB-05 had lower levels of dieldrin than were detected at 5 feet bgs at 
SB-05.  This suggests that the dieldrin source at this location is in the subsurface.  
In contrast, at GS-07 the concentrations of dieldrin are higher in surface soils in 
the immediate area than in the subsurface; therefore, leaching is possible or the 
contamination could have resulted from subsurface landfill materials.  Dieldrin was 
detected in only one groundwater well (MW-05) near an area where dieldrin had 
been detected in the subsurface and surface soils.   
 
Dieldrin-contamination surface and subsurface soils could be the source of dieldrin 
in the sediments through surface runoff or through leaching.  However, dieldrin 
has a generally low mobility in the environment because it binds strongly to soil.  
(United Nations Food and Agriculture Organization 2007).  It also is almost in-
soluble.  In addition, there is little evidence of erosion of the landfill, except in 
some insolated areas that are only partially vegetated.  Therefore, runoff of diel-
drin-contaminated soils is possible, but limited.  The sediments in the northwest 
drainage ditch have concentrations similar to concentrations in nearby surface 
soils.  Groundwater does not appear to be the source of dieldrin contamination on 
Watts Branch because it was not detected in the closest wells.  However, surface 
soils upstream of each dieldrin-contaminated sediment sample (SD-13 and SD-17) 
contained dieldrin.  In addition, the highest dieldrin detection in subsurface soils 
(SB-04) is upstream of SD-13. 
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Dieldrin in subsurface soils could be the result of leaching in some locations but is 
more likely due to its presence in the landfill material.  Dieldrin in groundwater, 
like subsurface soils, also could be the result of leaching but is more likely due the 
presence of it in nearby landfill materials.  
 
5.7.4 PCBs 
Of the Aroclors, only Aroclor 1254 was found in all media.  Aroclor 1254 has an 
irregular distribution over the surface of the landfill but is present throughout.  In 
most locations, concentrations of Aroclor 1254 are higher in surface soils than in 
subsurface soils; therefore, it probably has leached from the materials used for the 
landfill cap.  However, there are some locations where it is higher in subsurface 
soils than in surface soils, e.g., subsurface soil sample # 28 (Aroclor 1254 at 624 
µg/kg at 4 to 5.5 feet bgs) and SS-28 (210 µg/kg).  At GS-09 and GS-11, the 
deeper sample has a higher concentration than the shallower one.  In these loca-
tions, a source in the landfill materials is likely.  Concentrations of Aroclor 1254 
exceeded its screening criteria in groundwater only in MW-10N, indicating an area 
of elevated concentrations in that location.  No other well showed any detections 
of Aroclors.   
 
Aroclor 1254 was found in most sediment samples.  It was found in every sedi-
ment sample along Watts Branch and Kenilworth Marsh.  Because it was found 
only in one well and was spottily distributed in subsurface soils, its source is most 
likely the surface soils of the landfill cap.   
 
Aroclor 1260 has a similar distribution as Aroclor 1254 but was not found in 
groundwater.  In general, concentrations were higher in surface soils than subsur-
face soils and it is present in most sediment samples.  Aroclor 1260 was likely a 
component of the materials used to make the landfill cap but also may be in landfill 
materials in certain locations.  Since it is not present in groundwater, leaching has 
not been a significant contaminant migration pathway.  
 
Aroclor 1242 was detected only in subsurface soils and sediments in certain loca-
tions along the Kenilworth Marsh.  This suggests that it was in the landfill material 
and not in the landfill cap material.  Although Aroclor 1242 could have migrated in 
groundwater from subsurface soils or landfill material, no groundwater samples 
had detectable concentrations of Aroclor 1242.  In general, PCBs are only slightly 
soluble.  Therefore, the sediments that showed a detection may reflect an area 
where the landfill extends into the marsh.  
 
Aroclor 1248 was detected in groundwater at MW-10N, located near Kenilworth 
Marsh, and in only one subsurface soil sample, located on Watts Branch.  It was 
not detected in any surface soil samples, but it was detected in sediment samples 
on the Anacostia River, Watts Branch, and Kenilworth Marsh.  Therefore, it is 
likely to be present in landfill material in the area where it was detected, but it is 
not widely distributed.  It would be difficult to attribute the presence of Aroclor 
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1248 in sediments to the landfill because it is present only in isolated locations; 
therefore, there may be a different source for the Aroclor 1248 found in sediments. 
 
5.7.5 Metals 
Although many metals were detected, arsenic, iron, and lead were detected in 
most, if not all, media in excess of screening criteria.  This subsection focuses its 
discussion of fate and transport on these metals.   
 
Arsenic was detected in all media, except sediments, above screening levels.  Arse-
nic exceeded screening levels in surface soil samples where it was detected.  Al-
though arsenic concentrations exceeded screening levels, the concentrations found 
are within the range of local background levels.  In general, arsenic concentrations 
in subsurface soils were similar to levels found in surface soils, with exceptions at 
GS-01, GS-05, GS-09, GS-11, GS-13, and GS-15, where concentrations were 
higher in at least one sample in the borehole than at the surface.  At these locations 
the landfill material likely contained arsenic.  The arsenic found both in surface and 
subsurface soils likely reflects the content of the landfill cap and landfill materials 
locally.  Given the similarity in concentrations between surface and subsurface 
samples, there is little evidence of migration.  The high levels in several boreholes 
are likely a reflection of the composition of landfill material at that location.  
 
Since arsenic is relatively insoluble, it is not expected that a distribution plume ex-
ists for arsenic detections in groundwater.  Because not all wells contained arsenic 
above screening values and groundwater within the landfill passes through landfill 
materials, the presence of arsenic likely reflects leaching of the contents of the 
landfill in the immediate area of the well.  Arsenic was detected in sediments but 
not at levels above the screening value.  Most sediment samples contained arsenic 
concentrations at levels below or slightly above the concentrations found in up-
stream sediment samples.  Therefore, it appears that runoff is not a source of arse-
nic contaminant migration from the landfill; however, infiltration and leaching 
probably contribute to arsenic found in groundwater at the landfill. 
 
Iron was detected in all media above screening values.  The pattern of distribution 
of exceedances differs between surface and subsurface soils.  Concentrations tend 
to be higher in subsurface soils, suggesting that both the landfill cap and materials 
are iron sources.  All groundwater samples contained iron concentrations exceed-
ing the screening level; therefore it is likely that iron is leaching out of the landfill 
materials into the groundwater.  This, combined with overland flow from the land-
fill surface, may explain the presence of elevated levels of iron in many of the Ken-
ilworth Marsh sediment samples.  The presence of elevated levels of iron in sedi-
ments along the Anacostia River may be attributable to the landfill but could be 
present due to tidal action or human activities on the river.  Although iron levels 
were elevated in wells and some surface soils along Watts Branch, sediments did 
not contain iron in excess of screening levels.  Therefore, it is unlikely that iron is 
migrating from the landfill to these sediments or, if it has, the iron has been re-
moved through scour. 
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Lead also was detected in all media above screening values.  While only four sur-
face soil samples dispersed across the landfill exceeded the lead screening value, 16 
boreholes contained samples with lead levels above the screening criteria, often-
times at higher values than in surface soils.  As with iron, it appears that both the 
landfill cap and materials are lead sources, but the landfill materials are the primary 
lead source.  Lead levels were the highest in groundwater in the eastern half of the 
landfill (east of MW-09), with the highest level at MW-10, but there is no consis-
tent pattern.  These elevated levels do not show a relationship with subsurface soil 
concentrations.  Elevated concentrations of lead are present along Kenilworth 
Marsh, but there is no consistent distribution.  These elevated concentrations may 
reflect lead migration in groundwater but could also be the result of landfill mate-
rial exposure along portions of the marsh.  The elevated lead level in the northwest 
drainage ditch may reflect deposition from surface runoff.  Lead levels in sediments 
along Watts Branch do not have a discernible pattern to their distribution and do 
not appear to reflect surface soil, subsurface soil, or groundwater levels.  Lead in 
sediments along the Anacostia River may be the result of surface water runoff, but 
could also be the result of human activities.  Groundwater is an unlikely mecha-
nism for transport because lead is relatively insoluble. 
 
5.8 Summary 
The analytical results indicate that both the landfill cap and materials are heteroge-
neous.  In general, the same contaminants exist in all media, but there is no clear 
relationship between contaminant concentrations in the surface soils, subsurface 
soils, groundwater, and sediments.  Contaminant migration pathways are limited 
based on the limited infiltration and vegetation cover, which limits runoff.  Al-
though contaminant migration could occur, the only contaminant that shows a pat-
tern is iron.  Iron is soluble, especially in acids such as those that would be found 
in the landfill materials.  Organic contaminants such as benzo(a)pyrene, dieldrin, 
and the Aroclors, are likely to be bound to soil particles and only slightly soluble to 
insoluble.  Metals vary in their solubility according to the pH. 
 
Sediment contamination may result from surface runoff in isolated locations where 
vegetation has been removed.  Certain of the soluble contaminants could migrate 
via groundwater to sediments, but there is limited evidence that this is occurring.  
The most contaminated sediment samples are SED-3 and SD-7.  Based on the field 
observations at the Site of the sample collection, landfill material appears to extend 
into Kenilworth Marsh at SD-7.  Both the tidal nature of the water bodies sur-
rounding the landfill and the inputs from the storm drains that discharge into Watts 
Branch and Kenilworth Marsh are likely to be contributing some of the contamina-
tion seen in sediment samples. 
 
Surface soil contamination is distributed throughout the Site.  Aerial deposition of 
certain contaminants such as PAHs, and PCBs is known to have occurred.  As dis-
cussed above, dieldrin was in use in the U.S. until the 1970s.  The history of diel-
drin use at the Site is unknown.  The PEPCO plant is south of the Site and likely 
used transformers with PCBs.  PAHs could have partly resulted from deposition of 
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fallout from coal-burning power plants in the area and general urban burning of 
fossil fuels.  However, the distribution of contamination is not indicative of this 
type of deposition because the contaminant distribution is not uniform or does not 
show a pattern.  It is likely that the contaminants found in surface soils originated 
from the landfill cap itself.  The differences in levels of dieldrin, arsenic, and lead as 
seen in their distribution in surface soils indicates that different capping materials 
were used.  Surface soil analytical results from the KPS Landfill cap (only available 
from the portion that was not covered with newly deposited fill in 1997-1998) are 
consistent in order of magnitude with the contaminants and concentrations found 
at the KPN Landfill.   
 
Subsurface soils did not show a pattern of contamination, nor did they reflect the 
contamination found in nearby surface soils.  Concentrations of metals were often 
equal to, if not greater, in subsurface soils in comparison with surface soils.  In 
contrast, most organics had lower concentrations in subsurface soils than surface 
soils, with some exceptions.  In some cases, the contamination in the groundwater 
from a given well does not reflect the concentrations of subsurface soil contami-
nants found in the well borehole.  
 
Groundwater may reflect contamination mobilized by infiltration from the surface 
soil but is more likely to reflect contact with the contents of the landfill because the 
groundwater remains in contact with the fill for long periods.  Dieldrin was found 
in the subsurface material at MW-13N but was not detected in the groundwater.  It 
was also found in the subsurface soil at MW-14N and was detected above the 
RBC in the groundwater there. 
 
In general, there is little evidence of migration of wastes and waste components 
from the landfill, although an exception can be made for direct dumping of landfill 
wastes into the marsh, seen at the SD-7 sample location and observed near MW-
10N.  The presence and levels of contamination in the landfill and on its surface 
appear to reflect the content of materials brought to and deposited in or on the 
landfill.  
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Human Health Risk Assessment 
 
 
 
 
In developing the human health risk assessment (HHRA) for the KPN Landfill, 
E & E has followed Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) guidance for risk assessment.  This HHRA includes con-
taminant screening, an exposure assessment, a toxicity assessment, a risk charac-
terization, and uncertainty analyses.  The purpose of the HHRA is to determine 
whether or not contamination from the Site could pose potentially significant risks 
to human receptors and, if so, to aid in the evaluation of proposed remedial alter-
natives. 
 
Detailed toxicity profiles for COPCs are included in Appendix G. 
 
6.1 Introduction 
The objective of this baseline HHRA is to determine whether contaminants from 
the KPN Landfill could pose potentially significant risks to human health under 
existing or reasonably foreseeable future site conditions.  This assessment is based 
on environmental data from the RI field investigation conducted in 2005 and 2006 
and historical data from previous investigations in 2002 and 2004.  The results of 
this evaluation can be used to help determine whether or not remediation is war-
ranted and, if so, to help define remedial goals. 
 
6.1.1 Overview 
The KPN consists of approximately 80 acres of grassy open space and is used pri-
marily as a recreational area (e.g., football and soccer fields).  North of this area is 
the Kenilworth Marsh, which surrounds the Kenilworth Aquatic Gardens.  A con-
crete and rock seawall is located to the west side of the park along the Anacostia 
River.  The elevation of the approximate center of the Site is 34 feet amsl. 
 
The Kenilworth-Parkside Community Center was constructed on the eastern side 
of the Site.  The center comprises a multi-roomed community building (meeting 
space, day care, and gymnasium), an outdoor swimming pool, playgrounds, and 
various sports fields.  The center is managed and operated by the District of Co-
lumbia Department of Parks and Recreation.  Future use includes a proposal by the 
DCSEC to upgrade the playing fields on the Site. 
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Several investigations have been conducted, including an initial PA/SI, a focused 
environmental study of the surface soils surrounding the Kenilworth-Parkside 
Community Center, and this RI.  Samples collected during these investigations in-
cluded surface soil, subsurface soil, and groundwater from the Site, and sediment 
samples from drainage ditches, silt ponds, and locations along the banks of Watts 
Branch and the Anacostia River and along the edge of the Kenilworth Marsh.  
Contaminants that have been detected in soil and sediment include various metals, 
PCBs, pesticides, and SVOCs, including PAHs.  Metals, PCBs, pesticides, 
SVOCs, and VOCs have been detected in groundwater. 
 
This risk assessment focuses on the potential human health risks from direct expo-
sure to chemicals in soil and sediment at the Site under existing and expected fu-
ture conditions.  Future use of the park is likely to be similar to past recreational 
use, although enhancement of park facilities such as playground areas, ball fields, 
golf facilities, or other improvements could increase recreational use of the park by 
some local residents.  Park visitors could potentially be exposed to contaminants in 
surface soil and sediment at the Site.  Additionally, park redevelopment and main-
tenance activities could involve short-term disturbances of the soil surface, possi-
bly including excavation for installation or repairs of utility lines, which could po-
tentially expose the workers to subsurface soil contamination.   
 
While there are plans under way for improvements to the park in many areas, more 
extensive development of this Site for residential or commercial use is considered 
extremely unlikely, and the risk assessment does not address these hypothetical 
scenarios. 
 
6.1.2 Risk Assessment Organization 
The HHRA has been prepared and organized following the general approach out-
lined in Risk Assessment Guidance for Superfund, Volume I, Human Health 
Evaluation Manual (RAGS-HHEM), Part A (U.S. Environmental Protection 
Agency 1989) and Part D (U.S. Environmental Protection Agency 1998a) and 
other related guidance.  However, the process has been modified in accordance 
with EPA Region 3 guidance for “Selecting Exposure Routes and Contaminants of 
Concern by Risk-based Screening” (U.S. Environmental Protection Agency 1993a) 
in order to eliminate minor contaminants and pathways early on and to focus on 
those contaminants and media most likely to pose significant human health risks. 
 
The risk assessment is organized into the following major sections: 
 
This section, 6.1, introduces the conceptual site model identifying potential path-
ways for human exposure to site-related contaminants.  Section 6.2 briefly reviews 
the available site characterization data, describes the screening process and criteria 
used to select contaminants of potential concern, and identifies the COPCs to be 
carried through the quantitative assessment; Section 6.3, the exposure assessment, 
reviews the exposure setting and potentially complete exposure pathways, then 
describes how exposure point concentrations and exposure estimates were calcu-
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lated for each exposure scenario.  Section 6.4, the toxicity assessment, briefly de-
scribes how quantitative toxicity values are used to estimate the magnitude of can-
cer risks or the likelihood of systemic health effects, then summarizes toxicity val-
ues for the COPCs at this Site.  Section 6.5, the risk characterization, explains how 
the toxicity and exposure estimates were combined to calculate potential risks, 
then presents and discusses the estimated site risks.  Section 6.6, the uncertainty 
assessment, discusses sources of uncertainty in the risk evaluation process and 
their tendencies to underestimate or overestimate true site risks.  Section 6.7 sum-
marizes the results and conclusion of the human health risk assessment. 
 
Tables 6-1 through 6-6 and the tables in Appendix G were prepared in accordance 
with Risk Assessment Guidance (RAGS) Part D (U.S. Environmental Protection 
Agency 1998a) to accompany the risk assessment text.  
 
6.1.3 Conceptual Site Model 
As a result of past landfill activities at the Site, surface and subsurface soils are 
contaminated with elevated levels of metals, PCBs, pesticides, and PAHs.  The 
detection of similar contaminants in sediments from drainage ditches, silt ponds, or 
the riverbank adjacent to the Site indicates that contaminants are being transported 
with surface runoff and, possibly, groundwater.  A conceptual site model was de-
veloped to show the potential contaminant exposure pathways at the KPN Landfill 
(Figure 6-1).  
 
Because pedestrian access to the Site currently is unrestricted, local residents and 
schoolchildren may visit the Site on occasion.  Assuming that the Site will continue 
to be developed for recreational use, park users would likely visit more frequently 
and for longer periods.  Under existing and expected future conditions, recrea-
tional visitors to the park could potentially be exposed to site-related contaminants 
by direct contact with surface soil and sediment (dermal contact and incidental in-
gestion via hand-to-mouth contact) and by inhalation of airborne dust resulting 
from wind eroding the surface in areas of bare soil.  
 
Although contact with surface water is possible, regular exposure is unlikely since 
the Anacostia River and Watts Branch are not used for swimming and are not eas-
ily accessible from the Site.  According to an Agency for Toxic Substances and 
Disease Registry (ATSDR) report (January 23, 2006), the Anacostia River is not a 
source of water for home or commercial use.  The combined storm sewer system 
in Washington, D.C. contributed to overflow events in the Anacostia River that 
have led to advisories against swimming in the river.  Fish advisories from the Dis-
trict of Columbia Department of Health (2006) are in effect for the Anacostia 
River because of pesticide and PCB contamination, and signs are posted warning 
people not to fish or swim.  It is expected that surface water use will not change in 
the foreseeable future.  Also, given the low level of site-related contaminants  
observed in surface water, these potential exposures would be negligible compared 
with on-site surface soil/sediment exposure.   
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Therefore, potential exposures via surface water are negligible and are not quanti-
tatively evaluated in this assessment.  Qualitative evaluation of this pathway is fur-
ther discussed in Section 6.6, “Uncertainty Assessment.” 
 
At the present time, no water supply wells (municipal, commercial, or domestic) 
can be affected by the Site.  Therefore, there are no direct routes of exposure to 
contaminants in groundwater and exposure to groundwater can be eliminated as a 
potential human exposure pathway.  This is consistent with the Public Health Con-
sultation Conducted for Kenilworth Park Landfill – South (Agency for Toxic Sub-
stances and Disease Registry January 23, 2006).  Exposure to groundwater is con-
sidered an incomplete exposure pathway.   
 
As noted, exposure to both surface water and groundwater are considered incom-
plete exposure pathways for site visitors.  Site visitors also are not likely to be ex-
posed to subsurface soil because this medium is inaccessible under normal condi-
tions.   
 
However, during short-term excavation activities at the Site such as installation or 
maintenance of underground utility lines or grading or construction of additional 
facilities, workers could potentially be exposed to contamination in subsurface 
soils in addition to surface contamination.  Exposures could occur by direct con-
tact with soil (dermal contact and incidental ingestion via hand-to-mouth contact) 
and inhalation of airborne dust raised by construction activities. 
 
Although the duration of exposure for a utilities/construction worker at this Site is 
likely to be relatively brief, perhaps several weeks at the most, worker contact 
rates for all exposure routes during excavation activities are likely to be considera-
bly greater than those of site visitors.  Therefore, exposure for a util-
ity/construction worker is quantified in this assessment.   
 
Table 6-1 summarizes the potential receptors and exposure pathways and identifies 
which will be evaluated in the quantitative risk assessment. 
 
6.2 Identification of Chemicals of Potential Concern 
This section describes the process that was used to select the COPCs for the hu-
man health risk assessment.   
 
6.2.1 Data Collection 
This risk assessment relies on soil and sediment data collected during this RI field 
investigation and on historical data from two previous investigations.  The earlier 
investigations include:   
 

■ A 2002 PA/SI conducted for National Capital Parks-East.  This investiga-
tion included collecting and analyzing surface soils from the existing landfill 
cap, materials below the cap, groundwater samples, and surface soils adjacent 
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to the former landfill.  During this investigation six sediment samples (including 
one duplicate), sixteen surface soil samples (including one duplicate), eleven 
subsurface samples (including one duplicate) and seven groundwater samples 
(including one duplicate) were analyzed for metals, pesticides, PCBs, VOCs, 
and SVOCs (Ecology and Environment, Inc. February 2002). 

 
■ A 2005 investigation conducted by the DCSEC.  This focused environmental 

study included collecting and analyzing 15 surface soils (including one dupli-
cate) immediately surrounding the Kenilworth-Parkside Community Center.  
The surface soil samples were analyzed for lead, arsenic, dieldrin, and PCBs 
(Ecology and Environment, Inc. October 10, 2005). 
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The purpose of this RI field investigation was to address data gaps, mainly by in-
vestigating those areas that required further sampling.  Among the samples col-
lected were 12 surface soil samples, 13 sediment samples, and 11 subsurface soil 
samples.  All samples were analyzed for metals, pesticides, PCBs, and SVOCs.  
Eighteen groundwater samples were collected and analyzed for metals, pesticides, 
PCBs, SVOCs, and volatiles.  Two background surface soil samples were also col-
lected and analyzed during the RI investigation for the listed classes of compounds. 
 
All current and historical data were reviewed.  Groundwater and surface water 
data have been omitted from this evaluation because there are no complete expo-
sure pathways from groundwater or surface water.  In addition, because this hu-
man health risk assessment is focused on potential direct exposures to soil and 
sediment contamination on the Site, subsurface soils from depths greater than 15 
feet (beyond expected excavation depths) were omitted from the soil and sediment 
datasets that were used to select COPCs and estimate exposures.  The samples 
used in the risk assessment (from all three investigations) are summarized in Tables 
G-1 through G-3 in Appendix G. 
 
6.2.2 Data Evaluation and Data Qualifiers 
Data were reviewed using established functional guidelines for evaluating inorganic 
and organic analyses (U.S. Environmental Protection Agency 1994a; 1994 b), and 
the usability of data for risk assessment purposes was determined using established 
guidelines (U.S. Environmental Protection Agency 1992a).  The analytical meth-
ods used for each analysis were chosen to be consistent with previous investiga-
tions.  These methods are listed in Tables 5-1 through 5-13 along with the results 
of the sample analysis.   
 
Some of the reported analytical results were flagged with a “J” qualifier, which in-
dicates that the value reported is estimated.  The “J “qualifier is usually applied 
when the reported value is less than the specified method detection limit.  While 
this marginally reduces the accuracy and confidence in the results of the quantita-
tive estimates of exposures, guidance requires use of J-flagged values because they 
are the best available estimates of the actual concentrations present. 
 
A “U” flag applied to an analytical result indicates that the chemical was not de-
tected in the sample at the specified quantitation limit.  (In the analytical summaries 
of prior reports for this Site, U-flagged values were replaced with non-detect 
[ND]).  U-flagged results for chemicals that were selected as COPCs (based on 
high concentrations detected in some samples) to be carried through the quantita-
tive risk assessment were included in the datasets and used in the calculations of 
exposure point concentrations (EPCs) by assuming each non-detected concentra-
tion to be equal to half the quantitation limit reported, in accordance with appro-
priate guidance (U.S. Environmental Protection Agency 1989). 
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Data validation was performed by a qualified chemist.  The data validation memo 
can be found in Appendix I. 
 
6.2.3 Selection of Chemicals of Potential Concern 
Chemicals detected in surface soil, subsurface soil, and sediment were identified as 
COPCs if concentrations detected at the Site exceeded RBCs based on human 
health risks.  The criteria that were considered are discussed below. 
 
Risk-Based Screening Concentrations 
RBCs developed by EPA Region 3 (U.S. Environmental Protection Agency 
2006a) for soil were used to select COPCs.  Because the Site is located near a 
residential neighborhood, residential RBCs were used for screening.  In accor-
dance with EPA Region 3 guidance on risk-based screening (U.S. Environmental 
Protection Agency 1993a), screening criteria based on a target cancer risk of 10-6 
and a hazard index (HI) of 0.1 were used.  For chemicals with toxicity values 
based on both cancer and non-cancer effects, the lower RBC was used for screen-
ing.  The same RBCs were used to screen both soil and sediment data.  While 
sediment samples may differ from soil samples in terms of location and some 
physical characteristics, these media are similar in terms of potential human expo-
sures.  Since the magnitude of actual exposures at this Site is likely to be less than 
assumed for soils in a residential setting, these RBCs are considered protective.  
Chemicals present at concentrations below the RBCs pose negligible human health 
risks; therefore, they can be eliminated from further consideration in the risk as-
sessment. 
 
In some instances, a RBC did not exist and alternative screening levels were used.  
The RBC for endosulfan was used for endosulfan I and endosulfan II, endrin was 
used for endrin aldehyde and endrin ketone, and chlordane was used for α-
chlordane.  Pyrene was used as a surrogate for benzo(g,h,i)perylene and anthra-
cene was used as a surrogate for phenanthrene.  EPA Region 9 PRGs for residen-
tial soil were used as a screening level for aluminum, cobalt, dibenzofuran, and di-
n-octyl phthalate (U.S. Environmental Protection Agency December 28, 2004).  
No screening level or toxicity data were available for delta-benzene hexachloride 
(delta-BHC).  This compound was detected in one subsurface soil sample at a con-
centration of 0.000523 milligrams per kilogram (mg/kg).  This concentration is 
lower than the RBC for lindane (gamma-BHC), the more toxic benzene hexachlo 
ride.  Therefore, delta-BHC was eliminated from further consideration in the 
HHRA. 



Scenario  Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion
Timeframe Medium Medium Population Age Route Off-Site Analysis of Exposure Pathway

Current/ Surface Soil/ Surface Soil/ Site Visitor Child/Adult Ingestion On-Site Quant Visitors may contact contaminated surface 
soil/sediment on site.

Future Sediment Sediment Dermal On-Site Quant Visitors may contact contaminated surface 
soil/sediment on site.

Child Ingestion On-Site Quant Visitors may contact contaminated surface 
soil/sediment on site.

Dermal On-Site Quant Visitors may contact contaminated surface 
soil/sediment on site.

Airborne Dust Site Visitor Child/Adult Inhalation On-Site Quant Visitors may inhale dust from wind erosion 
of bare soil.

Child Inhalation On-Site Quant Visitors may inhale dust from wind erosion 
of bare soil.

Surface water Surface water Site Visitor Child/Adult Ingestion Offsite Qual Contact is unlikely.  Insignificant exposure 
pathway.

Dermal Offsite Qual Contact is unlikely.  Insignificant exposure 
pathway.

Groundwater Groundwater None N/A None Offsite None Groundwater is not used.  No complete 
exposure pathway.

Future Surface & Surface & Utility/Construction 
Worker

Adult Ingestion On-Site Quant Workers may contact surface/subsurface 
soils during excavation.

Subsurface 
Soil

Subsurface 
Soil

Utility/Construction 
Worker

Adult Dermal On-Site Quant Workers may contact surface/subsurface 
soils during excavation.

Airborne Dust Utility/Construction Adult Inhalation On-Site Quant
Worker

Tables 6-1  Selection of Exposure Pathways, Kenilworth Park North Landfill

Workers may inhale dust raised by 
excavation activities.

 11:001096_GTT05_02-Arlington
Tables 6-1 to 6-6 022007.xls-T 6-1 Routes-11/7/2007
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Essential Nutrients 
Calcium, magnesium, potassium, and sodium are considered to be essential nutri-
ents.  Although extremely high doses of essential nutrients may cause adverse 
health effects in humans, these substances generally are not considered to be toxic 
to humans under normal conditions of exposure.  According to CERCLA guidance 
(U.S. Environmental Protection Agency 1989), chemicals that are essential nutri-
ents, present at low concentrations (i.e., only slightly elevated above naturally oc-
curring levels), and toxic only at very high doses need not be considered further in 
the quantitative risk assessment.  Calcium, magnesium, potassium, and sodium are 
specifically listed in CERCLA guidance as examples of such chemicals.  Magne-
sium and potassium are present at levels only slightly elevated compared with 
background levels.  Therefore, these chemicals were excluded as COPCs in the 
human health risk assessment.  Maximum concentrations of calcium at the Site ex-
ceed background levels as much as 12.5 times and data are not available regarding 
sodium background concentrations.  However, no toxicity and screening data are 
available for these two essential nutrients and therefore they cannot be quantita-
tively evaluated in the risk assessment.  Due to the lack of toxicity and screening 
data and status as essential nutrients, calcium and magnesium were excluded as 
COPCs in the human health risk assessment.    
 
Background Concentrations 
Because most metals are naturally present in the environment, it is important to 
distinguish typical background concentrations from higher concentrations that may 
reflect site-related contamination.  Although TCL organic chemicals are not con-
sidered natural constituents of soils and sediments, there may be anthropogenic 
sources of TCL chemicals unrelated to the Site.  A few soil and sediment back-
ground samples were collected, although not all samples were tested for all pa-
rameters of interest.  Background surface soil samples include samples SS-29, SS-
30, SS-32, SS-33, and SS-34 (see the PA/SI [Ecology and Environment, Inc. Feb-
ruary 2002]), KWS-SU-BK-1 through BK-9 from the 2006 KPS Landfill RI, KS-
SS-01 through KS-SS-17 from the Thomas Elementary School schoolyard (see 
Ecology and Environment Inc. December 2006) and SU- BK-1 and SU- BK-2 
from the KPN Landfill RI.  Background sediment samples include samples SMP-A 
and SMP-B from the PA/SI (2002) and sample SU-BK-10 from the RI/FS (2002).   
 
The ranges of concentrations observed in background samples from each medium 
were generally small compared with on-site samples.  Maximum background con-
centrations are provided for comparison purposes only.  No compound was elimi-
nated from quantitative evaluation in the risk assessment based on background 
concentrations.   
 
In Tables G-1 through G-3 (Appendix G), the occurrence, distribution of chemi-
cals detected in surface soil, sediment, and subsurface soil (at depths no more than 
15 feet bgs), screening criteria, and background concentration are presented and 
COPCs are identified.  The COPCs, which are summarized in Table 6-2, include 
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various metals, PCBs, and carcinogenic PAHs.  Because the lists are similar across 
all media, all chemicals identified as COPCs in any of the media were carried 
through the quantitative assessment for all three media. 
 
6.3 Exposure Assessment 
There are three steps in the exposure assessment process:  characterization of the 
exposure setting, identification of potential exposure pathways, and quantification 
of potential exposures. 
 
6.3.1 Exposure Setting and Potentially Exposed Populations 
Currently, pedestrian access to the Site is not restricted and visitors to the park 
could potentially be exposed to contaminants in surface soils or sediments along 
the edges.  Regular park visitors are most likely to include local residents from the 
Eastland Gardens and Kenilworth neighborhoods, which are located just beyond 
the wetland area northeast of the Site, and children involved in after-school pro-
grams at the Kenilworth-Parkside Community Center.  Improvement of recrea-
tional facilities in the park could increase site use beyond current levels.  Park im-
provements might entail short-term soil disturbances and possibly excavation ac-
tivities in some areas of the Site, temporarily exposing the workers to subsurface 
contamination.  Current plans for the north and east portions of the Park include 
upgrades to the Kenilworth-Parkside Community Center and the addition of three 
new ball fields, including grading and the addition of filter fabric covered by 18 
inches of new topsoil. 
 
6.3.2 Complete Exposure Pathways 
Exposure pathways that are potentially complete under existing and expected fu-
ture site conditions are shown in Figure 6-1.  Table 6-1 lists the potential exposure 
pathways and receptors, indicates which were selected for quantitative evaluation, 
and provides the rationale for selection or exclusion.  The following recep-
tors/pathways were selected for quantitative evaluation: 
 



Surface Soil Sediment Subsurface Soil
Aluminum X X X
Antimony X X
Arsenic X X X
Cadmium X X
Copper X X
Iron X X X
Lead X X
Manganese X
Mercury X
Nickel X
Silver X
Thallium X X X
Vanadium X X X
Zinc X

Aroclor 1242 X
Aroclor 1248 X
Aroclor 1254 X X
Aroclor 1260 X

Dieldrin X X
gamma-Chlordane X

Benz(a)anthracene X X X
Benzo(a)pyrene X X X
Benzo(b)fluoranthene X X X
Bnezo(k)fluoranthene X X
Dibenzo(a,h)anthracene X X X
Indeno(1,2,3-c,d)pyrene X X X

Table 6-2  Summary of Chemicals of Potential Concern,
                  Kenilworth Park North Landfill

Ecology & Environment, Inc. ConfidentialTables 6-1 to 6-6 022007.xls 11/7/2007
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■ Current/Future Visitors - Recreational users of the park potentially exposed 
to surface soil/sediment contamination by direct contact routes (incidental in-
gestion via hand-to-mouth transfer and dermal contact) and by inhalation of 
airborne dust resulting from wind erosion of soil.  Since the park is near a resi-
dential area, it is conceivable that visitors could include very young children, 
accompanied by parents or older siblings.  For that reason, both children and 
adults are evaluated as visitors in this risk assessment.  A groundskeeper en-
gaged in field maintenance activities such as mowing the lawn is expected to be 
at the Site for a fraction of the work week.  Based on the conservative expo-
sure parameters used for assessment of the visitor (i.e., it is assumed a visitor 
will be exposed to contaminants at a site for half of the year for the whole time 
they are living near the Site, estimated at 30 years), exposure of a grounds-
keeper is not quantitatively evaluated because the exposure is encompassed by 
the evaluation of the exposure of a visitor.   

 
■ Future Utility/Construction Workers -Workers who may have short-

duration exposures by direct contact with contaminated surface and subsurface 
soils and by inhaling dust raised during excavation activities.  

 
6.3.3 Quantification of Exposure 
This section describes how quantitative exposure estimates were obtained.  Section 
6.3.3.1 describes the exposure media that were evaluated and the calculations of 
exposure point concentrations for the COPCs.  Section 6.3.3.2 presents the 
exposure estimate calculations for each route of exposure and explains the 
rationale for selecting the input values used in the calculations. 
 
6.3.3.1 Exposure Point Concentrations 
Over the long-term, current and future visitors may be exposed to surface con-
tamination anywhere on the Site; therefore, visitor exposures were estimated using 
data from all on-site surface soil and sediment samples combined.  Although future 
excavation activities would likely be limited to small areas of the Site, they could 
occur on any part of the Site.  The available data show that COPCs are present 
throughout the Site, with no clear pattern pointing to a “worst” area where as-
sessment of excavation exposure should be focused.  Consequently, potential ex-
posures of utility/construction workers engaged in excavation activities were esti-
mated on a site-wide basis using data from all subsurface samples within 15 feet of 
the surface and surface soil and sediment data.   
 
EPCs for direct contact routes (ingestion and dermal contact), were estimated di-
rectly from measured concentrations in the datasets described above.  Surface soil 
and sediment samples were combined to calculate the EPC for the site visitor, and 
surface soil, subsurface soil, and sediment samples were combined to calculate the 
EPC for the utility/construction worker.  For non-detect results, a value equal to 
half the reported quantitation limit was substituted.  Following guidance (U.S. En-
vironmental Protection Agency December 2002a), the 95% upper confidence limit 
(UCL) of the mean concentration was calculated as a conservative estimate of the 
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average concentration for each COPC.  The distribution of each dataset (reported 
concentrations of the COPC in the exposure media) was first tested.  The UCL 
was then calculated using ProUCL software (version 3.0) for the distribution that 
best fit the data.  If the calculated UCL concentration was higher than the maxi-
mum detected concentration in the dataset, the maximum detected concentration 
was used as the EPC (U.S. Environmental Protection Agency December 2002a).  
Summaries of the EPC calculation results are presented in Appendix G, Tables G-4 
and G-5.  
 
EPCs in air for contaminants on dust released to ambient air from soil were esti-
mated from the soil concentrations by applying particulate emission factors (PEFs).  
The PEFs for wind erosion of soil, which was used to evaluate inhalation expo-
sures of site visitors, was calculated using an equation and input assumptions ob-
tained from Supplemental Guidance for Developing Soil Screening Levels for 
Superfund Sites (U.S. Environmental Protection Agency December 2002b).  Be-
cause construction activities at the Site would include park redevelopment and 
maintenance activities, this same equation was used to calculate the PEF for util-
ity/construction workers.  These PEF calculations for the site visitor and util-
ity/construction worker scenarios are presented in Table G-14 (Appendix G). 
 
6.3.3.2 Exposure Estimation Calculations 
The exposure estimates described in this section combine the following: 
 
■ Estimates of contaminant concentrations in the exposure media described 

above; 
 
■ Estimates of contact rate and frequency and duration of exposure that an indi-

vidual in the receptor population would experience; and 
 
■ Estimates of physiological parameters (e.g., body weight, life expectancy). 
 
The equations used to estimate the magnitude of potential exposures by each route 
are provided in Appendix G, Tables G-6 through G-13.  The input values for the 
exposure variables are also presented and sources are cited in these tables.  Stan-
dard default exposure factors (U.S. Environmental Protection Agency December 
2002b) were used when appropriate.  Where standard defaults were unavailable or 
inappropriate, exposure factor values were based on recommendations or esti-
mated from data in the Exposure Factors Handbook (U.S. Environmental Protec-
tion Agency 1997a) and the Risk Assessment Guidelines for Superfund Volume I: 
Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal 
Risk Assessment) (U.S. Environmental Protection Agency July 2004), taking into 
consideration the nature of the expected exposures.  The input values were se-
lected to reflect the long-term reasonable maximum exposure (RME) of a site visi-
tor.  Accordingly, for contact rate variables, the values selected are high-end esti-
mates of long-term exposures rather than worst-case estimates that would not 
likely be sustained.   
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The exposure factors and specific values selected are discussed further below.  All 
of the exposure factors for the first exposure route are described in the text.  Only 
the variables for subsequent routes not previously mentioned are discussed. 
 
Incidental Ingestion of Surface Soil/Sediment by Site Visitors (Tables 
G-6, G-8, and G-10) 
The ingestion rate (IR-S) is the amount of soil/sediment that an individual might 
ingest through hand-to-mouth contact.  The adult ingestion rate (IR-Sa) of 100 
milligrams/day (mg/day) and the child ingestion rate (IR-Sc) of 200 mg/day are 
recommended standard default values for residential soil exposure (U.S. Environ-
mental Protection Agency 1991a; December 2002b) based on high-end estimates 
for soil and dust ingestion.  In a residential setting, it is reasonable to make the 
conservative assumption that all soil exposure occurs at home.  However, since a 
park visitor would likely spend just part of each day in the park and the rest of the 
day at other locations (e.g., at home, school, work) where soil contact could also 
occur, it is reasonable to assume that part of the total soil ingested by a visitor 
would be unrelated to the Site.  For this assessment, the fraction of total soil expo-
sure that is site-related (FS) was assumed to be half.  Exposure frequency (EF) is 
the number of days per year that exposure is expected to occur.  Because the Site 
is near a residential neighborhood, the EF for visitors was assumed to be 350 days 
per year, the standard default value recommended for residential exposures (U.S. 
Environmental Protection Agency 1991a; December 2002b).  Exposure duration 
(ED) is the number of years over which exposure could occur.  Because the visi-
tors are assumed to be local residents, the total ED for the child is 6 years and for 
the adult was assumed to be equal to 30 years, the standard default value for resi-
dential exposure, which is roughly equal to the 90th percentile residence time for an 
owner-occupied dwelling (U.S. Environmental Protection Agency 1991a).  For 
carcinogens, the 30-year total ED was divided between childhood exposure (EDc) 
for 6 years (ages 1-6 years) and exposure as an adult (EDa) for 24 years. 
 
The body weights (BWa and BWc) of 70 kg for an adult and 15 kg for a child, 
which are also standard default values (U.S. Environmental Protection Agency 
1991a; December 2002b), are based on average body weights for the two age 
groups.  The averaging time (AT) is the total time in days over which the exposure 
is averaged for the purpose of estimating risks.  Consistent with guidance, the AT 
for carcinogenic effects is equivalent to 70 years, the assumed value by convention 
for a lifetime.  For non-carcinogenic effects, the AT is equal to the total ED multi-
plied by 365 days per year. 
 
Dermal Contact with Soil/Sediment by Site Visitors (Tables G-6, G-8, 
and G-10) 
The dermal absorption factor (DABS) is the fraction of the chemical contacted in 
soil that is estimated to pass through the skin.  The DABS values used for the 
COPCs are based on current guidance (U.S. Environmental Protection Agency 
July 2004).  The soil-to-skin adherence factor (SSAF), is the amount of soil that 
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adheres per unit area of exposed skin surface.  In reality, the amount of soil that 
adheres to skin varies widely depending on soil type, on the intensity of contact, 
and on the body part (highest for hands, lower for head and arms).  The SSAF val-
ues used for adults and children, 0.07 milligrams per square centimeter (mg/cm2) 
and 0.2 mg/cm2, respectively, are the current recommendations for residents that 
are based on weighted averages of adherence to different body parts.  The skin 
surface area (SA) is the area of skin that might come into contact with soil.  SA 
values of 5,700 square centimeters (cm2) and 2,800 cm2 for adults and children, 
respectively, are recommended values for residents (U.S. Environmental Protec-
tion Agency July 2004). 
 
Inhalation of Airborne Dust by Site Visitors (Tables G-7, G-9, and 
G-11) 
Unlike the ingestion and dermal contact route, inhalation exposures last only as 
long as the visitor is at a site.  It is expected that the time that a recreational visitor 
spends in the park would be just a small portion of the day.  For this assessment, 
an exposure time (ET) of 2 hours/day was assumed.  The adult and child inhalation 
rates (INa and INc) of 1.6 cubic meters per hour (m3/hr) and 1.2 m3/hr, respec-
tively, are average short-term inhalation rates (IN) reported for a moderate activity 
level (U.S. Environmental Protection Agency 1997a).   
 
Incidental Ingestion of Surface Soil/Sediment by 
Excavation/Construction Workers (Table G-12) 
For workers involved in excavation activities, an IR-S value of 330 mg/day was 
assumed based on data for construction workers (U.S. Environmental Protection 
Agency December 2002b), and all soil ingested on a day of exposure is assumed to 
be from a site.  The EF of 70 days/year is simply the standard 5-day work week 
expressed as the frequency over a 3-month (14-week) period.  The duration of any 
excavation project at this Site will likely be considerably less than that assumed for 
this assessment.  
 
Dermal Contact with Soil/Sediment by Excavation/Construction 
Workers (Table G-12) 
The SSAF value of 0.3 mg/cm2 is the 95th percentile value reported for construc-
tion workers in the dermal exposure guidance (\U.S. Environmental Protection 
Agency July 2004).  The skin SA of 3,300 cm2 is the recommendation for con-
struction workers according to guidance (U.S. Environmental Protection Agency 
December 2002b). 
 
Inhalation of Airborne Dust by Excavation/Construction Workers 
(Table G-13) 
The IN for workers, 20 cubic meters per day (m3/day), is the standard default 
value for worker exposure (U.S. Environmental Protection Agency December 
2002b).  Over an 8-hour workday, that rate is equivalent to 2.5 m3/hr, the recom-
mended average rate for heavy activities (U.S. Environmental Protection Agency 
1997a).  Construction activities at the Site most likely would include park redevel-
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opment and maintenance activities, including excavation for installation or repairs 
of utility lines.  Therefore the PEF equation for an outdoor worker (U.S. Environ-
mental Protection Agency December 2002b) was used in this assessment.   
 
The estimates from the above exposure equations are expressed as chronic daily 
intakes (CDIs) or subchronic daily intakes (SDIs), which are used to estimate non-
carcinogenic risks, or as lifetime average daily intakes (LADIs), which are used to 
estimate excess lifetime cancer risks.  The values calculated are combined with 
toxicity estimates (see Section 6.4.2 below) to obtain the risk estimates.  The ex-
posure estimates appear with the risk estimates in Tables G-19 through G-28 in 
Appendix G. 
 
6.4 Toxicity Assessment 
The purpose of the toxicity assessment is to provide an estimate of the relationship 
between the extent of exposure to a contaminant and the likelihood and/or severity 
of adverse effects.  Section 6.4.1 describes the practices and procedures generally 
used to develop the quantitative toxicity values and the process for incorporating 
the toxicity values into the risk assessment.  Section 6.4.2 presents the toxicity 
values used to estimate risks associated with exposure to COPCs along with their 
bases and sources.    
 
6.4.1 Development of Toxicity Values 
Carcinogenic and non-carcinogenic health effects are both evaluated quantitatively 
in the risk assessment.  Endpoints for these two different types of effects are as-
sessed differently because the mechanism(s) by which chemicals cause cancer is 
fundamentally different from the process(es) by which non-carcinogenic effects are 
caused.  The principal difference in the evaluation reflects the assumption that non-
carcinogenic effects exhibit a threshold dose below which no adverse effects occur, 
whereas no such threshold has been shown to exist for most carcinogenic effects.   
 
6.4.1.1 Classification of Chemicals as Carcinogens or Non-

carcinogens 
As used in this risk assessment, the term carcinogen refers to a chemical for which 
there is sufficient evidence that exposure may result in continuing uncontrolled cell 
division (cancer) in humans and/or animals.  Conversely, the term non-carcinogen 
refers to any chemical for which the carcinogenic evidence is negative or insuffi-
cient.   
 
The likelihood that a chemical is a human carcinogen is specified by a weight-of-
evidence classification (U.S. Environmental Protection Agency September 24, 
1986).  Data derived from human and animal studies are reviewed and character-
ized as sufficient, limited, no data, or evidence of no effect.  According to guid-
ance, chemicals in the first two groups, A and B (B1 or B2), are considered human 
carcinogens or probable human carcinogens and should be subjected to non-
threshold carcinogenic risk procedures.  Group C chemicals, which are considered 
to be possible human carcinogens, may or may not be subject to these procedures, 
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depending on the quality of the available data.  Group D chemicals are not classi-
fied as carcinogens due to inadequate evidence in animals, while Group E chemi-
cals show no evidence of carcinogenicity in human or animal studies.  The carcino-
gen classification scheme has recently been updated (U.S. Environmental Protec-
tion Agency 2005j) although the 1986 classification is still used significantly in tox-
icity profiles provided by the EPA.  
 
Exposure to some chemicals may result in both carcinogenic and non-carcinogenic 
effects.  In those cases, both types of effects were considered and evaluated in the 
quantitative assessment. 
 
6.4.1.2 Assessment of Non-carcinogens 
The potential for non-carcinogenic adverse health effects (e.g., organ damage, im-
munological effects, birth defects, skin irritation) is usually assessed by comparing 
the estimated site-related exposure to the reference dose (RfD).  The RfD is devel-
oped by identifying the no-observed-adverse-effect level (NOAEL) or lowest-
observed-adverse-effect level (LOAEL) in the scientific literature and adjusting 
that value using uncertainty factors (UFs), which compensate for the data limita-
tions of the critical study or studies and for the uncertainties associated with differ-
ences between the study conditions and the human exposure situation (e.g., differ-
ent species, different doses, different routes, different lengths of exposure) and 
variability in the human population, so that the resulting RfD is protective of the 
human population.  RfDs are expressed in units of milligrams per kilogram per day 
(mg/kg-day). 
 
The RfD is an estimate (with uncertainty spanning perhaps an order of magnitude) 
of the daily exposure to the human population (including sensitive subgroups) that 
is likely to be without an appreciable risk of deleterious effects during a lifetime.  
The RfD is used as a reference point for gauging the potential effects of other ex-
posures.  Generally, exposures that are less than the RfD are not likely to be asso-
ciated with adverse health effects.  As the exposure increases beyond the RfD and 
as the size of the excess increases, the potential for health effects also increases.  
Non-carcinogenic hazards are usually assessed by calculating a hazard quotient 
(HQ) for each chemical exposure by each exposure pathway as follows: 
 
HQ = ADI/RfD 
 
where: 
 
 HQ = Hazard quotient, 
 ADI = Average daily intake (either a CDI or SDI), and 
 RfD = Reference dose. 
 
HQs associated with the same type of adverse health effect should be summed 
across pathways and chemicals to obtain a HI.  An HI greater than 1.0 indicates 
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that adverse effects are possible, whereas an HI less than 1.0 indicates that adverse 
effects would not be expected.   
 
6.4.1.3 Assessment of Carcinogens 
In contrast to non-carcinogenic effects for which thresholds are thought to exist, 
thresholds have not been demonstrated for most carcinogenic effects.  Conse-
quently, it is assumed that any exposure to a carcinogen entails some finite risk of 
cancer.  However, depending on the potency of a specific carcinogen and the level 
of exposure, such a risk could be extremely small.  
 
Several mathematical models have been developed to estimate low-dose carcino-
genic risks from high-dose cancer bioassays.  The linearized multistage model is 
used to estimate toxicity values based on prudent public health policy and uses the 
95% UCL of the slope of the dose-response curve to estimate low-dose slope fac-
tors (SFs) (U.S. Environmental Protection Agency September 24, 1986).  The re-
sults of this procedure are unlikely to underestimate the actual SFs (formerly 
termed “carcinogenic potency factors”) for humans.  SFs are expressed as the in-
verse of the daily dose per unit body weight ([mg/kg-day]-1).   
 
Using SFs, excess lifetime cancer risks associated with each chemical exposure by 
each pathway can be estimated by: 
 
Risk = LADI x SF 
 
where: 
 
 LADI = Lifetime average daily dose, and 
 SF = Slope factor. 
 
The separate cancer risks are summed across chemicals and exposure pathways 
that apply to a given receptor group to obtain the total cancer risk for that recep-
tor. 
 
6.4.1.4 Route-to-Route Extrapolation of Reference Doses and Slope 

Factors 
Because there are no established RfDs and SFs for the dermal route, oral RfDs and 
SFs are commonly used to evaluate risks from dermal exposure.  When this is 
done, the oral toxicity value, which is based on the administered dose, must first be 
adjusted to an absorbed dose basis because dermal exposures are expressed as ab-
sorbed doses.  The dermal SF is estimated by dividing the oral SF by the fraction 
of the administered dose that is absorbed through the gastrointestinal (GI) tract.  
The dermal RfD is estimated by multiplying the oral RfD by the fraction of GI ab-
sorption. 
 
Although inhalation route biokinetics differ more from oral route biokinetics than 
does the dermal route, oral toxicity values may also be used to evaluate the inhala-
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tion exposures and vice versa.  This extrapolation was used for the inhalation slope 
factor for PCBs and PAHs only.   
 
Extrapolation of toxicity values from one route to another is inappropriate if the 
critical effect for either route is at the point of contact.  For example, the critical 
effect from copper ingestion is gastrointestinal irritation; therefore, the oral RfD 
cannot be used to evaluate dermal or inhalation risks.  
 
6.4.2 Toxicity Values for the COPCs at KPN Landfill 
Toxicity values for carcinogenic and non-carcinogenic effects were compiled from 
the following sources.  This approach is consistent with the Office of Solid Waste 
and Emergency Response (OSWER) Directive (U.S. Environmental Protection 
Agency December 5, 2003). 
 
■ The Integrated Risk Information System (IRIS) computer database (U.S. Envi-

ronmental Protection Agency 2006b) is the preferred source of toxicity values 
because these data are the most recent criteria available. 

 
■ NCEA’s (National Center for Environmental Assessment) Superfund Health 

Risk Technical Support Center, which provides provisional RfDs and SFs for 
some chemicals that are not listed in IRIS or HEAST.   

 
■ The Health Effects Assessment Summary Tables (HEAST), (U.S. Environ-

mental Protection Agency 1997b) was consulted if a toxicity value was un-
available on IRIS.  The NCEA has established these provisional values for use 
in risk assessments. 

 
Only values that are currently available from the above sources were used in this 
risk assessment.  Pending or withdrawn values were not used. 
 
Appendix G, Tables G-15, G-16, G-17, and G-18 list the toxicity values for 
COPCs that were used in this risk assessment.  Table G-15 lists oral and dermal 
RfDs and Table G-16 lists inhalation RfDs for non-carcinogenic effects along with 
the associated target organ(s), UFs, confidence levels, and sources of the RfDs.  
Table G-17 lists oral and dermal SFs and Table G-18 lists inhalations SFs along 
with EPA’s weight-of-evidence classifications and sources of the SFs. 
 
Benzo(a)pyrene is the only carcinogenic PAH with an EPA-verified SF.  However, 
in the Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aro-
matic Hydrocarbons (U.S. Environmental Agency 1993b), it is recommended that 
the other carcinogenic PAHs be assessed in terms of their potencies relative to 
benzo(a)pyrene using the following relative potency factors (RPFs): 
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Benzo(a)pyrene 1.0 
Benzo(a)anthracene 0.1 
Benzo(b)fluoranthene 0.1 
Benzo(k)fluoranthene 0.01 
Chrysene 0.001 
Dibenzo(a,h)anthracene 1.0 
Indeno(1,2,3-cd)pyrene 0.1 

 
The SFs for carcinogenic PAHs in Tables G-17 and G-18 are the product of these 
RPFs and the SF of benzo(a)pyrene. 
 
6.4.3 Assessment of Lead 
One of the COPCs identified in soil and sediment is lead.  Although the toxic ef-
fects from lead exposure are well known, there are no verified or consensus toxic-
ity values available for lead in IRIS, HEAST, or other sources.  The absence of 
authoritative toxicity values reflects the scientific community’s inability to agree on 
a threshold dose for lead’s non-carcinogenic effects or to satisfactorily estimate its 
carcinogenic potency, despite a large body of scientific literature on its toxicologi-
cal effects.  
 
Instead, models have been adopted to assess blood lead dose-response relation-
ships in adults and children in lead-contaminated areas.  Young children are the 
segment of the population at greatest risk from lead exposure because in compari-
son to adults, their intake of lead from the GI tract is greater (50% for children 
versus 5% for adults), and their developing organ systems are more sensitive the 
toxic effects of lead.  Therefore, where land use is characterized as residential,  the 
lead Integrated Exposure Uptake Biokinetic (IEUBK) model is recommended 
(U.S. Environmental Protection Agency 1994c), which predicts blood lead levels 
in young children resulting from multiple pathways of exposure, to aid in decisions 
about soil cleanup levels.  OSWER’s most recent interim soil lead guidance, based 
on predictions of the current version of the IEUBK model, recommends a screen-
ing level of 400 parts per million (ppm) for lead in soil in residential areas (U.S. 
Environmental Protection Agency 1994c).  IEUBK guidance calls for central ten-
dency (i.e., average) inputs and the model has been validated using central ten-
dency input parameters.  Generally, residential soils with average lead levels below 
400 ppm require no further action, but when the soil lead level is higher, OSWER 
recommends further evaluation.  For this Site, lead exposures for site visitors will 
be evaluated by comparing average lead concentrations in site soils to the residen-
tial screening value. 
 
The adult lead model (U.S. Environmental Protection Agency December 5, 2003) 
is used to evaluate adult lead risks in non-residential scenarios, such as exposure to 
adult workers.  The adult lead model assesses the risks from potential lead expo-
sures of pregnant women or women of child-bearing age in the workplace that is 
protective of a developing fetus.  The target fetal blood lead level used in this as-
sessment is 10 micrograms per deciliter (μg/dL).  The adult lead model can be used 
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to calculate preliminary remediation goals (PRGs), or screening levels, for lead in 
soil or can be used to calculate predicted blood-lead concentrations in adult 
women workers and fetuses of those workers.  This model was used to evaluate 
the potential risks of exposure to lead in surface soil, subsurface soil, and sediment 
to utility/construction workers at the Site. 
 
6.5 Risk Characterization 
This section combines information developed in the exposure and toxicity assess-
ment sections (Sections 6.3 and 6.4) to obtain quantitative estimates of potential 
risks to human health posed by the COPCs.  
 
6.5.1 Risk Estimation Procedures 
Potential cancer risks are estimated by multiplying the estimated LADI of each 
carcinogen by its SF.  This calculated risk, which is expressed as the probability of 
an individual developing cancer over a lifetime, is an estimated upper-bound in-
cremental probability.  Initially, cancer risks are estimated separately for exposure 
to each chemical for each exposure pathway and receptor category (e.g., adult, 
child).  Separate cancer risk estimates then are summed across chemicals and ex-
posure pathways applicable to a receptor population to obtain the total excess life-
time cancer risk for that population.  Cancer risk estimates are provided in scien-
tific notation; a cancer risk of 1 x 10-6  is equivalent to 1E-6 or 0.000001 or one-in-
a-million. 
 
The potential for adverse non-carcinogenic effects is assessed by comparing the 
estimated CDI or SDI of a substance to the appropriate RfD.  This comparison is 
made by calculating the ratio of the estimated CDI (or SDI) to the RfD to obtain 
an HQ.  HQs that are associated with similar critical effects should be summed to 
obtain an HI for that effect, whereas HQs for different critical effects should be 
kept separate.  However, for screening purposes, HQs are commonly summed 
across chemicals and exposure pathways applicable to a given receptor population 
to obtain an HI for that population. 
 
6.5.2 Magnitude of Estimated Risks 
The concept of de minimis risk refers to a level below which risks are so small that 
they are not of concern.  The National Contingency Plan considers a cancer risk of 
10-6 as the point of departure for identifying unacceptable risk.  A site-specific tar-
get risk level between 10-4 and 10-6 is then selected based on multiple risk man-
agement considerations. 
 
Acceptable risks for evaluating non-carcinogenic effects are defined as those to 
which the human population, including sensitive subgroups, may be exposed with-
out adverse effects during a lifetime or part of a lifetime, incorporating an adequate 
margin of safety.  This acceptable exposure level is approximated by an HI equal 
to 1.0.  If the HI is less than 1.0, adverse effects would not be expected.  An ad-
verse effect may occur when the HI is greater than 1.0. 
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6.5.3 Risk Estimates 
Detailed tables in Appendix G present estimates of the potential exposures and as-
sociated risks to visitors and utility/construction workers from site contaminants.  
Non-cancer HIs for soil/sediment exposures to visitors are presented in Tables G-
19 through G-22, while cancer risks are presented in Tables G-25 through G-26.  
Non-cancer HIs for soil/sediment/subsurface soil exposures to utility/construction 
workers are presented in Tables G-23 through G-24, and cancer risks are pre-
sented in Tables G-27 through G-28.  All of the estimated risks are summarized 
and the totals of the risks for each receptor are presented in Tables 6-3 through 6-
6. 
 
Based on RME assumptions for site visitors, the estimated lifetime cancer risk as-
sociated with potential exposures to site soil is 3.1 x 10-5 (child/adult combined), 
due mainly to soil ingestion.  The estimated cancer risk to a utility/construction 
worker from short-term exposure to surface, sediment, and subsurface soil con-
tamination is 5.0 x 10-7.    
 
As for potential non-cancer effects, the total HIs (this is the summation of individ-
ual HQs for multiple contaminants across multiple exposure routes) associated 
with visitor exposures to site soil are 0.5 for the adult and 3.5 for the child.  When 
the HI for the child is segregated by target organ, the HI for unspecific target or-
gans is 2.5.  HIs for all other target organs are less than 1.0, as seen in Table 6-5.  
These results indicate that children’s exposures to site contamination from visiting 
the park potentially may cause adverse non-carcinogenic health effects.  For util-
ity/construction workers exposed to surface, sediment, and subsurface soil con-
tamination during excavation activities, the total HI is estimated to be 2.8, ap-
proximately 61% due to dermal exposure to soil, 39% due to soil ingestion, with 
little contribution from dust inhalation.  When segregated by target organ, the HI 
for unspecific target organs is 2.2.  HIs for all other target organs are less than 1.0, 
as seen in Table 6-6.  The non-carcinogenic HI for the child visitor and adult util-
ity/construction worker is primarily from dermal exposure to iron.    
 
6.5.4 Risks from Lead Exposure 
Lead was identified as a COPC in soil and subsurface soil.  But because lead has 
no RfD or SF, the risks from lead exposure cannot be quantitatively estimated.  
Thus, the quantitative risk estimates presented above do not include risks associ-
ated with lead.   
 



Table 6-3 Summary of Receptor Risks and Hazards for COPCs
Reasonable Maximum Exposure - Child/Adult Site Visitor
Kenilworth Park North Landfill

  
Exposure Exposure  Exposure

Medium Medium Point Chemical Ingestion Inhalation Dermal Routes Total
Surface Soil/ Surface Soil/  On Site Aluminum N/A -- N/A N/A

Sediment Sediment Antimony N/A -- N/A N/A
Arsenic 4.73E-06 -- 4.48E-07 5.2E-06
Cadmium N/A -- N/A N/A
Copper N/A -- N/A N/A
Iron N/A -- N/A N/A
Lead N/A -- N/A N/A
Manganese N/A -- N/A N/A
Mercury, soluble salts N/A -- N/A N/A
Nickel, soluble salts N/A -- N/A N/A
Silver N/A -- N/A N/A
Thallium N/A -- N/A N/A
Vanadium N/A -- N/A N/A
Zinc N/A -- N/A N/A
Aroclor 1242 1.01E-07 -- 4.45E-08 1.5E-07
Aroclor 1248 3.62E-07 -- 1.60E-07 5.2E-07
Aroclor 1254 2.08E-06 -- 9.20E-07 3.0E-06
Aroclor 1260 1.19E-06 -- 5.26E-07 1.7E-06
Dieldrin 2.93E-06 -- 9.25E-07 3.9E-06
gamma-Chlordane 5.53E-08 -- 6.99E-09 6.2E-08
Benz[a]anthracene 7.71E-07 -- 3.17E-07 1.1E-06
Benzo[a]pyrene 6.46E-06 -- 2.65E-06 9.1E-06
Benzo[b]fluoranthene 4.18E-07 -- 1.72E-07 5.9E-07
Benzo[k]fluoranthene 5.21E-08 -- 2.14E-08 7.4E-08
Dibenz[a,h]anthracene 3.54E-06 -- 1.45E-06 5.0E-06
Indeno[1,2,3-cd]pyrene 3.09E-07 -- 1.27E-07 4.4E-07

(Total)   3.1E-05
Surface Soil/ Airborne Dust  On Site Aluminum -- N/A -- N/A

Sediment Antimony -- N/A -- N/A
Arsenic -- 3.00E-09 -- 3.0E-09
Cadmium -- 1.11E-09 -- 1.1E-09
Copper -- N/A -- N/A
Iron -- N/A -- N/A
Lead -- N/A -- N/A
Manganese -- N/A -- N/A
Mercury, soluble salts -- N/A -- N/A
Nickel, soluble salts -- N/A -- N/A
Silver -- N/A -- N/A
Thallium -- N/A -- N/A
Vanadium -- N/A -- N/A
Zinc -- N/A -- N/A
Aroclor 1242 -- 6.37E-12 -- 6.4E-12
Aroclor 1248 -- 2.29E-11 -- 2.3E-11
Aroclor 1254 -- 1.32E-10 -- 1.3E-10
Aroclor 1260 -- 7.53E-11 -- 7.5E-11
Dieldrin -- 1.85E-10 -- 1.9E-10
gamma-Chlordane -- 3.50E-12 -- 3.5E-12
Benz[a]anthracene -- 4.88E-11 -- 4.9E-11
Benzo[a]pyrene -- 4.09E-10 -- 4.1E-10
Benzo[b]fluoranthene -- 2.65E-11 -- 2.6E-11
Benzo[k]fluoranthene -- 3.30E-12 -- 3.3E-12
Dibenz[a,h]anthracene -- 2.24E-10 -- 2.2E-10
Indeno[1,2,3-cd]pyrene -- 1.95E-11 -- 2.0E-11
(Total)   5.3E-09

3.08E-05
Notes:
Scenario Timeframe:  Current/Future  
Receptor Population:  Site Visitor - Child/Adult

Carcinogenic Risk

Total Risk Across All Exposure Routes  
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Table 6-4 Summary of Receptor Risks and Hazards for COPCs
Reasonable Maximum Exposure - Adult Site Visitor
Kenilworth Park North Landfill

Primary Exposure 
Chemical Target Organ Ingestion Inhalation Dermal Routes Total

Aluminum Offspring, nervous system 5.44E-03 -- 2.17E-02 2.71E-02
Antimony Whole body, blood 1.54E-02 -- 4.10E-03 1.95E-02
Arsenic Skin 9.20E-03 -- 1.10E-03 1.03E-02
Cadmium Kidneys 2.43E-03 -- 3.88E-04 2.82E-03
Copper GI system 3.42E-03 -- N/A 3.42E-03
Iron Various organs 4.76E-02 -- 1.90E-01 2.38E-01
Lead N/A N/A -- N/A 0.00E+00
Manganese Central nervous system 1.55E-03 -- 1.54E-03 3.09E-03
Mercury, soluble salts Immune system 1.40E-02 -- 7.99E-03 2.20E-02
Nickel, soluble salts Whole body, organs 9.15E-04 -- 9.13E-04 1.83E-03
Silver Skin 9.14E-03 -- 9.11E-03 1.82E-02
Thallium Liver, blood 2.47E-02 -- 9.84E-04 2.56E-02
Vanadium None reported 2.93E-02 -- 4.50E-02 7.43E-02
Zinc Blood 9.29E-04 -- 3.71E-05 9.66E-04
Aroclor 1242 N/A N/A -- N/A 0.00E+00
Aroclor 1248 N/A N/A -- N/A 0.00E+00
Aroclor 1254 Immune system, various 4.55E-02 -- 2.54E-02 7.10E-02
Aroclor 1260 N/A N/A -- N/A 0.00E+00
Dieldrin Liver 3.21E-03 -- 1.28E-03 4.48E-03
gamma-Chlordane Liver 2.77E-04 -- 4.42E-05 3.21E-04
Benz[a]anthracene N/A N/A -- N/A 0.00E+00
Benzo[a]pyrene N/A N/A -- N/A 0.00E+00
Benzo[b]fluoranthene N/A N/A -- N/A 0.00E+00
Benzo[k]fluoranthene N/A N/A -- N/A 0.00E+00
Dibenz[a,h]anthracene N/A N/A -- N/A 0.00E+00
Indeno[1,2,3-cd]pyrene N/A N/A -- N/A 0.00E+00

(Total)   5.23E-01
Aluminum Nervous system -- 4.28E-04 -- 4.28E-04
Antimony N/A -- N/A -- 0.00E+00
Arsenic N/A -- N/A -- 0.00E+00
Cadmium Kidneys -- 4.80E-06 -- 4.80E-06
Copper N/A -- N/A -- 0.00E+00
Iron N/A -- N/A -- 0.00E+00
Lead N/A -- N/A -- 0.00E+00
Manganese Nervous system -- 1.70E-03 -- 1.70E-03
Mercury, soluble salts N/A -- N/A -- 0.00E+00
Nickel, soluble salts N/A -- N/A -- 0.00E+00
Silver N/A -- N/A -- 0.00E+00
Thallium N/A -- N/A -- 0.00E+00
Vanadium N/A -- N/A -- 0.00E+00
Zinc N/A -- N/A -- 0.00E+00
Aroclor 1242 N/A -- N/A -- 0.00E+00
Aroclor 1248 N/A -- N/A -- 0.00E+00
Aroclor 1254 N/A -- N/A -- 0.00E+00
Aroclor 1260 N/A -- N/A -- 0.00E+00
Dieldrin N/A -- N/A -- 0.00E+00
gamma-Chlordane Liver -- 7.78E-08 -- 7.78E-08
Benz[a]anthracene N/A -- N/A -- 0.00E+00
Benzo[a]pyrene N/A -- N/A -- 0.00E+00
Benzo[b]fluoranthene N/A -- N/A -- 0.00E+00
Benzo[k]fluoranthene N/A -- N/A -- 0.00E+00
Dibenz[a,h]anthracene N/A -- N/A -- 0.00E+00
Indeno[1,2,3-cd]pyrene N/A -- N/A -- 0.00E+00

(Total)   2.14E-03
5.25E-01

0.021
0.046

Total [Skin] HI = 0.010
Total [Gastrointestinal  system] HI = 0.003

Total [Nervous system] HI = 0.03
Total [Liver] HI = 0.030

Total [Kidney] HI = 0.003
Total [Offspring] HI = 0.027

Total [Immune  system] HI = 0.09
Total [Unspecified Organs] HI = 0.38

Notes:

Scenario Timeframe:  Current/Future

Receptor Population:  Site Visitor - Adult

Total [Blood] HI = 

Non-Carcinogenic Hazard Quotient

Total Hazard Index Across All Exposure Routes  

Total [Whole body] HI = 
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Table 6-5 Summary of Receptor Risks and Hazards for COPCs
Reasonable Maximum Exposure - Child Site Visitor
Kenilworth Park North Landfill

Primary  Exposure 
Chemical Target Organ Ingestion Inhalation Dermal Routes Total

Aluminum Offspring, nervous system 5.07E-02 -- 1.42E-01 1.93E-01
Antimony Whole body, blood 1.44E-01 -- 2.69E-02 1.71E-01
Arsenic Skin 8.59E-02 -- 7.21E-03 9.31E-02
Cadmium Kidneys 2.27E-02 -- 2.54E-03 2.52E-02
Copper GI system 3.19E-02 -- N/A 3.19E-02
Iron Various organs 4.44E-01 -- 1.24E+00 1.69E+00
Lead N/A N/A -- N/A 0.00E+00
Manganese Central nervous system 1.44E-02 -- 1.01E-02 2.45E-02
Mercury, soluble salts Immune system 1.31E-01 -- 5.23E-02 1.83E-01
Nickel, soluble salts Whole body, organs 8.54E-03 -- 5.98E-03 1.45E-02
Silver Skin 8.53E-02 -- 5.97E-02 1.45E-01
Thallium Liver, blood 2.30E-02 -- 6.44E-04 2.37E-02
Vanadium None reported 2.73E-01 -- 2.95E-01 5.68E-01
Zinc Blood 8.67E-03 -- 2.43E-04 8.91E-03
Aroclor 1242 N/A N/A -- N/A 0.00E+00
Aroclor 1248 N/A N/A -- N/A 0.00E+00
Aroclor 1254 Immune system, various 1.70E-01 -- 6.67E-02 2.37E-01
Aroclor 1260 N/A N/A -- N/A 0.00E+00
Dieldrin Liver 2.99E-02 -- 8.38E-03 3.83E-02
gamma-Chlordane Liver 2.15E-02 -- 2.41E-03 2.39E-02
Benz[a]anthracene N/A N/A -- N/A 0.00E+00
Benzo[a]pyrene N/A N/A -- N/A 0.00E+00
Benzo[b]fluoranthene N/A N/A -- N/A 0.00E+00
Benzo[k]fluoranthene N/A N/A -- N/A 0.00E+00
Dibenz[a,h]anthracene N/A N/A -- N/A 0.00E+00
Indeno[1,2,3-cd]pyrene N/A N/A -- N/A 0.00E+00

(Total)   3.47E+00
Aluminum Nervous system -- 1.50E-04 -- 1.50E-04
Antimony N/A -- N/A -- 0.00E+00
Arsenic N/A -- N/A -- 0.00E+00
Cadmium Kidneys -- 1.68E-05 -- 1.68E-05
Copper N/A -- N/A -- 0.00E+00
Iron N/A -- N/A -- 0.00E+00
Lead N/A -- N/A -- 0.00E+00
Manganese Nervous system -- 5.97E-03 -- 5.97E-03
Mercury, soluble salts N/A -- N/A -- 0.00E+00
Nickel, soluble salts N/A -- N/A -- 0.00E+00
Silver N/A -- N/A -- 0.00E+00
Thallium N/A -- N/A -- 0.00E+00
Vanadium N/A -- N/A -- 0.00E+00
Zinc N/A -- N/A -- 0.00E+00
Aroclor 1242 N/A -- N/A -- 0.00E+00
Aroclor 1248 N/A -- N/A -- 0.00E+00
Aroclor 1254 N/A -- N/A -- 0.00E+00
Aroclor 1260 N/A -- N/A -- 0.00E+00
Dieldrin N/A -- N/A -- 0.00E+00
gamma-Chlordane Liver -- 2.72E-07 -- 2.72E-07
Benz[a]anthracene N/A -- N/A -- 0.00E+00
Benzo[a]pyrene N/A -- N/A -- 0.00E+00
Benzo[b]fluoranthene N/A -- N/A -- 0.00E+00
Benzo[k]fluoranthene N/A -- N/A -- 0.00E+00
Dibenz[a,h]anthracene N/A -- N/A -- 0.00E+00
Indeno[1,2,3-cd]pyrene N/A -- N/A -- 0.00E+00

(Total)   6.13E-03
3.47E+00

0.185
0.203

Total [Skin] HI = 0.093
Total [Gastrointestinal  system] HI = 0.032

Total [Nervous system] HI = 0.22
Total [Liver] HI = 0.086

Total [Kidney] HI = 0.025
Total [Offspring] HI = 0.193

Total [Immune  system] HI = 0.42
Total [Unspecified Organs] HI = 2.51

Notes:

Scenario Timeframe:  Current/Future

Receptor Population:  Site Visitor

Receptor Age:  Child

Total [Blood] HI = 

Non-Carcinogenic Hazard Quotient

Total Hazard Index Across All Exposure Routes  

Total [Whole body] HI = 
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Table 6-6 Summary of Receptor Risks and Hazards for COPCs
Reasonable Maximum Exposure - Utility/Construction Worker
Kenilworth Park North Landfill

  
Exposure Exposure  Exposure

Medium Medium Point Chemical Ingestion Inhalation Dermal Routes Total
Surface Soil/ Surface Soil/  On Site Aluminum N/A -- N/A 0.0E+00

Sediment Sediment Antimony N/A -- N/A 0.0E+00
Arsenic 8.21E-08 -- 7.39E-09 9.0E-08
Cadmium N/A -- N/A 0.0E+00
Copper 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
Mercury, soluble salts N/A -- N/A 0.0E+00
Nickel, soluble salts N/A -- N/A 0.0E+00
Silver N/A -- N/A 0.0E+00
Thallium N/A -- N/A 0.0E+00
Vanadium N/A -- N/A 0.0E+00
Zinc N/A -- N/A 0.0E+00
Aroclor 1242 6.23E-09 -- 2.61E-09 8.8E-09
Aroclor 1248 5.89E-09 -- 2.47E-09 8.4E-09
Aroclor 1254 5.10E-08 -- 2.14E-08 7.2E-08
Aroclor 1260 2.78E-08 -- 1.17E-08 4.0E-08
Dieldrin 4.09E-08 -- 1.23E-08 5.3E-08
gamma-Chlordane 6.01E-10 -- 7.21E-11 6.7E-10
Benz[a]anthracene 1.80E-08 -- 7.02E-09 2.5E-08
Benzo[a]pyrene 1.48E-07 -- 5.77E-08 2.1E-07
Benzo[b]fluoranthene 6.52E-09 -- 2.54E-09 9.1E-09
Benzo[k]fluoranthene 1.94E-09 -- 7.56E-10 2.7E-09
Dibenz[a,h]anthracene 6.68E-08 -- 2.61E-08 9.3E-08
Indeno[1,2,3-cd]pyrene 4.84E-09 -- 1.89E-09 6.7E-09

(Total)   6.1E-07
Surface Soil/ Airborne Dust  On Site Aluminum -- N/A -- 0.0E+00

Sediment Antimony -- N/A -- 0.0E+00
Arsenic -- 8.76E-11 -- 8.8E-11
Cadmium -- 3.24E-11 -- 3.2E-11
Copper -- N/A -- 0.0E+00
Iron -- N/A -- 0.0E+00
Lead -- N/A -- 0.0E+00
Manganese -- N/A -- 0.0E+00
Mercury, soluble salts -- N/A -- 0.0E+00
Nickel, soluble salts -- N/A -- 0.0E+00
Silver -- N/A -- 0.0E+00
Thallium -- N/A -- 0.0E+00
Vanadium -- N/A -- 0.0E+00
Zinc -- N/A -- 0.0E+00
Aroclor 1242 -- 6.63E-13 -- 6.6E-13
Aroclor 1248 -- 6.28E-13 -- 6.3E-13
Aroclor 1254 -- 5.44E-12 -- 5.4E-12
Aroclor 1260 -- 2.97E-12 -- 3.0E-12
Dieldrin -- 4.36E-12 -- 4.4E-12
gamma-Chlordane -- 6.41E-14 -- 6.4E-14
Benz[a]anthracene -- 1.92E-12 -- 1.9E-12
Benzo[a]pyrene -- 1.58E-11 -- 1.6E-11
Benzo[b]fluoranthene -- 6.95E-13 -- 7.0E-13
Benzo[k]fluoranthene -- 2.07E-13 -- 2.1E-13
Dibenz[a,h]anthracene -- 7.12E-12 -- 7.1E-12
Indeno[1,2,3-cd]pyrene -- 5.15E-13 -- 5.2E-13
(Total)   1.6E-10

6.15E-07
Notes:
Scenario Timeframe:  Future  
Receptor Population:  Utility/Construction Worker

Receptor Age:  Adult

Carcinogenic Risk

Total Risk Across All Exposure Routes  
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Table 6-6 Summary of Receptor Risks an
Reasonable Maximum Exposur
Kenilworth Park North Landfill

  
Exposure Exposure 

Medium Medium Point
Surface Soil/ Surface Soil/  On Site

Sediment Sediment

(Total)   
Surface Soil/ Airborne Dust  On Site

Sediment

Notes:
Scenario Timeframe:  Future

Receptor Population:  Utility/Construction Worker

Receptor Age:  Adult

Table 6-6 Summary of Receptor Risks and Hazards for COPCs
(continued) Reasonable Maximum Exposure - Utility/Construction Worker

Kenilworth Park Landfill Site

Primary   Exposure 
Chemical Target Organ Ingestion Inhalation Dermal Routes Total

Aluminum Offspring, nervous system 2.77E-02 -- 8.30E-02 1.11E-01
Antimony Whole body, blood 1.23E-01 -- 2.46E-02 1.48E-01
Arsenic Skin 4.76E-02 -- 4.28E-03 5.19E-02
Cadmium Kidneys 1.26E-02 -- 1.51E-03 1.41E-02
Copper GI system 2.06E-02 -- N/A 2.06E-02
Iron Various organs 4.39E-01 -- 1.32E+00 1.76E+00
Lead N/A N/A -- N/A 0.00E+00
Manganese Central nervous system 1.17E-02 -- 8.80E-03 2.05E-02
Mercury, soluble salts Immune system 4.71E-02 -- 2.02E-02 6.73E-02
Nickel, soluble salts Whole body, organs 9.80E-03 -- 7.35E-03 1.72E-02
Silver Skin 1.74E-02 -- 1.31E-02 3.05E-02
Thallium Liver, blood 2.54E-02 -- 7.61E-04 2.61E-02
Vanadium None reported 1.29E-01 -- 1.49E-01 2.78E-01
Zinc Blood 1.07E-02 -- 3.21E-04 1.10E-02
Aroclor 1242 N/A N/A -- N/A 0.00E+00
Aroclor 1248 N/A N/A -- N/A 0.00E+00
Aroclor 1254 Immune system, various 1.33E-01 -- 5.59E-02 1.89E-01
Aroclor 1260 N/A N/A -- N/A 0.00E+00
Dieldrin Liver 1.33E-02 -- 4.00E-03 1.73E-02
gamma-Chlordane Liver 7.46E-03 -- 8.96E-04 8.36E-03
Benz[a]anthracene N/A N/A -- N/A 0.00E+00
Benzo[a]pyrene N/A N/A -- N/A 0.00E+00
Benzo[b]fluoranthene N/A N/A -- N/A 0.00E+00
Benzo[k]fluoranthene N/A N/A -- N/A 0.00E+00
Dibenz[a,h]anthracene N/A N/A -- N/A 0.00E+00
Indeno[1,2,3-cd]pyrene N/A N/A -- N/A 0.00E+00

(Total)   2.77E+00
Aluminum Nervous system -- 2.06E-04 -- 2.06E-04
Antimony N/A -- N/A -- 0.00E+00
Arsenic N/A -- N/A -- 0.00E+00
Cadmium Kidneys -- 2.35E-05 -- 2.35E-05
Copper N/A -- N/A -- 0.00E+00
Iron N/A -- N/A -- 0.00E+00
Lead N/A -- N/A -- 0.00E+00
Manganese Nervous system -- 1.22E-03 -- 1.22E-03
Mercury, soluble salts N/A -- N/A -- 0.00E+00
Nickel, soluble salts N/A -- N/A -- 0.00E+00
Silver N/A -- N/A -- 0.00E+00
Thallium N/A -- N/A -- 0.00E+00
Vanadium N/A -- N/A -- 0.00E+00
Zinc N/A -- N/A -- 0.00E+00
Aroclor 1242 N/A -- N/A -- 0.00E+00
Aroclor 1248 N/A -- N/A -- 0.00E+00
Aroclor 1254 N/A -- N/A -- 0.00E+00
Aroclor 1260 N/A -- N/A -- 0.00E+00
Dieldrin N/A -- N/A -- 0.00E+00
gamma-Chlordane Liver -- 2.39E-07 -- 2.39E-07
Benz[a]anthracene N/A -- N/A -- 0.00E+00
Benzo[a]pyrene N/A -- N/A -- 0.00E+00
Benzo[b]fluoranthene N/A -- N/A -- 0.00E+00
Benzo[k]fluoranthene N/A -- N/A -- 0.00E+00
Dibenz[a,h]anthracene N/A -- N/A -- 0.00E+00
Indeno[1,2,3-cd]pyrene N/A -- N/A -- 0.00E+00

(Total)   1.45E-03
2.77E+00

0.165
0.185

Total [Skin] HI = 0.052
Total [Gastrointestinal  system] HI = 0.021

Total [Nervous system] HI = 0.13
Total [Liver] HI = 0.052

Total [Kidney] HI = 0.014
Total [Offspring] HI = 0.111

Total [Immune  system] HI = 0.26
Total [Unspecified Organs] HI = 2.24

Total [Blood] HI = 

Non-Carcinogenic Hazard Quotient

Total Hazard Index Across All Exposure Routes  

Total [Whole body] HI = 
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The EPA has established a health-based screening concentration of 400 mg/kg for 
lead in residential soil.  This residential soil screening level is based on a prediction 
of blood lead levels in young children exposed to lead in soil and other media, us-
ing conservative exposure input assumptions from the IEUBK model.  This model 
was derived to limit exposure to soil lead so that the chance of a blood lead level 
exceeding 10 μg/dL in a full-time child resident would be no greater than 5%.  
Since the model predictions are based on long-term average exposure, this protec-
tive screening concentration should be interpreted as an average soil lead concen-
tration across an exposure area (e.g., a residential yard) rather than an upper limit 
for individual locations (U.S. Environmental Protection Agency January 2003).  
Generally, when the average soil lead concentration is less than 400 mg/kg, no fur-
ther action is required.  Out of 46 surface soil and sediment sample locations at the 
KPN Landfill, one sample (KWN-SS-30) located in the northeastern portion of the 
unmown meadow west of Kenilworth Marsh was found to have a lead concentra-
tion slightly greater than 400 mg/kg, i.e., 407 mg/kg.  The average lead concentra-
tion in surface soil and sediment is 137 mg/kg, below the screening level of 400 
mg/kg.  It is unlikely that site visitor exposures would focus exclusively on this 
single area of lead-contaminated soil and much more likely that the exposures 
would include areas to the south where surface soil lead concentrations are consid-
erably lower, giving an average lead exposure concentrations under the screening 
level of 400 mg/kg.  Based on this analysis, the average lead concentration in sur-
face soil/sediment does not pose a significant health risk for park visitors. 
 
Much higher lead concentrations were found in subsurface soils.  The maximum 
lead concentration in subsurface soils up to 15 ft bgs—3,040 mg/kg—was re-
ported at location KWN-SB-26, approximately 90 feet from the bank of the Ana-
costia River at approximately 8 feet bgs.  As long as this subsurface contamination 
remains inaccessible, it does not pose an unacceptable health risk to site visitors or 
workers.  However, excavating the soil in these areas could expose utility workers 
to higher lead levels.  The 400 mg/kg residential soil lead screening level might be 
considered overly conservative for workers because it is based on blood lead pre-
dictions in children, who absorb lead more readily and are more sensitive to lead’s 
toxic effects than are adults.  On the other hand, workers engaged in excavation 
activities may have higher rates of soil exposure by all routes than typical workers 
or site visitors.  
 
The adult lead model (U.S. Environmental Protection Agency January 2003) is 
used to evaluate lead exposure in non-residential scenarios such as exposure of 
adult workers.  The adult lead model can also be used to calculate a risk-based 
PRG for lead in soil, based on potential lead exposures of pregnant women or 
women of child-bearing age in the workplace that is protective of a developing fe-
tus.  The PRG is calculated using a target fetal blood lead level of 10 μg/dL.  Ex-
posure parameters (i.e., soil ingestion rate and EF) for a utility/construction 
worker were used in the adult lead model to calculate a PRG for long-term expo-
sure.  Note that the EF for a utility/construction worker is 70 days/year.  Due to 
the constraints of the adult lead model, the minimum EF that can be used in the 
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model is 90 days/year (U.S. Environmental Protection Agency January 2003).  
Therefore an EF of 90 days/year was used to calculate the PRG.  Using this soil 
ingestion rate and EF for a utility/construction worker, the adult lead model calcu-
lates a PRG of approximately 455 mg/kg.  The exposure parameters used in the 
adult lead model and the calculated PRGs for a utility/construction worker are pre-
sented in Table G-29 of Appendix G. 
 
Site-wide, the average lead concentration in sediment and surface and subsurface 
soils to the 15-foot depth is 268 mg/kg, driven up by high subsurface soil lead con-
centrations in a few locations.  Although the average lead concentration is below 
the calculated PRG for a utility/construction worker, the presence of much higher 
lead concentrations in subsurface soils in some areas suggests that excavation ac-
tivities in those areas could potentially lead to elevated blood lead levels in work-
ers and cause adverse health effects.    
 
6.6 Uncertainty Assessment 
The risk characterization combines and integrates the results from data collection 
and evaluation, the exposure assessment, and the toxicity assessment to obtain 
quantitative estimates of the potential risks posed by site contamination.  There are 
inherent uncertainties associated with the assumptions used in each of these ele-
ments, and with the overall risk assessment process, which may lead to underesti-
mation or overestimation of true risks and which affect the degree of confidence 
that can be placed in the risk characterization results.  The following sections 
briefly describe uncertainties associated with each step of the process and the way 
they likely affect the overall risk estimates. 
 
6.6.1 Environmental Sampling and Analysis  
Samples collected during the investigations were intended to characterize the na-
ture and extent of contamination at the Site.  Although many soil sampling loca-
tions were selected in a random or systematic fashion using a grid system, some 
sampling locations were selected in a purposeful or directed manner to focus on 
particular areas where contamination was known or suspected to be present.  
Samples collected in this manner provide considerable information about the Site 
but are not statistically representative of contamination that may be present on the 
Site as a whole.  
 
Because of the variability and uncertainty inherent in the sampling and measure-
ment processes, the chemical concentrations reported may differ from the actual 
chemical concentrations.  Uncertainty is introduced by the use of estimated results, 
which may not have the same precision and accuracy as data meeting all standard 
quality control (QC) criteria.  There is also uncertainty associated with the use of 
non-detect results, assuming concentrations based on half the reported quantitation 
limits, which may overestimate or underestimate the true concentrations present.  
These factors decrease the level of confidence in the exposure concentration esti-
mates but are generally minor contributors to the overall risk characterization un-
certainties.  
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6.6.2 Exposure Assessment Uncertainties 
Exposure point concentrations for soil and sediment were estimated directly from 
COPC concentrations measured in those media.  To avoid underestimating the av-
erage long-term exposure point concentration, the value used for each COPC was 
either the 95% UCL of the mean or the maximum observed concentration.  This 
approach is likely to overestimate the actual average concentrations of the COPCs 
in the exposure media. 
 
For inhalation exposures, contaminant concentrations associated with airborne par-
ticulate matter were estimated by combining soil concentrations with PEFs that 
were derived using air models and conservative model input assumptions to avoid 
underestimating air concentrations.  The results may overestimate actual dust inha-
lation exposures. 
 
All exposure calculations assume that the chemical concentrations in soil and sedi-
ment will remain constant over the duration of exposure—up to 30 years for a site 
visitor.  Actual concentrations could remain the same or decrease, depending on 
both site-specific and chemical-specific factors.  Organic chemicals can evaporate 
from surface soil or dissolve in infiltrating precipitation, substantially reducing the 
concentrations in soil over time.  Furthermore, under favorable conditions, many 
organic chemicals can degrade as the result of chemical or biological transforma-
tions.  Since inorganics do not degrade and are relatively immobile, the concentra-
tions of inorganic COPCs in soil would be expected to remain relatively stable.  On 
the other hand, migration of contaminated soils away from the source area (due to 
surface runoff and erosion) would tend to reduce the concentrations of all con-
taminants in on-site soils over the long term.  Or conversely, erode surface soils to 
expose higher subsurface concentrations. 
  
The individual exposure parameter values used in the RME calculations were se-
lected to represent a high-end estimate of exposure for an individual receptor that 
is conservative but still within the range of possible exposures.  The exposure val-
ues selected were either recommended standard default values or conservatively 
protective estimates.  As a result, the calculated potential exposures probably 
overestimate the actual exposure for most individuals in the receptor populations.  
Estimated risks based on mean or median exposure values to reflect the central 
tendency (CT) exposures of receptor populations could be considerably lower than 
the estimates based on RME assumptions presented in this assessment.  For exam-
ple, the standard default soil ingestion rates for the CT case of 50 mg/day for 
adults and 100 mg/day for children are one-half of the RME defaults, and the CT 
standard default adult resident exposure duration of nine years is less than one-
third as great as the RME default of 30 years (U.S. Environmental Protection 
Agency 1993c).   
 
Additional uncertainty is associated with the procedures used to estimate dermal 
absorption of chemicals from soil.  Dermal absorption of COPCs in soil was esti-
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mated using conservative absorption factors.  The recommended defaults, which 
generally fall at the upper ends of the ranges that have been observed in absorption 
studies, may not reflect actual dermal absorption.  The dermal route accounted for 
only a small part of the total estimated exposures and risks. 
 
Ingestion and dermal exposure to contaminants in surface water was eliminated as 
a significant exposure pathway and not quantitatively evaluated in this assessment.  
Elimination of these pathways could underestimate the risk at the Site if high expo-
sure to surface water at the Site occurred (e.g., regular swimming or wading or 
significant ingestion of fish caught from the Anacostia River or Watts Branch). 
 
6.6.3 Toxicity Assessment Uncertainties 
The basic uncertainties associated with the derivation of toxicity values in the tox-
icity assessment include: 
 
■ Uncertainties arising from the design, execution, or relevance of the scientific 

studies that form the basis of the assessment; and 
 
■ Uncertainties involved in extrapolation from the underlying scientific studies to 

the exposure situation being evaluated, including variable responses to chemi-
cal exposure within human and animal populations, between species, and be-
tween routes of exposure. 

 
These uncertainties could result in a toxicity estimate based directly on the under-
lying studies that either underestimates or overestimates the true toxicity of a 
chemical.  The toxicity assessment process compensates for these basic uncertain-
ties through the use of UFs and modifying factors in the derivation of RfDs for as-
sessing non-carcinogenic effects and the method of calculating the 95% UCL value 
from the linearized multistage model to derive low-dose SFs for assessing cancer 
risks.  This approach ensures that the potential toxicity of a chemical to humans is 
unlikely to be underestimated; however, actual toxicity may be substantially over-
estimated as a result.   
 
The use of adjusted oral toxicity values to evaluate dermal risks is an additional 
source of uncertainty in the dermal risk estimates because the biokinetics (uptake, 
distribution, metabolism, and elimination) from dermal exposure may be different 
from ingestion.  The same is true when oral toxicity values are used to evaluate the 
inhalation route.  Because of these differences, effects caused by oral exposure to a 
chemical may not be caused by dermal exposure or inhalation exposure, or the ef-
fects may occur at a higher or lower dose.   
 
In the absence of information to the contrary, guidance indicates that carcinogenic 
risks should be treated as additive and that HIs for similar non-carcinogenic effects 
should also be treated as additive.  The assumption of risk additivity ignores possi-
ble synergisms or antagonisms among different chemicals, which would increase or 
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decrease their toxic effects and could tend to underestimate or overestimate total 
risks at the Site. 
 
6.6.4 Risk Characterization Uncertainties 
As explained earlier, intentionally conservative assumptions are used throughout 
the risk assessment process so that the true risk is unlikely to be underestimated.  
The cumulative effect of this approach could be to substantially overestimate the 
true risk. 
 
The last UF to consider is the probability of the postulated exposures actually oc-
curring.  The surface soil/sediment exposure pathways are potentially complete 
under existing conditions, and exposures to subsurface soils during future excava-
tion projects can reasonably be expected.  The postulated exposure rates and fre-
quencies of occurrence may overestimate the average exposures but could cer-
tainly reflect the RME for the scenarios evaluated. 
 
6.7 Conclusion of the Human Health Risk Assessment 
The estimates of potential cancer risks to site visitors and utility/construction 
workers from direct contact with on-site soils and sediments under existing and 
expected future site use are 3.1 x 10-5 and 6.2 x 10-7, respectively.  The risk to the 
site visitor is above the point of departure of 1 x 10-6.  The non-cancer HI for child 
visitors and utility/construction workers is 3.5 and 2.8, respectively, which is 
slightly above the HI benchmark of 1.0.  The non-cancer HI for adult visitors is 
0.5, below the benchmark of 1.0. 
 
The quantitative risk estimates do not include possible health effects from lead be-
cause lead has no EPA-approved toxicity values.  A comparison of the recom-
mended residential screening level of 400 mg/kg for lead in soil with lead levels 
reported in site surface soils and sediment indicate that exposure to lead does not 
pose a risk to recreational visitors.  The adult lead model was used to calculate a 
screening level for lead in surface soils, subsurface soils, and sediment that a util-
ity/construction worker may directly contact.  The average lead concentration is 
below the calculated PRG of 455 mg/kg for a utility/construction worker, indicat-
ing lead in soils and sediment does not pose a risk to utility/construction workers 
at the Site.  Although the average site concentrations of lead are below the calcu-
lated PRG, the presence of much higher lead concentrations in subsurface soils in 
some areas suggests that excavation activities in those areas could potentially lead 
to elevated worker blood lead levels and cause adverse health effects. 
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Ecological Risk Assessment 
 
 
 
 
A screening-level ecological risk assessment (SLERA) was conducted in the 
Spring 2007.  Based on the results of the SLERA, the NPS determined that addi-
tional analysis was required to refine the discussion of potential impacts to eco-
logical receptors at the Site.  This section details the SLERA process and its re-
sults.  Following the completion of the SLERA, a risk assessment work plan and a 
baseline ecological risk assessment problem formulation BERA PFwere developed.  
The results of the BERA PF are described in Section 7.9 
 
7.1 SLERA Process 
The screening-level ecological risk assessment is based on the current and previous 
site investigations, including analytical results, conclusions on the nature and ex-
tent of contamination, and the description of environmental data and migration 
pathways from the RI field investigation conducted in 2006, the 2004 DCSEC 
sampling, and the 2000 PA/SI.  
 
The purpose of this assessment is to: 
 
■ Identify which contaminants in different media represent a potential ecological 

risk to assessment endpoints (species, group of species, or trophic levels) at the 
Site; and  

 
■ Provide a relative measure of the magnitude of the risk for each contaminant 

and each selected assessment endpoint.  
 
The ecological risk assessment used EPA Region 3 BTAG values and EPA ERT 
spreadsheets to screen and evaluate contaminants of potential ecological concern 
(COPECs). 
 
7.2 SLERA Introduction 
This section presents a screening-level ecological risk assessment (SLERA) for the 
KPN Landfill.  The goal of a SLERA is to determine if, based on conservative as-
sumptions, risk is negligible or if further evaluation is needed to accurately charac-
terize the potential risks at a site.  The following documents were used in prepar-
ing this assessment: 
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■ Ecological Risk Assessment Guidance for Superfund: Process for Developing 

and Designing Ecological Risk Assessments (U.S. Environmental Protection 
Agency 1997c); 

 
■ Guidelines for Ecological Risk Assessment (U.S. Environmental Protection 

Agency 1998b); 
 
■ EPA Region III BTAG Freshwater Screening Benchmarks (July 2006); 
 
■ EPA Region III BTAG Freshwater Sediment Screening Benchmarks (August 

2006); 
 
■ Interim Ecological Soil Screening Levels (EPA 2006); and  
 
■ Toxicological Benchmarks for Wildlife: 1996 Revision (Sample et al., 1996). 
 
The ecological risk assessment guidance for Superfund describes an eight-step 
process for conducting an ecological risk assessment in support of a CERCLA RI.  
The first two steps of the process constitute the activities appropriate for a 
SLERA.  These steps are (1) screening-level problem formulation and (2) screen-
ing-level exposure estimate and risk calculation.  At the conclusion of these two 
steps, a decision is made regarding the need to complete the remaining steps of the 
process, which generally involve additional field investigations directed at a com-
prehensive evaluation of ecological risks. 
 
7.3 Problem Formulation 
Problem formulation is the first step in the SLERA and identifies the goals, 
breadth, and focus of the assessment (U.S. Environmental Protection Agency 
1997c; 1998b).  The problem-formulation step identifies valuable habitats, chemi-
cals of potential concern, receptors, and exposure pathways.  A site conceptual 
model is developed that summarizes the relationship between stressors and recep-
tors and serves as a guide for further steps of the risk assessment.  The problem-
formulation step for the KPN Landfill consists of a review of existing reports pre-
pared by E & E, including the 2000 PA/SI, as well as data collected for this RI. 
 
7.3.1 Summary of Ecology at the KPN 
The KPN is approximately 80 acres, mostly level, grass-covered, and is used pri-
marily as athletic fields.  An arm of the Anacostia River is its northern boundary 
and separates it from the Kenilworth Aquatic Gardens.  To the east is Anacostia 
Avenue.  A belt of trees and Watts Branch form the southern boundary, while on 
the west is the Anacostia River.  On the other side of the Anacostia River is the 
Langston Golf Course and the National Arboretum.  The National Arboretum is a 
large area of undeveloped land that serves as wildlife habitat.  Wildlife attracted to 
the arboretum could migrate to the KPN; thus, the KPN could have more wildlife 
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than would be expected from its size and urban surroundings (Fallon November 
2005).  
 
The Site is well-drained, with only a few puddles appearing after heavy rain.  On 
the northern end of the Site, the ground slopes moderately to the lagoon beyond.  
This slope is buffered by a wide, approximately 100-foot long belt of trees com-
posed of low saplings and bushes grading to closed canopy, large, older trees.  
Most birds have been sighted in this belt of scrub and trees rather than in the 
park’s grassy areas (Fallon November 2005).  
 
Land at the southern boundary slopes gradually to the wooded edge.  Between the 
wooded edge and the paved road is a narrow grassy strip that is shaded from the 
summer morning sun.  Birds are seldom found in this area (Fallon November 
2005).  
 
Approximately 60 acres of the Site is covered by grass.  This area is divided into 
two mowing regimes—an unmown 16-acre section and a 44-acre section that is 
mowed weekly, except in winter.  The unmown portion is bounded by the soc-
cer/football fields and the running track.  The unmown area is very irregularly 
shaped, as shown in Figure 7-1 (Fallon November 2005).  
 

 
Figure 7-1 Kenilworth Park North Mowed Areas 
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The unmown area is covered by large mats of mugwort (Artemisia vulgaris), bush 
clovers (Lespedeza sp.), goldenrod (Solidago sp.) (especially tall goldenrod [Soli-
dago altissima] and giant goldenrod [Solidago gigantean]), and purple loose-strife 
(Lythrum salicaria).  Other forbs present include dogbane (Apocynum sp.), black-
berry (Rubus allegheniensis), thistles (Cirsium sp.), asters (Aster sp.), and porce-
lain berry (Ampelopsis brevipedunculata).  In some areas, these forbs co-exist with 
grasses.  The most prevalent grasses are K-31 fescue, a variety of tall fescue (Fes-
tuca arundinacea), switch-grass (Panicum virgatum), and Poa sp. The areas still 
predominantly in grass are outlined in Figure 7-1.  
 
The northern boundary belt of trees is succeeding to woodland as saplings and 
small trees advance outward from it.  Most of the trees are exotic invasives, in-
cluding Tree-of-heaven (Ailanthus altissima), Bradford pear (Pyrus calleryana), 
and bush honeysuckle (Diervilla lonicera), while some are native—apple (Pyrus 
sp.), cherry (Prunus sp.), white ash (Fraxinus americana), black locust (Robinia 
pseudo-acacia), box elder (Acer negundo), eastern cottonwood (Populus del-
toides), and hawthorn (Crataegus sp.).  These trees break up the grassland even 
where grass is holding on, rendering it more characteristic of a savanna habitat 
than a grassland.  The mowed portion is dominated by K-31 fescue, which is not a 
favorable grass for nesting birds.  The frequent mowing precludes nesting in any 
case, so this area can serve only as forage for migrants and wintering species 
(Fallon November 2005). 
 
The unmown area provides potentially excellent habitat for grassland birds.  In the 
recent past, grasshopper sparrows (Ammodramus savannarum) and northern bob-
whites (Colinus virginianus) have nested in the area.  Meadowlarks, dickcissel 
(Spiza americana), and field sparrows (Spizella pusilla) have lingered at the Site 
for a few days.  Bobolinks (Dolichonyx orzivorus) use the area as a spring migra-
tion stopover.  However, many potential nesters are not present.  The only breed-
ing birds that were present during the summer of 2005 (Fallon November 2005) 
were a few song sparrows (Melospiza melodia), common yellow-throats (Geo-
thlupis trichas), and indigo buntings (Passerina cyanea).   
 
The gradual conversion of the vegetative cover from predominately grass to a 
dense mass of exotic and invasive broadleaf plants has limited the area’s value as 
nesting substrate and food source (Fallon November 2005).  
 
The Anacostia River drains approximately 176 square miles in Maryland and 
Washington, D.C.  The river begins as several small tributary streams in the rural 
areas of Prince George’s County and Montgomery County, Maryland.  The Ana-
costia River watershed is heavily developed, and very little undeveloped land re-
mains within the tidal portion of the watershed.  The Anacostia River is recognized 
as among the most polluted urban rivers in the United States (District of Columbia 
Department of Consumer and Regulatory Affairs 1998).  The Anacostia River is 
one of only three sites recognized by EPA’s Chesapeake Bay Program as posing a 
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significant risk to aquatic life due to sediment contamination.  The river has been 
designated a “Region of Concern” based in part on the issuance of a fish consump-
tion advisory for levels of PCBs and chlordane in fish (District of Columbia De-
partment of Health September 1998). 
 
The largest areas of undeveloped land within Washington include Anacostia Park 
and the National Arboretum.  The KPN is located in a section of the Anacostia 
River considered to be part of the tidal Potomac River and estuary system.  In this 
area the average tidal range is close to 3 feet.  The Anacostia River is classified as 
a riverine, permanent tidal open water and has an estimated area of more than 100 
acres, with a shoreline frontage of approximately 22,000 feet—a little more than 1 
mile of the Site.  Anacostia Park encompasses 3.2 miles along the Anacostia coast.  
The KPN encompasses 0.6 miles of Anacostia coast on one side.  Based on a re-
view of National Wetland Inventory maps that cover the entire reaches of the Ana-
costia and Potomac Rivers, wetlands have been identified for 1 mile upstream (due 
to tidal flow reversals) of the Site and for 15 miles downstream of the Site.  Be-
sides the wetland area located on the east side of the Site, the closest wetlands are 
those located at the Kenilworth Aquatic Gardens, which have a wetland frontage 
of 4,500 feet.  To the west of the Site, across the Anacostia River, is the Langston 
Golf Course, which lies on either side of Kingman Lake and has a total wetland 
frontage of more than 19,000 feet.  Located 8.4 miles downstream from the Site, 
below Kingman Lake, are the closest major wetlands at Oxon Creek.  No other 
sensitive or critical habitats have been identified downstream of the Site.   
 
Watts Branch is the largest tributary to the Anacostia River.  Draining a primarily 
commercial and residential area that is largely impervious, Watts Branch is affected 
by storm water and urban runoff and carries a large amount of trash.  It is also af-
fected by combined sewer overflows.  The Watts Branch Initiative, coordinated by 
the District of Columbia Environmental Health Administration, is intended to re-
store the entire Watts Branch.  Restoration of Watts Branch includes stabilizing 
stream banks, reconstructing stream sections to accommodate storm water flows, 
preventing illegal dumping, and planting and widening the riparian buffer (District 
of Columbia Department of Health 2003). 
 
Species found within Anacostia Park and therefore potentially present at the KPN 
are listed in Appendix H. 
 
7.3.2 Federally Listed Endangered or Threatened Species 
The only endangered or threatened species known to occur within 4 miles of the 
KPN was the peregrine falcon (Falco peregrinus), which used to be on the endan-
gered list but has now been removed.  According to the United States Department 
of the Interior’s Fish and Wildlife Service, although there may be transient indi-
viduals, no federally listed or proposed endangered or threatened species are 
known to exist within the site boundary.  Appendix H includes a list of threatened 
or endangered species that are present within Anacostia Park; however, they are 
not necessarily present at the KPN. 
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7.3.2.1 District of Columbia Species of Greatest Conservation Need 
The Government of the District of Columbia, Department of the Environment has 
identified 2 Species of Greatest Conservation Need (SGCN) on the Kenilworth 
Park and Landfill (Appendix H). Current recordings of eastern meadowlark 
(Sturnella magna) and the red-shouldered hawk (Buteo lineatus) have been docu-
mented. Both birds use the football fields or meadows adjacent to the ‘landfill 
zone’. The American robin and the red-tailed hawk were used in the SLERA and 
serve as surrogates for the eastern meadowlark and the red-shouldered hawk, re-
spectively. No other confirmed or identified SGCN occur at the Site; however, the 
Site contains habitat suitable for other SGCN species (see Appendix H). 
 
7.3.3 Summary of Contaminants 
Several types of contaminants, including SVOCs, pesticides, PCBs, and metals, 
were detected in the surface soil, subsurface soil, and sediment at the KPN Landfill 
(see Table 7-1).  For this evaluation, surface soil was defined from surface to six 
inches below ground surface (bgs); subsurface soil extends from six inches bgs to 
six feet bgs.  Soils and sediment samples were not analyzed for VOCs.  Only 
groundwater samples were analyzed for VOCs, which were detected.   
 
Specifically, 23 SVOCs, 18 metals, 14 pesticides, and 2 PCBs were detected in 
surface soil; 24 SVOCs, 18 metals, 10 pesticides, and 4 PCBs were detected in 
sediment; and 121 SVOCs, 8 metals, 2 PCBs, 17 pesticides, and 10 VOCs were 
detected in groundwater.    
 
7.3.4 Exposure Pathways and Conceptual Site Model 
The primary sources of contamination at the KPN Landfill are surface and subsur-
face soils.  Potential migration pathways are through chemicals leaching from the 
soils to groundwater and groundwater discharges to surface water or through the 
overland runoff of storm water with subsequent discharge to surface water.  Con-
taminated suspended particulates in surface water could deposit onto sediment 
and, in turn, contaminants in sediment could become dissolved in surface water.  
River flow could then carry contaminants in the surface water and sediments 
downstream and contaminate other areas of the river.  In addition, the aquatic and 
terrestrial food chains (i.e., flora and fauna) could be affected.   
 
Hence, terrestrial wildlife potentially could be exposed to chemicals originating 
from the KPN Landfill in surface soil, sediment, surface water, and the food chain; 
and aquatic life could be exposed to chemicals in the surface water, sediment, and 
food chain. 
 



 Surface Soil Subsurface Soil Sediment Groundwater
Chemical (mg/kg) (mg/kg) (mg/kg) (µg/l)

1,4-Dichlorobenzene 0.0625
2,4-Dimethylphenol 5
2-Butanone 16
2-Methylnaphthalene 0.037 0.406 0.339 7
4, 4'-DDD 0.175 0.327 0.02 0.098
4, 4'-DDE 0.283 0.7 0.041 0.032
4, 4'-DDT 0.377 0.18 0.024 0.122
4-Chloroaniline 0.36 0.231
4-Methylphenol 1.21 0.43 5
Acenaphthene 0.147 0.638 2.77 5
Acenaphthylene 0.425 0.433 0.0761
Acetone 25
Aldrin 0.0148 0.00593 0.003 0.122
alpha-BHC 0.039
alpha-Chlordane 0.41 0.0216 0.012 0.03
Aluminum 11700 13300 15600 74300
Anthracene 0.337 1.51 6.53 2
Antimony 9 14 2.2 4.26
Arsenic 7 12 8.5 160
Barium 637 737 228 2200
Benz(a)anthracene 1.1 1.74 8.81 3
Benzene 42
Benzo(a)pyrene 1 1 6.78 2
Benzo(b)fluoranthene 1.4 0.855 5.23 3
Benzo(g,h,i)perylene 0.72 0.551 1.65 1
Benzo(k)fluoranthene 1.5 1.08 5.2
Benzoic Acid 10 140
Beryllium 1 0.82 1.8 6.7
beta-BHC 0.00657 0.099
Bis(2-ehylhexyl) phthalate 1.1 2.42 1.6 13
Butyl benzyl phthalate 0.116 0.138 0.135
Cadmium 11 6.23 2.1 7.4
Calcium 23100 20800 24200 208000
Carbazole 0.147 0.467 2.25
Carbon disulfide 3.1
Chlorobenzene 8.2
Chloroform 14

Table 7-1  Maximum Concentrations Detected in Soils, Surface Water, 
                and Sediment, Kenilworth Park North Landfill, Washington D.C.



 Surface Soil Subsurface Soil Sediment Groundwater
Chemical (mg/kg) (mg/kg) (mg/kg) (µg/l)

Table 7-1  Maximum Concentrations Detected in Soils, Surface Water, 
                and Sediment, Kenilworth Park North Landfill, Washington D.C.

Chromium (as Cr III)  452 130 65.6 210
Chrysene 0.99 1.7 8.26 3
Cobalt 12 14.9 24.2 140
Copper 537 410 122 620
delta-BHC 0.0317 0.000523 0.035
Dibenzo(a,h)anthracene 0.38 0.272 0.709 0.5
Dibenzofuran 0.05 0.486 1.33 2
Dieldrin 0.82 0.22 0.021 0.097
Diethyl phthalate
Dimethyl phthalate 11
Di-n-butyl phthalate 1.78 0.383
Di-n-octyl phthalate 0.091
Endosulfan sulfate
Endosulfan I 0.127 0.00488 0.03
Endosulfan II 0.0937 0.0094 0.059
Endrin 0.0614 0.0008 0.02
Endrin aldehyde 0.377 0.19 0.012 0.122
Endrin ketone 0.0823 0.0114 0.03
Fluoranthene 1.88 3.6 19 6
Fluorene 0.149 1.03 2.43 4
gamma-BHC
gamma-Chlordane 0.438 0.0408 0.011 0.067
Heptachlor 0.00407 0.003 0.075
Heptachlor epoxide 0.054 0.00719 0.022
Indeno(1,2,3-cd)pyrene 0.78 1.27 1.27 1
Iron 24800 94700 42400 405000
Lead 407 1680 214 1400
Magnesium 3250 3190 3730 75600
Manganese 521 744 632 4900
Mercury 9 4.2 0.84 0.69
Methoxychlor 0.025
Methylene chloride 9.6
Naphthalene 0.049 0.626 1.48 38
Nickel 55 42 115 130
PCB- 1242 1 0.0643
PCB- 1248 1.8 0.31 0.39
PCB-1254 6.98 0.634 0.19 0.86



 Surface Soil Subsurface Soil Sediment Groundwater
Chemical (mg/kg) (mg/kg) (mg/kg) (µg/l)

Table 7-1  Maximum Concentrations Detected in Soils, Surface Water, 
                and Sediment, Kenilworth Park North Landfill, Washington D.C.

PCB-1260 2.68 0.92 0.23
Phenanthrene 0.11 5.26 21.6 9
Phenol
Potassium 2020 1780 1940 292000
Pyrene 1.5 2.99 18.4 5
Selenium 1 1.33 1.27 21.94
Silver 102 23.9 10.5 13
Sodium 1540 8260 510 1860000
Tetrachloroethene ND
Thallium 2 8.64 2.52
Toluene 24
Vanadium 74 57.2 66.6 280
Zinc 1020 3820 494 2800
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Wildlife and aquatic life species potentially could be exposed to chemicals through 
the following exposure routes: ingestion of surface water, incidental ingestion of 
soil and sediment, and bioaccumulation through the ingestion of contaminated prey 
or vegetation.  Figure 7-2 presents the conceptual site model for the KPN Landfill 
that summarizes the above information. 
 
7.4 Assessment Endpoints and Measures 
Assessment endpoints are environmental values such as representative species, 
trophic level, or habitats to be protected from site contaminants (U.S. Environ-
mental Protection Agency 1997c; 1998b).  Relevant general assessment endpoints 
were selected for the KPN.  These assessment endpoints and measures to assess 
these assessment endpoints are identified in this section.  When applicable, species 
representative of these endpoints are noted.  However, the representative receptor 
species are not necessarily species that will be found at the KPN.  Rather, these 
species represent a group of species with certain ecological and behavioral (habi-
tat, feeding habits, and range) characteristics.  
 
7.4.1 Terrestrial Assessment Endpoints and Measures 
 
Terrestrial Plant Community 
Sustainability (survival, growth, reproduction) of terrestrial plants that can serve as 
shelter and food for invertebrates and wildlife is the assessment endpoint.  The 
concentrations of site-related chemicals in soil, which can be compared with 
BTAG screening levels for soil, are the measures used to evaluate potential effects 
of contaminants on assessment endpoints. 
 
Soil Invertebrate Community 
Sustainability (survival, growth, and reproduction) of soil invertebrates that can 
condition/process soil and serve as a food source for wildlife is the assessment 
endpoint.  The concentrations of site-related chemicals in surface and subsurface 
soil, which can be compared with BTAG screening levels for soil, are the measures 
used to evaluate potential effects of contaminants on assessment endpoints.  
 
Bird and Mammal Populations 
Sufficient rates of survival, growth, and reproduction of herbivorous, omnivorous, 
and carnivorous birds and mammals to sustain healthy populations on and near the 
Site are the assessment endpoints.  The concentrations of site-related chemicals in 
environmental media from the Site, which can be used to model dietary exposure 
to site-related chemicals for comparison with published toxicity thresholds, are the 
measures used to evaluate the effects of contaminants on assessment endpoints.  
The selected receptor species for terrestrial herbivorous mammals is the meadow 
vole, for terrestrial insectivores is the short-tailed shrew (Blarina brevicauda), for 
omnivorous birds is the American robin (Turdus migratorius), for carnivorous 
birds is the red-tailed hawk (Buteo jamaicensis), and for carnivorous mammals is 
the red fox (Vulpes vulpes).  
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7.4.2 Aquatic Life Assessment Endpoints and Measures 
 
Benthic Invertebrates 
Sustainability (survival, growth, and reproduction) of the on-site sediment inverte-
brate community is the assessment endpoint.  The concentrations of site-related 
chemicals in on-site sediment, which can be compared with BTAG screening 
benchmarks for effects on sediment invertebrates, are the measures used to evalu-
ate the potential effects of contaminants on the assessment endpoints. 
 
Amphibian Population 
Sustainability (survival, growth, reproduction) of on-site amphibians is the assess-
ment endpoint.  The concentrations of site-related chemicals in groundwater, 
which can be compared with water quality criteria, are the measures used to evalu-
ate the potential effects of contaminants on the assessment endpoints.   
 
Reptile Population 
Sustainability (survival, growth, reproduction) of on-site reptiles is the assessment 
endpoint.  No measures are available to assess effects on the assessment endpoints 
because methods for assessing risks to reptiles from chemical contamination are 
poorly developed.  Consequently, reptiles are not quantitatively evaluated in this 
assessment.   
 
Bird Populations 
Sufficient rates of survival, growth, and reproduction of aquatic birds to sustain 
healthy populations on and near a site are the assessment endpoints.  The concen-
trations of site-related chemicals in environmental media from a site, which can be 
used to model dietary exposure to site-related chemicals for comparison with pub-
lished toxicity thresholds, are used as the measures to evaluate the potential effects 
of contaminants on assessment endpoints.  The blue heron (Ardea herodias), 
which is omnivorous, was selected as the representative receptor of the aquatic 
bird population.  
 
7.5 Receptors 
The following are brief descriptions of the mammalian and bird receptors that were 
evaluated in the food chain modeling.  Each description provides information 
about the species’ preferred habitat, home ranges, and food preferences. 
 
Meadow Vole 
The meadow vole (Microbus pennyslvanicus) is the most widely distributed small 
grazing herbivore in North America and can be found across the majority of the 
northern half of the United States, in grassy fields, marshes, and bogs.  Their pres-
ence can be characterized by the burrows they form through grassy areas.  
Meadow voles feed primarily on shoots, grasses, and bark, but their diet can also 
include seeds, roots, fungi, insects, and animal matter.  The home range of a 
meadow vole depends upon a variety of factors, including season, habitat, 
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population density, and the age and sex of the animal.  All voles apparently do 
some burrowing, excavating underground nests that are used as nurseries, resting 
areas, and as shelter from severe weather.  No information was found regarding 
the depth of burrowing by meadow voles but a prairie vole has been found to bur-
row to a depth of 8 inches (Davis and Kalisz August 1992).  Summer ranges tend 
to be larger than winter ranges; ranges in marshes tend to be larger than ranges in 
meadows; and male home ranges are larger than those of females and they tend to 
overlap with home ranges of other meadow voles, both male and female.  Re-
ported average home ranges for meadow voles are 0.05 acres in the summer 
months (based on a Virginia location) and 0.0005 acres in the winter months 
(based on a Montana location).  This species is active by day and night (U.S. Envi-
ronmental Protection Agency 1993d). 
 
Short-Tailed Shrew 
The short-tailed shrew (Blarina brevicauda) is a small, carnivorous mammal that 
is common in many habitats, especially those with abundant vegetative cover.  This 
shrew feeds primarily on invertebrates, including insects, earthworms, slugs, and 
snails.  Vertebrates and plants typically make up a minor component of the diet.  
The species is active year-round.  Shrews have a relatively small home range and 
inhabit round, underground nests and maintain underground runaways, usually in 
the top 10 centimeters of soil, but sometimes as deep as 50 centimeters.  Non-
breeding home ranges during the winter can vary from 0.07 to 0.17 acres at high 
prey densities to 2.5 to 5.4 acres during low prey densities with a minimum of ter-
ritory overlap.  In the summer, ranges of opposite sex animals overlap, but same 
sex individuals do not; females with young exclude all others from their area (U.S. 
Environmental Protection Agency 1993d).  The short-tailed shrew potentially 
could reside entirely within the KPN.   
 
American Robin 
The American robin (Turdus migratorius) is a common resident of open areas, 
woodland edges, and early successional habitats.  The makeup of the diet varies 
seasonally, with invertebrates making up the majority of food items during the 
spring and early summer.  During this time, robins feed on the ground, searching 
the soil and leaf litter for invertebrates such as earthworms.  Robins establish small 
territories during the breeding season with an average foraging home range of 0.4 
to 2 acres.  During the nonbreeding roosting period, robins are likely to return to 
the same foraging sites for many weeks and to join roosts within 0.6 to 1.9 miles 
of these foraging areas (U.S. Environmental Protection Agency 1993d).  There-
fore, robins potentially could reside entirely within the area provided by the Site.  
Northern populations typically winter in southern locations.   
 
Red Fox 
Red foxes (Vulpes vulpes) use a wide variety of habitats but prefer areas with a 
diverse mix of habitats.  The fox is an opportunistic feeder, but small mammals 
generally make up a large proportion of the diet; other food items include birds, 
fruit, and carrion.  The fox is active year-round.  Home-range size varies from ap-
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proximately 250 acres to more than 2,500 acres, so the Site (approximately 80 
acres) would represent only a small proportion of total feeding area for this species 
(U.S. Environmental Protection Agency 1993d). 
 
Red-tailed Hawk 
The red-tailed hawk (Buteo jamaicensis) is the most common hawk species in the 
United States.  Red-tails are found in a wide variety of habitats, including wood-
lands, wetlands, pastures, prairies, and deserts.  They appear to prefer a mixed 
landscape containing old fields, wetlands, and pastures for foraging, interspersed 
with groves of woodlands, bluffs, and streamside trees for perching and nesting.  
Red-tails hunt primarily from an elevated perch, often near woodland edges.  Small 
mammals, including mice, shrews, voles, rabbits, and squirrels, are important prey, 
particularly in the winter.  Red-tails also eat other prey, depending on availability, 
including birds, lizards, snakes, and large insects.  Red-tails are territorial through-
out the year, including winter.  The more northerly red-tailed hawk populations are 
migratory while the more southerly are not.  Home range size can very from a few 
hundred acres to more than 3,700 acres, depending on the habitat; therefore, the 
Site (approximately 80 acres) would represent only a small proportion of total 
feeding area for this species (U.S. Environmental Protection Agency 1993d). 
 
Great Blue Heron 
The great blue heron (Ardea herodias) is a wading bird that occurs in a variety of 
freshwater and marine habitats and breeds throughout much of North America.  
Small fish make up 90% to 98% of the diet, with the rest consisting of crustaceans, 
insects, amphibians, reptiles, birds, and small mammals.  The great blue heron 
fishes by still hunting and stalking in shallow water.  The foraging range (i.e., dis-
tance from breeding colony to feeding area) for this species can vary from an aver-
age of 2 miles to a maximum of 15 miles (U.S. Environmental Protection Agency 
1993d). 
 
7.6 Risk Analysis 
Analytical data for surface soil, sediment, and surface water were used for this 
SLERA.  In order to present a conservative evaluation of site conditions so that no 
chemicals are overlooked as compounds of potential ecological concern (CO-
PECs), maximum analyte concentrations were used in the ecological screening 
evaluation.  See Table 7-1 for maximum media concentrations used in this SLERA.  
Contaminant screening was conducted in three steps, as outlined below: 
 
Step 1: EPA Region 3 BTAG Screening 
BTAG values are based upon the lowest value from a combination of sources con-
sidered protective of the most sensitive organism in a medium.  BTAG values used 
in this evaluation included aquatic flora and fauna, soil flora and fauna, and sedi-
ment flora and fauna.  The BTAG values are conservative screening benchmarks.  
The EPA Region 3 BTAG Screening Benchmark tables (U.S. Environmental Pro-
tection Agency 1995c) provide media-specific sets of ecotoxicological benchmarks 
that were used for screening.  The 1995 EPA Region 3 BTAG table is currently 
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being updated and revised, but benchmarks for freshwater, freshwater sediments, 
marine water, and marine water sediments were available at the time of conducting 
this SLERA.  The values found in the 1995 Region 3 BTAG table were used for 
the other media.  Consistent with EPA Region 3 guidelines, values available in the 
Ecological Soil Screening Levels (U.S. Environmental Protection Agency October 
2005) were used for screening in place of the values cited in the 1995 Region 3 
BTAG table.  An initial contaminant screening for the KPN Landfill was performed 
by using maximum analyte concentrations detected in surface soil, subsurface soil, 
surface water, and sediment, and comparing these concentrations with the BTAG 
screening levels.  Contaminant concentrations that fell below the BTAG screening 
values were eliminated as COPECs.  In addition, essential nutrients with low toxic-
ity were also eliminated; these nutrients included calcium, potassium, magnesium, 
and sodium.  These compounds function as nutrients in organisms serving as 
physiological electrolytes.  When present at concentrations that allow them to 
function in this manner, they typically pose little ecological risk (EPA, 2001).  
Contaminants for which no BTAG benchmark(s) were available were retained as 
COPECs. 
 
Step 2: Bioaccumulation Screening 
This screening step was included to ensure that contaminants with a potential to 
bioaccumulate were included in the food chain modeling even if these contami-
nants were detected at concentrations below the BTAG screening values.  Con-
taminants in surface water, sediment, and surface soil were screened for potential 
bioaccumulating compounds.  For terrestrial receptors, contaminants in surface 
soil and surface water whose logarithm of the octonal-water partitioning coeffi-
cient (log Kow) exceeded 3.5 were included as COPECs even if they were detected 
at levels below the Region 3 BTAG benchmarks.  Similarly, aquatic receptor con-
taminants in surface water or sediment whose log Kow exceeded 4.3 were retained 
as COPECs (Wentsel, et al. 1994).  Log Kow is proportional to an analyte’s ten-
dency to bioaccumulate. 
 
Step 3: Food Chain Modeling 
Contaminants remaining after steps 1 and 2 were retained as COPECs and were 
used to estimate receptor exposure from the ingestion of food and water and the 
incidental ingestion of soil and sediment.  HQs were calculated by dividing total 
exposure by the appropriate toxicity reference, i.e., the NOAEL and LOAEL.  
HQs are calculated to provide a relative measure of potential risk.  A HQ greater 
than 1 indicates a potential for adverse effects to occur from exposure.  The calcu-
lations were performed using exposure parameters included in the spreadsheet 
models provided by the EPA Environmental Response Team.  Bioaccumulation 
factors were set to a value of 1, assuming that the contaminant concentrations in 
food were the same as the contaminant concentrations in soil or sediment.  The 
calculation for the dose was as follows: 
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Dose = ((food ingestion rate x concentration in food) + (water ingestion rate x 
concentration in water) + (soil/sediment ingestion x (concentration in 
soil/sediment))/(animal/bird body weight) 
 
In some cases, toxicity benchmarks provided in the ERT spreadsheets were up-
dated with those found in EPA documents (U.S. Environmental Protection Agency 
2005 and 2005a to 2005i) and Sample et al. (1996).  There were several chemicals, 
however, for which updated values were not provided, and the benchmarks from 
the original ERT spreadsheets were used.  These chemicals included all of the 
PAHs except for benzo(a)pyrene, butylbenzylphthalate, iron, PCB-1260, and sil-
ver.  In addition, there were many chemicals for which no benchmarks are available 
at all.  The list of NOAELs and LOAELs are presented in Appendix H, Tables H-1 
and H-2.  Analytes with a HQ of less than 1 were eliminated from the list of CO-
PECs at the KPN Landfill. 
 
7.6.1 BTAG Screening 
Maximum analyte concentrations in the surface soil, subsurface soil, sediment, and 
surface water were compared with BTAG screening values.  Most chemicals ex-
ceeded their corresponding BTAG screening values and were retained as COPECs.  
As already stated, essential nutrients, including calcium, magnesium, potassium, 
and sodium, were eliminated as COPECs. 
 
Surface Soil 
The soil flora screening showed that the maximum concentrations of all chemicals 
except for arsenic, cadmium, cobalt, and selenium exceeded BTAG screening val-
ues (see Table 7-2).  Therefore, except for arsenic, cadmium, cobalt, and selenium, 
all chemicals, including those without a BTAG value, were retained as soil flora 
COPECs in surface soil.  Arsenic, cobalt, cadmium, and selenium concentrations 
did not exceed the BTAG screening level and were eliminated as soil flora CO-
PECs.  
 
The soil fauna screening showed that the maximum concentrations of all chemicals 
except for arsenic, beryllium, cobalt, and selenium exceeded BTAG screening val-
ues (see Table 7-3).  Arsenic, beryllium, cobalt, and selenium concentrations did 
not exceed the BTAG screening level and were eliminated as soil fauna COPECs.  
Therefore, except for these four inorganic analytes, all chemicals, including those 
without a BTAG value, were retained as soil fauna COPECs in surface soil. 
 
Subsurface Soil 
Nine subsurface soil samples from the PA/SI and RI fell between the six inches and 
six feet bgs range.  These samples were used for BTAG screening.  The subsurface 
soil flora screening showed that the maximum concentrations of all chemicals ex-
cept for arsenic, cadmium, and selenium exceeded BTAG screening values (see 
Table 7-4).  Therefore, except for arsenic, cadmium, and selenium, all chemicals, 
including those without a BTAG value, were retained as soil flora  
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COPECs in surface soil.  Arsenic, cadmium, and selenium concentrations did not 
exceed the BTAG screening level and were eliminated as soil flora COPECs. 
 
The subsurface soil fauna screening showed that the maximum concentrations of 
all chemicals except for arsenic, beryllium, cobalt, and selenium exceeded BTAG 
screening values (see Table 7-5).  Arsenic, cobalt, cadmium, and selenium concen-
trations did not exceed the BTAG screening level and were eliminated as soil flora 
COPECs.  Therefore, except for these four inorganic analytes, all chemicals includ-
ing those without a BTAG value were retained as soil fauna COPECs in surface 
soil.   
 
Water 
Because surface water was not collected, the highest concentrations detected in 
groundwater were used as surrogate surface water concentrations:  groundwater 
concentrations can be assumed to represent the contribution of site-related con-
taminants to surface water, and contaminant concentrations in groundwater would 
likely be a conservative representation of the Site’s contribution to surface water 
contamination. 
 
The surface water flora/fauna screening showed that the maximum concentrations 
of antimony, magnesium, aldrin, delta-BHC, 4-methylphenol, acenapthene, 2-
butanone, acetone, and methylene chloride did not exceed BTAG screening values 
and were eliminated as COPECs (see Table 7-6).  Chemicals that exceeded the 
screening values were retained as COPECs in surface water.  In addition, chemi-
cals with no surface-water screening value were retained as COPECs in surface 
water. 
 
Sediment 
The sediment flora/fauna screening showed that the maximum concentrations of all 
chemicals with BTAG screening values, except for arsenic, cobalt, selenium, hep-
tachlor, 4-methylphenol, butyl benzyl phthalate, and di-n-octylphthalate, exceeded 
BTAG screening values (see Table 7-7).  All chemicals that exceeded their respec-
tive BTAG screening values were retained as sediment fauna COPECs.  In addi-
tion there were many chemicals without screening values that were retained as 
COPECs for this medium. 
 
7.6.2 Bioaccumulation Screening 
The aquatic bioaccumulation screening for sediment and surface water showed that 
the log Kow for 16 organic compounds exceeded 4.3.  These chemicals included 10 
pesticides, 3 PCBs, and 15 SVOCs (including 12 PAHs).  No metals or VOCs that 
were detected exceeded the criteria (see Table 7-8).  Aldrin, endrin, bis-2-
ethylhexylphthalate, heptachlor, and butylbenzylphthalate were the chemicals 
added to the list of COPECs for water and sediment as a result of this screening 
step. 
 
 



Aluminum 1 11,700 Yes
Antimony 0.48 9 Yes
Arsenic 18* 7 No
Barium 440 637 Yes
Beryllium 0.02 1 Yes
Cadmium 32* 10.5 No
Calcium - 23,100
Chromium (as Cr III)  0.02 452 Yes
Cobalt 13* 12.1 No
Copper 15 537 Yes
Iron 3,260 24,800 Yes
Lead 120 407 Yes
Magnesium - 3,250
Manganese 330 521 Yes
Mercury 0.058 9.5 Yes
Nickel 2 54.8 Yes
Potassium - 2,020
Selenium 1.8 1.2 No
Silver 0.0000 102 Yes
Sodium - 1,540
Thallium 0.001 2.3 Yes
Vanadium 0.5 74.4 Yes
Zinc 10 1,020 Yes

4,4'-DDD - 0.175
4,4'-DDE - 0.283
4,4'-DDT - 0.377
Aldrin - 0.0148
alpha-Chlordane - 0.41
delta-BHC - 0.0317
Dieldrin - 0.82
Endosulfan I - 0.127
Endosulfan II - 0.0937
Endrin - 0.0614
Endrin aldehyde - 0.377
Endrin ketone - 0.0823
gamma-Chlordane - 0.438
Heptachlor epoxide - 0.054
Methoxychlor - 0.025

PCB-1254 0.1 6.98 Yes
PCB-1260 0.1 2.68 Yes

ESSLs / EPA Region 
3 BTAGS for Soil 

Flora

Maximum detected 
surface soil 

concentration

Maximum concentration 
detected equals or exceeds 

benchmark?

Table 7-2 Screening of the Surface Soil for Effects on Flora Using ESSLs and BTAG
               Screening Values, Kenilworth Park North Landfill, Washington D.C.

Metals (mg/kg)

PCBs (mg/kg)

Chemical

Pesticides (mg/kg)

BNAs (not PAHs) (mg/kg)
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ESSLs / EPA Region 
3 BTAGS for Soil 

Flora

Maximum detected 
surface soil 

concentration

Maximum concentration 
detected equals or exceeds 

benchmark?Chemical
4-Chloroaniline - 0.36
Bis(2-ethylhexyl)phthalate - 1.1
Butylbenzylphthalate - 0.116
Dibenzofuran - 0.050

2-Methylnaphthalene - 0.037
Acenaphthene 0.1 0.147 Yes
Acenaphthylene 0.1 0.425 Yes
Anthracene 0.1 0.337 Yes
Benz(a)anthracene 0.1 1.1 Yes
Benzo(a)pyrene - 1.1
Benzo(b)fluoranthene 0.1 1.4 Yes
Benzo(g,h,i)perylene 0.1 0.72 Yes
Benzo(k)fluoranthene 0.1 1.5 Yes
Carbazole - 0.147
Chrysene 0.1 0.99 Yes
Dibenzo(a,h)anthracene 0.1 0.38 Yes
Di-n-butyl phthalate - 1.78
Fluoranthene 0.1 1.88 Yes
Fluorene 0.1 0.149 Yes
Indeno(1,2,3-cd)pyrene 0.1 0.78 Yes
Naphthalene 0.1 0.049 Yes
Phenanthrene 0.1 0.11 Yes
Pyrene 0.1 1.5 Yes

Key:
mg/kg = micrograms per kilogram
ESSL = Ecological Soil Screening Levels
BTAG = Biological Technical Assistance Group, Revised, EPA Region III, 1995.
Blank cell or (-) = BTAG value not available

PAHs (mg/kg)
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Aluminum 32* (invertebrates in 
approx. neutral pH)

11,700 Yes

Antimony invertebrate = 78; mammal
= 0.27*

9.01 Yes

Arsenic avian = 43; mammal = 46* 7.1 No

Barium invertebrate = 330; 
mammal = 2000*

637 Yes

Beryllium invertebrate = 40; mammal
= 21*

0.842 No

Cadmium invertebrate = 140; avian =
0.77; mammal = 0.36*

10.5 Yes

Calcium - 23,100
Chromium (as Cr III)  avian = 26; mammal = 34* 452 Yes

Cobalt avian = 130; mammal = 
230*

12.1 No

Copper - 537
Iron 12 24,800 Yes
Lead invertebrate = 1700; avian 

= 11; mammal = 56*
407 Yes

Magnesium - 3,250
Manganese 330 521 Yes
Mercury 0.058 9.45 Yes
Nickel - 54.8
Potassium - 2,020
Selenium 1.8 1.150 No
Silver avian = 4.2; mammal = 

14*
102 Yes

Sodium - 1,540
Thallium - 2.280
Vanadium avian = 7.8; mammal = 

280*
74 Yes

Zinc - 1,020

4,4'-DDD - 0.175
4,4'-DDE - 0.283
4,4'-DDT - 0.377
Aldrin - 0.0148
alpha-Chlordane - 0.41
delta-BHC - 0.0317
Dieldrin - 0.82
Endosulfan I - 0.127
Endosulfan II - 0.0937
Endrin - 0.0614

Chemical
ESSLs / EPA Region 3 
BTAGS for Soil Fauna

Maximum detected 
surface soil 

concentration

Maximum concentration 
detected equals or 

exceeds benchmark?

Table 7-3 Screening of the Surface Soil for Effects on Fauna Using ESSLs and BTAG
               Screening Values, Kenilworth Park North Landfill, Washington D.C.

Metals (mg/kg)

Pesticides (mg/kg)
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Chemical
ESSLs / EPA Region 3 
BTAGS for Soil Fauna

Maximum detected 
surface soil 

concentration

Maximum concentration 
detected equals or 

exceeds benchmark?

Table 7-3 Screening of the Surface Soil for Effects on Fauna Using ESSLs and BTAG
               Screening Values, Kenilworth Park North Landfill, Washington D.C.

Endrin aldehyde - 0.377
Endrin ketone - 0.0823
gamma-Chlordane - 0.438
Heptachlor epoxide - 0.054
Methoxychlor - 0.025

PCB-1254 - 6.98
PCB-1260 - 2.68

4-Chloroaniline - 0.36
Bis(2-ethylhexyl)phthalat - 1.1
Butylbenzylphthalate - 0.116
Dibenzofuran - 0.050

2-Methylnaphthalene - 0.037
Acenaphthene 0.1 0.147 Yes
Acenaphthylene 0.1 0.425 Yes
Anthracene 0.1 0.337 Yes
Benz(a)anthracene 0.1 1.1 Yes
Benzo(a)pyrene 0.1 1.1 Yes
Benzo(b)fluoranthene 0.1 1.4 Yes
Benzo(g,h,i)perylene 0.1 0.720 Yes
Benzo(k)fluoranthene 0.1 1.5 Yes
Carbazole - 0.147
Chrysene 0.1 0.99 Yes
Dibenzo(a,h)anthracene 0.1 0.38 Yes
Di-n-butyl phthalate - 1.78
Fluoranthene 0.1 1.88 Yes
Fluorene 0.1 0.149 Yes
Indeno(1,2,3-cd)pyrene 0.1 0.78 Yes
Naphthalene 0.1 0.049 No
Phenanthrene 0.1 0.11 Yes
Pyrene 0.1 1.5 Yes

Key:
mg/kg = micrograms per kilogram
ESSL = Ecological Soil Screening Levels
BTAG = Biological Technical Assistance Group, Revised, EPA Region III, 1995.
Blank cell or (-) = BTAG value not available
* = Value from 2005 Ecological Soil Scrrening Levels

PCBs (mg/kg)

BNAs (not PAHs) (mg/kg)

PAHs (mg/kg)
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Aluminum 1 13,300 Yes
Antimony 0.48 14 Yes
Arsenic 18* 11.9 No
Barium 440 737 Yes
Beryllium 0.02 0.82 Yes
Cadmium 32* 6.23 No
Calcium - 20,800
Chromium (as Cr III)  0.02 130 Yes
Cobalt 13* 14.9 Yes
Copper 15 410 Yes
Iron 3,260 94,700 Yes
Lead 120 1,680 Yes
Magnesium - 3,190
Manganese 330 744 Yes
Mercury 0.058 4.2 Yes
Nickel 2 42.1 Yes
Potassium - 1,780
Selenium 1.8 1.33 No
Silver 0.0000098 23.9 Yes
Sodium - 8,260
Thallium 0.001 8.6 Yes
Vanadium 0.5 57.2 Yes
Zinc 10 3,820 Yes

4,4'-DDD - 0.327
4,4'-DDE - 0.7
4,4'-DDT - 0.18
Aldrin - 0.00593
alpha-Chlordane - 0.0216
beta-BHC 0.00657
delta-BHC - 0.000523
Dieldrin - 0.22
Endosulfan I - 0.00488
Endosulfan II - 0.00944
Endrin - 0.0008
Endrin aldehyde - 0.19
Endrin ketone - 0.0114
gamma-Chlordane - 0.0408
Heptachlor epoxide - 0.00719

PCB-1242 0.1 0.535 Yes
PCB-1248 0.1 1.8 Yes
PCB-1254 0.1 0.634 Yes

Table 7-4 Screening of the Subsurface Soil for Effects on Flora Using ESSLs and BTAG
               Screening Values, Kenilworth Park North Landfill, Washington D.C.

Metals (mg/kg)

PCBs (mg/kg)

Chemical

Pesticides (mg/kg)

ESSLs / EPA Region 
3 BTAGS for Soil 

Flora

Maximum detected 
subsurface soil 
concentration

Maximum concentration 
detected equals or exceeds 

benchmark?
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Chemical

ESSLs / EPA Region 
3 BTAGS for Soil 

Flora

Maximum detected 
subsurface soil 
concentration

Maximum concentration 
detected equals or exceeds 

benchmark?
PCB-1260 0.1 0.92 Yes

1,4-Dichlorobenzene - 0.0625

4-Chloroaniline - 0.231
4-Methylphenol - 1.21
Bis(2-ethylhexyl)phthalate - 2.42
Butylbenzylphthalate - 0.138
Dibenzofuran - 0.486

2-Methylnaphthalene - 0.406
Acenaphthene 0.1 0.638 Yes
Acenaphthylene 0.1 0.433 Yes
Anthracene 0.1 1.510 Yes
Benz(a)anthracene 0.1 1.74 Yes
Benzo(a)pyrene - 1.3
Benzo(b)fluoranthene 0.1 0.855 Yes
Benzo(g,h,i)perylene 0.1 0.551 Yes
Benzo(k)fluoranthene 0.1 1.08 Yes
Carbazole - 0.467
Chrysene 0.1 1.7 Yes
Dibenzo(a,h)anthracene 0.1 0.272 Yes
Di-n-butyl phthalate - 0.383
Fluoranthene 0.1 3.60 Yes
Fluorene 0.1 1.03 Yes
Indeno(1,2,3-cd)pyrene 0.1 1.27 Yes
Naphthalene 0.1 0.626 Yes
Phenanthrene 0.1 5.26 Yes
Pyrene 0.1 2.99 Yes

Key:
mg/kg = micrograms per kilogram
ESSL = Ecological Soil Screening Levels
BTAG = Biological Technical Assistance Group, Revised, EPA Region III, 1995.
Blank cell or (-) = BTAG value not available

PAHs (mg/kg)

BNAs (not PAHs) (mg/kg)

Volatiles (mg/kg)

 11:001096_GT05_02-Arlington
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Aluminum 32* (invertebrates in 
approx. neutral pH)

13,300 Yes

Antimony invertebrate = 78; 
mammal = 0.27*

14 Yes

Arsenic avian = 43; mammal = 46* 11.9 No

Barium invertebrate = 330; 
mammal = 2000*

737 Yes

Beryllium invertebrate = 40; 
mammal = 21*

0.82 No

Cadmium invertebrate = 140; avian 
= 0.77; mammal = 0.36*

6.23 Yes

Calcium - 20,800
Chromium (as Cr III)  avian = 26; mammal = 34* 130 Yes

Cobalt avian = 130; mammal = 
230*

14.9 No

Copper - 410
Iron 12 94,700 Yes
Lead invertebrate = 1700; avian 

= 11; mammal = 56*
1,680 Yes

Magnesium - 3,190
Manganese 330 744 Yes
Mercury 0.058 4.2 Yes
Nickel - 42.1
Potassium - 1,780
Selenium 1.8 1.33 No
Silver avian = 4.2; mammal = 

14*
23.9 Yes

Sodium - 8,260
Thallium - 8.6
Vanadium avian = 7.8; mammal = 

280*
57.2 Yes

Zinc - 3,820

4,4'-DDD - 0.327
4,4'-DDE - 0.7
4,4'-DDT - 0.18
Aldrin - 0.00593
alpha-Chlordane - 0.0216
beta-BHC 0.00657
delta-BHC - 0.000523
Dieldrin - 0.22
Endosulfan I - 0.00488
Endosulfan II - 0.00944
Endrin - 0.0008
Endrin aldehyde - 0.19

Table 7-5 Screening of the Subsurface Soil for Effects on Fauna Using ESSLs and BTAG
               Screening Values, Kenilworth Park North Landfill, Washington D.C.

Metals (mg/kg)

Pesticides (mg/kg)

Chemical
ESSLs / EPA Region 3 
BTAGS for Soil Fauna

Maximum detected 
subsurface soil 
concentration

Maximum concentration 
detected equals or 

exceeds benchmark?
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Table 7-5 Screening of the Subsurface Soil for Effects on Fauna Using ESSLs and BTAG
               Screening Values, Kenilworth Park North Landfill, Washington D.C.

Chemical
ESSLs / EPA Region 3 
BTAGS for Soil Fauna

Maximum detected 
subsurface soil 
concentration

Maximum concentration 
detected equals or 

exceeds benchmark?
Endrin ketone - 0.0114
gamma-Chlordane - 0.0408
Heptachlor epoxide - 0.00719

PCB-1242 - 0.535
PCB-1248 - 1.8
PCB-1254 - 0.634
PCB-1260 - 0.92

1,4-Dichlorobenzene - 0.0625

4-Chloroaniline - 0.231
4-Methylphenol - 1.21
Bis(2-ethylhexyl)phthalat - 2.42
Butylbenzylphthalate - 0.138
Dibenzofuran - 0.486

2-Methylnaphthalene - 0.406
Acenaphthene 0.1 0.638 Yes
Acenaphthylene 0.1 0.433 Yes
Anthracene 0.1 1.510 Yes
Benz(a)anthracene 0.1 1.74 Yes
Benzo(a)pyrene 0.1 1.3 Yes
Benzo(b)fluoranthene 0.1 0.855 Yes
Benzo(g,h,i)perylene 0.1 0.551 Yes
Benzo(k)fluoranthene 0.1 1.08 Yes
Carbazole - 0.467
Chrysene 0.1 1.7 Yes
Dibenzo(a,h)anthracene 0.1 0.272 Yes
Di-n-butyl phthalate - 0.383
Fluoranthene 0.1 3.60 Yes
Fluorene 0.1 1.03 Yes
Indeno(1,2,3-cd)pyrene 0.1 1.27 Yes
Naphthalene 0.1 0.626 Yes
Phenanthrene 0.1 5.26 Yes
Pyrene 0.1 2.99 Yes

Key:
mg/kg = micrograms per kilogram
ESSL = Ecological Soil Screening Levels
BTAG = Biological Technical Assistance Group, Revised, EPA Region III, 1995.
Blank cell or (-) = BTAG value not available
* = Value from 2005 Ecological Soil Scrrening Levels

PCBs (mg/kg)

BNAs (not PAHs) (mg/kg)

PAHs (mg/kg)

Volatiles (mg/kg)
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Aluminum 87 74,300 Yes
Antimony 30 4 No
Arsenic 5 160 Yes
Barium 4 2,200 Yes
Beryllium 0.7 7 Yes
Cadmium 0.3 7 Yes
Calcium 116,000 208,000 Yes
Chromium (as Cr III)  74 210 Yes
Cobalt 23 140 Yes
Copper 9 620 Yes
Iron 300 405,000 Yes
Lead 2.5 1,400 Yes
Magnesium 82,000 75,600 No
Manganese 120 4,900 Yes
Mercury 0.0 1 Yes
Nickel 52 130 Yes
Potassium 53,000 292,000 Yes
Selenium 1.0 22 Yes
Silver 3.2 13 Yes
Sodium 680,000 1,860,000 Yes
Vanadium 20 280 Yes
Zinc 120 2,800 Yes

4, 4'-DDD 0.0110 0.098 Yes
4, 4'-DDE - 0.032
4, 4'-DDT 0.0005 0.122 Yes
Aldrin 3 0.014 No
alpha-BHC - 0.039
alpha-Chlordane - 0.030
beta-BHC - 0.099
delta-BHC 141 0.035 No
Dieldrin 0.0560 0.097 Yes
Endosulfan I 0.0510 0.03 No
Endosufan II 0.0510 0.059 Yes
Endosulfan sulfate - 0.071
Endrin 0.0360 0.02 No
Endrin aldehyde - 0.122
Endrin ketone - 0.03
gamma-Chlordane - 0.067
Heptachlor 0.0019 0.075 Yes

PCB-1248 0.000074 0.39 Yes
PCB-1254 0.000074 0.86 Yes

Metals (µg/l)

EPA Region 3 BTAGS 
for FreshwaterChemical

Table 7-6  Screening of the Groundwater for Effects on Flora/Fauna Using BTAG Screening 
                 Values, Kenilworth Park North Landfill, Washington D.C.

Maximum detected 
groundwater 
concentration

Maximum concentration  
equals or exceeds 

benchmark?

Pesticides (µg/l)

PCBs (µg/l)
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EPA Region 3 BTAGS 
for FreshwaterChemical

Table 7-6  Screening of the Groundwater for Effects on Flora/Fauna Using BTAG Screening 
                 Values, Kenilworth Park North Landfill, Washington D.C.

Maximum detected 
groundwater 
concentration

Maximum concentration  
equals or exceeds 

benchmark?

4-Methylphenol 543 5 No
Benzoic acid 42 140 Yes
Bis(2-ehylhexyl) phthalate 16 13 No
Dibenzofuran 3.7 2 No
Dimethyl phthalate - 11

2,4-Dimethylphenol - 5
2-Methylnaphthalene 4.7 7 Yes
Acenaphthene 5.8 5 No
Anthracene 0.012 2 Yes
Benzo(a)anthracene 0.018 3 Yes
Benzo(a)pyrene 0.015 2 Yes
Benzo(b)fluoranthene - 3
Benzo(g,h,i)perylene - 1
Chrysene - 3
Dibenzo(a,h)anthracene - 1
Fluoranthene 0.04 6 Yes
Fluorene 3 4 Yes
Indeno(1,2,3-cd)pyrene - 1
Naphthalene 1.1 38 Yes
Phenanthrene 0.4 9 Yes
Pyrene 0.025 5 Yes

2-Butanone 14,000 16 No
Acetone 1,500 25 No
Benzene 370 42 No
Carbon disulfide 0.92 3 Yes
Chlorobenzene 1.3 8 Yes
Chloroform 1.8 14 Yes
Methylene chloride 98.1 9.6 No
Tetrachloroethene 111 ND Yes
Toluene 2 24 Yes

Key:
µg/l = micrograms per liter
BTAG = Biological Technical Assistance Group, Revised, EPA Region III, 2005.
Cells with (-) indicate that no screening value is available.  These values cannot be screened out and will be carried through to the baseline screening.

VOCs (µg/l)

BNAs (not PAHs) (µg/l)

PAHs (µg/l)
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Aluminum - 15,600
Antimony 2 2.2 Yes
Arsenic 9.8 8.5 No
Barium - 228
Beryllium - 1.80
Cadmium 0.99 2.10 Yes
Calcium - 24,200
Chromium (as Cr III)  43.4 65.6 Yes
Cobalt 50 24.20 No
Copper 31.60 122 Yes
Iron 20,000 42,400 Yes
Lead 35.8 214 Yes
Magnesium - 3,730
Manganese 460 632 Yes
Mercury 0.18 0.84 Yes
Nickel 22.7 115 Yes
Potassium - 1,940
Selenium 2 1.27 No
Silver 1 10.5 Yes
Sodium - 510
Thallium - 2.52
Vanadium - 66.6
Zinc 121 494 Yes

4, 4'-DDD 0.0049 0.02 Yes
4, 4'-DDE 0.0032 0.041 Yes
4, 4'-DDT 1.58* 0.024
Aldrin - 0.003
alpha-Chlordane - 0.012
Dieldrin 0.0019 0.021 Yes
Endrin aldehyde - 0.012
gamma-Chlordane - 0.011
Heptachlor 0.0680 0.003 No
Heptachlor epoxide 0.0025 0.022 Yes

PCB-1242 0.0227* 0.0643 Yes
PCB-1248 0.31
PCB-1254 0.0227* 0.19 Yes
PCB-1260 0.0227* 0.23 Yes

4-Methyl phenol 0.67 0.43 No
Benzoic Acid 0.65 10 Yes
Bis(2-ethylhexyl)phthalate 0.02 1.6 Yes
Butyl benzyl phthalate 10.90 0.135 No
Dibenzofuran 0.42 1.33 Yes

Table 7-7  Screening of the Sediment for Effects on Flora/Fauna Using BTAG Screening 
                 Values, Kenilworth Park North Landfill, Washington D.C.

Metals (mg/kg)
Chemical

EPA Region 3 BTAGS 
for Freshwater 

Sediment 
Maximum detected 

sediment concentration

Maximum concentration  
equals or exceeds 

benchmark?

Pesticides (mg/kg)

PCBs (mg/kg)

BNAs (not PAHs) (mg/kg)
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Table 7-7  Screening of the Sediment for Effects on Flora/Fauna Using BTAG Screening 
                 Values, Kenilworth Park North Landfill, Washington D.C.

Chemical

EPA Region 3 BTAGS 
for Freshwater 

Sediment 
Maximum detected 

sediment concentration

Maximum concentration  
equals or exceeds 

benchmark?
Di-n-octyl phthalate 6.2* (fauna) 0.091 No

2-Methylnaphthalene 0.0202 0.339 Yes
Acenaphthene 0.0067 2.77 Yes
Acenaphthylene 0.0059 0.0761 Yes
Anthracene 0.0572 6.53 Yes
Benzo(a)anthracene 0.1080 8.81 Yes
Benzo(a)pyrene 0.1500 6.78 Yes
Benzo(b)fluoranthene 3.2* 5.23 Yes
Benzo(g,h,i)perylene 0.17 1.65 Yes
Benzo(k)fluoranthene 0.24 5.20 Yes
Carbazole - 2.25
Chrysene 0.166 8.26 Yes
Dibenzo(a,h)anthracene 0.033 0.709 Yes
Fluoranthene 0.423 19 Yes
Fluorene 0.0774 2.43 Yes
Indeno(1,2,3-cd)pyrene 0.017 1.27 Yes
Naphthalene 0.176 1.48 Yes
Phenanthrene 0.204 21.6 Yes
Pyrene 0.195 18.4 Yes

Key:
mg/kg = milligrams per killogram
BTAG = Biological Technical Assistance Group, Revised, EPA Region III, 2005.

PAHs (mg/kg)
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Aluminum * 0.33 No
Antimony 0.00 No
Arsenic 0.68 No
Barium * 0.00 No
Beryllium 0.57 No
Cadmium -0.07 No
Calcium na na
Chromium (as Cr III)  0.00 No
Cobalt 0.00 No
Copper -0.57 No
Iron * na na
Lead * 0.73 No
Magnesium na na
Manganese * 0.00 No
Mercury -0.47 No
Nickel -0.57 No
Potassium na na
Selenium 0.24 No
Silver 0.00 No
Sodium na na
Thallium na na
Vanadium 0.00 No
Zinc * -0.47 No

  Aldrin 6.75 Yes
  alpha-BHC na na
  alpha-Chlordane 6.60 Yes
  beta-BHC na na
  delta-BHC na na
  4, 4'-DDD 5.87 Yes
  4, 4'-DDE 6.00 Yes
  4, 4'-DDT 6.79 Yes
  Dieldrin 5.45 Yes
  Endosulfan I na na
  Endosulfan II na na
  Endosulfan sulfate na na
  Endrin 5.45 Yes
  Endrin aldehyde na na

Log Kow 
1 for sediment and 

groundwater chemicals Log Kow exceeded 4.3?

Table 7-8 Aquatic Bioaccumulation Screening for Sediment and
               Groundwater Chemicals Using Log Kow Values,
               Kenilworth Park North Landfill, Washington D.C.

Chemical
Metals

Pesticides/PCBs
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Log Kow 
1 for sediment and 

groundwater chemicals Log Kow exceeded 4.3?

Table 7-8 Aquatic Bioaccumulation Screening for Sediment and
               Groundwater Chemicals Using Log Kow Values,
               Kenilworth Park North Landfill, Washington D.C.

Chemical
  Endrin ketone na na
  gamma-Chlordane 6.60 Yes
  Heptachlor 6.21 Yes
  Heptachlor epoxide 4.91 Yes

PCB-1242 ** 6.30 Yes
PCB-1248 na na
PCB-1254 5.61 Yes
PCB-1260 ** 6.30 Yes

Benzoic acid 1.87 No
Bis(2-ethylhexyl)phthalate 8.39 Yes
Butylbenzylphthalate 4.84 Yes
Dibenzofuran (furan) *** 1.36 No
Dimethyl phthalate 1.66 No
Di-n-octylphthalate 8.54 Yes
2,4-Dimethylphenol 2.61 No
4- Methylphenol 1.97 2 No

BNAs (not PAHs)
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Log Kow 
1 for sediment and 

groundwater chemicals Log Kow exceeded 4.3?

Table 7-8 Aquatic Bioaccumulation Screening for Sediment and
               Groundwater Chemicals Using Log Kow Values,
               Kenilworth Park North Landfill, Washington D.C.

Chemical

Acenaphthene 4.15 No
Acenaphthylene 3.94 No
Anthracene 4.35 Yes
Benzo(a)anthracene 5.52 Yes
Benzo(a)pyrene 6.11 Yes
Benzo(b)fluoranthene 6.11 Yes
Benzo(g,h,i)perylene 6.70 Yes
Benzo(k)fluoranthene 6.11 Yes
Carbazole 3.23 No
Chrysene 5.52 Yes
Dibenz(a,h)anthracene 6.70 Yes
Fluoranthene 4.93 Yes
Fluorene 4.02 No
Indeno(1,2,3-cd)pyrene 6.70 Yes
2-Methylnaphthalene 3.72 No
Naphthalene 3.17 No
Phenanthrene 4.35 Yes
Pyrene 4.93 Yes

Acetone -0.24 No
Benzene 1.99 No
2-Butanone 0.84 No
Carbon disulfide 1.94 No
Chlorobenzene 2.64 No
Chloroform 1.52 No
Methylene chloride 1.34 No
Tetrachloroethene na na
Toluene 2.54 No

Key:

2 Source of Log Kow for this chemical EPA 1986
(*) Detected in both the surface water and sediment
(**) Value is for polychlorinated biphenyls
(***) Value is for furans
na - not available

1 Source of Log Kow: Figure 30, Summary of Physical and Chemical Properties, 30 Texas Annotated Code, Chapter 350.73(e).

PAHs

VOCs
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The terrestrial bioaccumulation screening for surface soil and surface water 
showed that the log Kow for 45 organic compounds exceeded 3.5.  These chemicals 
included 3 PCBs and 21 SVOCs (including 17 PAHs) (see Table 7-7).  No chemi-
cals were added to the list of COPECs as a result of this screening step for surface 
soil and surface water. 
 
7.6.3 Food Chain Modeling 
Following the first two screening steps and retaining all applicable COPECs, HQs 
were calculated for the terrestrial and aquatic receptors chosen for evaluation us-
ing maximum COPEC concentrations.  Note that some COPECs were screened 
out using BTAG screening in one media, but not in all media.  If that happened, 
the COPEC was used in the food chain modeling.  As a result, all COPECs 
screened out in soil were retained because they exceeded the BTAG criteria in 
groundwater.  COPECs screened out in groundwater either exceeded the BTAG in 
soil or sediment or there was no BTAG available in the other media, so the 
COPEC was retained, except for VOCs and 4-methylphenol.  Because VOCs were 
analyzed only in groundwater, if they were screened out in groundwater, they were 
not retained.  Three compounds—4-methylphenol, butyl benzyl phthalate, and di-
n-octylphthalate—remained screened out in sediments. 
 
Food chain modeling was estimated by calculating exposure doses for each recep-
tor.  Then, if a toxicity reference factor was available for the receptor, a NOAEL-
based HQ (HQn) and a LOAEL-based HQ (HQl) were calculated.  HQs were cal-
culated for the meadow vole, short-tailed shrew, American robin, red-tailed hawk, 
red fox, and great blue heron.  These receptors were evaluated for exposure to the 
following media: 
 
■ Meadow vole – surface soil, surface water, and plants; 
 
■ Short-tailed shrew and American robin - surface soil, surface water, and soil 

invertebrates; 
 
■ Red-tailed hawk - surface soil, surface water, and small mammals; 
 
■ Red fox - surface soil, surface water, and small mammals; and 
 
■ Great blue heron - sediment, surface water, and fish. 
 
Meadow voles and short-tailed shrews burrow underground to a depth no greater 
than two feet.  No subsurface soil samples were taken at this depth; therefore, only 
surface soil results were used in the food chain modeling.  Tables H-3 through H-7 
in Appendix H summarize the results of the food chain modeling for the five ter-
restrial wildlife receptors.  Table H-8 in Appendix H summarizes the results for the 
aquatic receptor, the great blue heron. 
 



 
 

7.  Ecological Risk Assessment 
 

 
11:001096_OX38_20 7-36 
KPN  Final RI 110107.doc11/8/2007 

 
Meadow Vole 
The HQn for fourteen metals, one pesticide, and two PCBs exceeded 1 for this re-
ceptor (see Table H-3 and Table 7-8).  The HQl exceeded 1 for twelve metals, one 
pesticide, and two PCBs.  The HQns that exceeded 1 ranged in magnitude from 1.8 
for selenium to 2,181 for aluminum.  HQls that exceeded 1.0 ranged in magnitude 
from 1.47 for dieldrin to 218 for aluminum.  All HQs calculated for the remaining 
COPECs fell below 1.  Of all metal COPECs for this receptor, chromium, lead, 
antimony, aluminum, iron, and thallium all had high HQs.  Due to the presence of 
metals, dieldrin, and PCBs in soil and water, considerable risk to the vole is pre-
dicted. 
 
Short-tailed Shrew 
The HQn for sixteen metals, one pesticide, and two PCBs exceeded 1 for this re-
ceptor (see Table H-4).  The HQl exceeded 1 for thirteen metals, one pesticide, 
and two PCBs.  The HQns that exceeded 1.0 ranged in magnitude from 1.1 for co-
balt to 4,158 for aluminum.  The HQls that exceeded 1 ranged in magnitude from 
1.3 for beryllium to 416 for aluminum.  All HQs calculated for the remaining CO-
PECs were 1 or below 1.  This receptor showed results similar to the meadow 
vole; the metals and PCBs posed the most risk.  However, the HQs calculated for 
metals for this receptor were quite high even in comparison with the vole.  In addi-
tion to the metals and PCBs, risk to the shrew is predicted due to the presence of 
pesticides. 
 
American Robin 
The HQn for fifteen metals, one SVOC, five pesticides, and two PCBs exceeded 1 
for this receptor (see Table H-5).  The HQl exceeded 1 for twelve metals, four pes-
ticides, and one PCB.  The HQns that exceeded 1 ranged in magnitude from 1.1 for 
manganese to 493.5 for lead.  The HQls that exceeded 1.0 ranged in magnitude 
from 1.21 for endrin to 415 for lead.  All HQs calculated for the remaining  
COPECs fell below 1.  This receptor showed results similar to the vole and shrew, 
with metals posing the greatest risk.  Chromium, aluminum, iron, lead, and vana-
dium HQs were very high for the robin.  In addition to the metals, considerable 
risk to the robin from pesticides and PCBs in water and soil is predicted. 
 
Red-tailed Hawk 
The HQn for eleven metals, five pesticides, and two PCBs exceeded 1 for this re-
ceptor (see Table H-6).  The HQl exceeded 1.0 for nine metals, three pesticides, 
and one PCB.  The HQns that exceeded 1 ranged in magnitude from 1.3 for arsenic 
and PCB-1260 to 105 for lead.  The HQls that exceeded 1.0 ranged in magnitude 
from 1.6 for PCB-1254 to 88 for lead.  All HQs calculated for the remaining CO-
PECs fell below 1.  The metals that show the most risk for the hawk are aluminum, 
chromium, iron, lead, and vanadium.  In addition to the metals, risk to the hawk 
would be expected due to the consumption of pesticides and PCBs taken up into 
small mammals.  However, the greatest risk posed to this receptor is from expo-
sure to metals. 



Aluminum * 0.33 No
Antimony 0.00 No
Arsenic 0.68 No
Barium * 0.00 No
Beryllium 0.57 No
Cadmium -0.07 No
Calcium na na
Chromium (as Cr III)  0.00 No
Cobalt 0.00 No
Copper -0.57 No
Iron * na na
Lead * 0.73 No
Magnesium na na
Manganese * 0.00 No
Mercury -0.47 No
Nickel -0.57 No
Potassium na na
Selenium 0.24 No
Silver 0.00 No
Sodium na na
Thallium na na
Vanadium 0.00 No
Zinc * -0.47 No

4,4'-DDD 5.87 Yes
4,4'-DDE 6.00 Yes
4,4'DDt 6.79 Yes
Aldrin 6.75 Yes
alpha-BHC na na
alpha-Chlordane 6.60 Yes
beta-BHC na na
delta-BHC na na
Dieldrin 5.45 Yes
Endosulfan I na na
Endosulfan II na na
Endosulfan sulfate na na
Endrin 5.45 Yes
Endrin aldehyde na na

Log Kow 
1 for surface/subsurface 

soil and groundwater chemicals Log Kow exceeds 3.5?

Table 7-9 Terrestrial Bioaccumulation Screening for Surface Soil, Subsurface Soil and
                Groundwater Chemicals Using Log Kow Values, Kenilworth Park North
                Landfill, Washington D.C.

Chemical
Metals

Pesticides/PCBs
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Log Kow 
1 for surface/subsurface 

soil and groundwater chemicals Log Kow exceeds 3.5?

Table 7-9 Terrestrial Bioaccumulation Screening for Surface Soil, Subsurface Soil and
                Groundwater Chemicals Using Log Kow Values, Kenilworth Park North
                Landfill, Washington D.C.

Chemical
Endrin ketone na na
gamma-BHC na na
gamma-Chlordane 6.60 Yes
Heptachlor 6.21 Yes
Heptachlor epoxide 4.91 Yes
Methoxychlor 5.67 Yes

   PCB-1242** 6.3 Yes
   PCB-1248 na

PCB-1254 5.61 Yes
PCB-1260 ** 6.30 Yes

4-Chloroaniline 1.72 No
Benzoic acid 1.87 No
Bis(2-ethylhexyl)phthalate 8.39 Yes
Butylbenzylphthalate 4.84 Yes
2,4-Dimethylphenol 2.61 No
Dibenzofuran (furan) *** 1.36 No
Diethyl phthalate 2.65 No
Dimethyl phthalate 1.66 No
Di-n-butyl phthalate 4.61 Yes
Di-n-octylphthalate 8.54 Yes
Phenol 1.51 No
4- Methylphenol 1.97 2 No

Acenaphthene 4.15 Yes
Acenaphthylene 3.94 Yes
Anthracene 4.35 Yes
Benzo(a)anthracene 5.52 Yes
Benzo(a)pyrene 6.11 Yes
Benzo(b)fluoranthene 6.11 Yes

BNAs (not PAHs)

PAHs

 11:001096_GT05_02-Arlington
Table 7-1 to 7-7 Revised 092507.xls-terrest_bio_accum7-9-11/7/2007



Log Kow 
1 for surface/subsurface 

soil and groundwater chemicals Log Kow exceeds 3.5?

Table 7-9 Terrestrial Bioaccumulation Screening for Surface Soil, Subsurface Soil and
                Groundwater Chemicals Using Log Kow Values, Kenilworth Park North
                Landfill, Washington D.C.

Chemical
Benzo(g,h,i)perylene 6.70 Yes
Benzo(k)fluoranthene 6.11 Yes
Carbazole 3.23 No
Chrysene 5.52 Yes
Dibenz(a,h)anthracene 6.70 Yes
Fluoranthene 4.93 Yes
Fluorene 4.02 Yes
Indeno(1,2,3-cd)pyrene 6.70 Yes
2-Methylnaphthalene 3.72 Yes
Naphthalene 3.17 No
Phenanthrene 4.35 Yes
Pyrene 4.93 Yes

2-Butanone 0.84 No
Acetone -0.24 No
Benzene 1.99 No
Carbon disulfide 1.94 No
Chlorobenzene 2.64 No
Chloroform 1.52 No
Methylene chloride 1.34 No
Tetrachloroethene na na
Toluene 2.54 No

Key:

2 Source of Log Kow for this chemical EPA 1986
(*) Detected in both the surface water and surface soil
(**) Value is for polychlorinated biphenyls
(***) Value is for furans
na - not available

1 Source of Log Kow: Figure 30, Summary of Physical and Chemical Properties, 30 Texas Annotated Code, Chapter 350.73(e).

VOCs
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Red Fox 
The HQn for ten metals, three SVOCs (including two PAHs), two pesticides, and 
two PCBs exceeded 1 for this receptor (see Table H-7).  No HQl exceeded 1.0.  
The HQns that exceeded 1 ranged in magnitude from 1.6 for barium to 814 for 
aluminum.  All HQs calculated for the remaining COPECs fell below 1.  The re-
sults suggest that the metals that would present the most risk for the red fox are 
aluminum and iron.  In addition to the metals, risk to the fox from the consumption 
of pesticides and PCBs present in soil and small mammals would be expected. 
 
Great Blue Heron 
The HQn for nine metals and three pesticides exceeded 1.0 for this receptor (see 
Table H-8).  The HQl equaled or exceeded 1 for seven metals.  The HQns that ex-
ceeded 1 ranged in magnitude from 1.12 for arsenic to 125 for iron.  The HQls that 
exceeded 1 ranged in magnitude from 1.2 for zinc to 32 for lead.  All HQs calcu-
lated for the remaining COPECs equaled or fell below 1.0.  Of all metal COPECs 
for this receptor, aluminum, iron, lead, and vanadium presented the highest level of 
risk from the ingestion of fish.  This was also true for the three pesticides, with 
4,4’-DDE showing the highest level of risk of the three. 
 
COPEC HQns that exceeded 1 for all five terrestrial receptors included aluminum, 
arsenic, barium, cadmium, chromium, copper, iron, lead, vanadium, zinc, dieldrin, 
PCB-1254, and PCB-1260.  The HQns were usually much greater than 1.  For the 
HQls calculated for these receptors, no chemical exceeded 1 for all five terrestrial 
receptors.  Table 7-10 summarizes the HQs calculated using NOAELs for the ter-
restrial receptors and Table 7-11 summarizes the HQs calculated using LOAELs 
for these receptors.  Table 7-12 summarizes the HQs calculated using the 
NOAELs and LOAELs for the great blue heron. 
 
7.7 Risk Characterization 
Terrestrial and aquatic habitats exist on and near the Site where ecological recep-
tors have the potential to be found.  For example, heavily vegetated areas, wet-
lands on and near the Site, and the Anacostia River are habitats where ecological 
receptors are likely to be found.  
 
The results of this SLERA suggest that wildlife that forage on-site and near the 
Site in the Anacostia River and Watts Branch may be adversely affected by site-
related contamination in surface soil and sediment.  The potential ecological risks 
are largely driven by the estimated exposure from diet and, to a lesser extent, by 
the estimated exposure from incidental ingestion of sediment and/or soil.  How-
ever, these risk estimates are highly conservative because they assume that all in-
take of food and sediment/soil occurs at the Site.  



Meadow 
Vole

Short-tailed 
Shrew

American 
Robin

Red-tailed 
Hawk Red Fox

HQn HQn HQn HQn HQn

Aluminum 2.2E+03 4.2E+03 2.1E+02 4.5E+01 8.1E+02
Antimony 5.5E+01 1.0E+02 N/A N/A 2.0E+01
Arsenic 2.4E+00 4.6E+00 6.2E+00 1.3E+00 9.1E-01
Barium 4.4E+00 8.4E+00 6.1E+01 1.3E+01 1.6E+00
Beryllium 6.8E-01 1.3E+00 N/A N/A 2.5E-01
Cadmium 5.1E+00 9.8E+01 1.5E+01 3.1E+00 1.9E+00
Chromium 6.8E+01 1.3E+02 3.4E+02 7.2E+01 2.5E+01
Cobalt 5.9E-01 1.1E+00 3.1E+00 6.6E-01 2.2E-01
Copper 1.6E+01 3.1E+01 9.1E+01 4.8E+00 6.1E+00
Iron 1.8E+02 3.4E+02 4.9E+02 1.0E+02 6.7E+01
Lead 3.1E+01 5.9E+01 4.9E+02 1.1E+02 1.2E+01
Manganese 2.1E+00 4.1E+00 1.1E+00 2.2E-01 8.0E-01
Mercury 2.4E-01 4.7E-01 4.0E+01 8.4E+00 9.1E-02
Nickel 4.9E-01 9.4E-01 1.4E+00 3.0E-01 1.8E-01
Selenium 1.8E+00 3.4E+00 4.0E+00 8.4E-01 6.8E-01
Silver 2.6E-01 5.0E-01 N/A N/A 9.7E-02
Thallium 9.7E+01 1.8E+02 N/A N/A 3.6E+01
Vanadium 6.4E+00 1.2E+01 4.3E+02 9.1E+01 2.4E+00
Zinc 2.3E+00 4.4E+00 2.9E+01 6.1E+00 8.5E-01

4,4'-DDD 7.8E-02 1.5E-01 1.2E+02 2.6E+01 2.9E-02
4,4'-DDE 1.3E-01 2.4E-01 2.0E+02 4.3E+01 4.7E-02
4,4'-DDT 1.7E-01 3.2E-01 2.7E+02 5.7E+01 6.3E-02
Aldrin 2.7E-02 5.1E-02 N/A N/A 1.0E-02
alpha-BHC N/A N/A N/A N/A N/A
alpha-Chlordane 3.2E-02 6.1E-02 3.8E-01 8.1E-02 1.2E-02
beta-BHC 5.2E-05 5.5E-05 N/A N/A 3.4E-01
delta-BHC N/A N/A N/A N/A N/A
Dieldrin 1.5E+01 2.8E+01 2.1E+01 4.5E+00 5.5E+00
Endosulfan I 3.0E-01 5.8E-01 1.9E-02 5.3E-03 1.1E-01
Endosulfan II 2.2E-01 4.3E-01 1.9E-02 3.9E-03 8.4E-02
Endrin 2.4E-01 4.6E-01 1.2E+01 2.6E+00 8.9E-02
Endrin aldehyde N/A N/A N/A N/A N/A
Endrin ketone N/A N/A N/A N/A N/A
gamma-BHC 0.0E+00 0.0E+00 N/A N/A 0.0E+00
gamma-Chlordane 3.4E-02 6.5E-02 4.0E-01 8.6E-02 1.3E-02
Heptachlor 7.2E-05 7.7E-05 N/A 2.1E-06 9.2E-05
Heptachlor epoxide 1.9E-01 3.7E-01 N/A N/A 7.2E-02
Methoxychlor 2.2E-03 4.3E-03 N/A N/A 8.4E-04
PCB-1242 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
PCB-1248 8.2E-03 8.7E-03 N/A N/A 3.3E-03
PCB-1254 3.7E+01 7.0E+01 7.7E+01 1.6E+01 6.7E+00
PCB-1260 9.6E+00 1.8E+01 5.9E+00 1.3E+00 3.6E+00

2,4-Dimethylphenol N/A N/A N/A N/A N/A
Benzoic acid N/A N/A N/A N/A N/A
Bis(2-ethylhexyl)phthalate 2.2E-02 4.1E-02 2.0E+00 4.2E-01 8.1E-03
Dibenzofuran N/A N/A N/A N/A N/A

Table 7-10  Summary of Hazard Quotients Calculated Using NOAELs for
                  Terrestrial Receptors, Kenilworth Park North Landfill, Washington D.C.

BNAs (not PAHs)

COPEC

Pesticides/PCBs
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Meadow 
Vole

Short-tailed 
Shrew

American 
Robin

Red-tailed 
Hawk Red Fox

HQn HQn HQn HQn HQn

Table 7-10  Summary of Hazard Quotients Calculated Using NOAELs for
                  Terrestrial Receptors, Kenilworth Park North Landfill, Washington D.C.

COPEC
Dimethyl phthalate N/A N/A N/A N/A N/A
Phenol N/A N/A N/A N/A N/A

2-Methylnapthalene N/A N/A N/A N/A N/A
Acenaphthene 4.1E-02 7.8E-02 2.9E-02 6.2E-03 1.5E-02
Acenaphthylene N/A N/A N/A N/A N/A
Anthracene 9.3E-02 1.8E-01 6.7E-02 1.4E-02 3.5E-02
Benzo(a)anthracene 3.0E-01 5.8E-01 2.2E-01 4.6E-02 1.1E-01
Benzo(a)pyrene 3.9E-01 7.5E-01 N/A N/A 1.5E-01
Benzo(b)fluoranthene 3.9E-01 7.4E-01 2.8E-01 5.9E-02 1.4E-01
Benzo(g,h,i)perylene 2.0E-01 3.8E-01 1.4E-01 3.0E-02 7.4E-02
Benzo(k)fluoranthene 4.1E-01 7.4E-01 3.0E-01 6.3E-02 1.5E-01
Chrysene 2.7E-01 5.2E-01 2.0E-01 4.2E-02 1.0E-01
Fluoranthene 5.2E-01 9.9E-01 3.7E-01 7.9E-02 1.9E-01
Fluorene 4.2E-02 7.9E-02 2.9E-02 6.3E-03 1.6E-02
Indeno(1,2,3-cd)pyrene 2.2E-01 4.1E-01 1.5E-01 3.3E-02 8.0E-02
Napthalene 2.0E-02 3.2E-02 1.0E-02 2.3E-03 7.5E-03
Phenanthrene 3.2E-02 5.9E-02 2.2E-02 4.7E-03 1.2E-02
Pyrene 4.1E-01 7.9E-01 3.0E-01 6.3E-02 1.5E-01

4-Chloroaniline N/A N/A N/A N/A N/A
Benzene 3.3E-04 3.6E-04 N/A N/A 1.4E-04
Carbazole N/A N/A N/A N/A N/A
Carbon disulfide N/A N/A N/A N/A N/A
Chlorobenzene N/A 1.4E-03 N/A N/A N/A
Chloroform 2.0E-04 2.1E-04 N/A N/A 7.9E-05
Toluene 1.9E-04 2.1E-04 N/A N/A 7.9E-05
Note:  Shade exceeds the departure point of 1.

Key:
Blank cell = Not detected above the sample quantitation limit or NOAEL not available.
HQn = Hazard Quotient using the NOAEL.
NOAEL = No observed adverse effects level.

PAHs

VOCs
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Meadow Vole
Short-tailed 

Shrew
American 

Robin
Red-tailed 

Hawk Red Fox
HQl HQl HQl HQl HQl

Aluminum 2.2E+02 4.2E+02 N/A N/A 1.0E-01
Antimony 5.5E+00 1.0E+01 N/A N/A 1.0E-01
Arsenic 1.5E+00 2.9E+00 3.9E+00 8.3E-01 6.3E-01
Barium 1.9E+00 3.6E+00 3.0E+01 6.4E+00 4.3E-01
Beryllium N/A N/A N/A N/A N/A
Cadmium 3.9E+00 7.5E+00 9.2E+00 2.0E+00 7.7E-01
Chromium N/A N/A 3.2E+02 6.8E+01 N/A
Cobalt 4.0E-01 7.6E-01 3.0E+00 6.5E-01 6.7E-01
Copper 1.3E+01 2.4E+01 1.7E+01 3.7E+00 7.7E-01
Iron 1.8E+01 3.4E+01 4.9E+01 1.0E+01 1.0E-01
Lead 2.9E+01 5.6E+01 4.1E+02 8.8E+01 9.4E-01
Manganese 6.6E-01 1.3E+00 N/A N/A 3.1E-01
Mercury N/A N/A 2.0E+01 4.2E+00 N/A
Nickel 2.5E-01 4.7E-01 1.0E+00 2.2E-01 5.0E-01
Selenium 1.1E+00 2.1E+00 2.0E+00 4.2E-01 6.1E-01
Silver 2.6E-02 5.0E-02 N/A N/A 1.0E-01
Thallium 9.7E+00 1.8E+01 N/A N/A 1.0E-01
Vanadium 5.2E+00 9.9E+00 3.5E+02 7.5E+01 8.1E-01
Zinc 1.1E+00 2.2E+00 1.6E+01 3.5E+00 5.0E-01

4,4'-DDD 1.6E-02 3.0E-02 1.2E+01 2.6E+00 2.0E-01
4,4'-DDE 2.5E-02 4.8E-02 2.0E+01 4.3E+00 2.0E-01
4,4'-DDT 3.4E-02 6.5E-02 2.7E+01 5.7E+00 2.0E-01
Aldrin 5.3E-03 1.0E-02 N/A N/A 2.0E-01
alpha-BHC N/A N/A N/A N/A N/A
alpha-Chlordane 1.6E-02 3.1E-02 7.6E-02 1.6E-02 5.0E-01
beta-BHC 1.0E-05 1.1E-05 N/A N/A 2.0E-01
delta-BHC N/A N/A N/A N/A N/A
Dieldrin 1.5E+00 2.8E+00 N/A N/A 1.0E-01
Endosulfan I N/A N/A N/A N/A N/A
Endosulfan II N/A N/A N/A N/A N/A
Endrin 2.4E-02 4.6E-02 1.2E+00 2.6E-01 1.0E-01
Endrin aldehyde N/A N/A N/A N/A N/A
Endrin ketone N/A N/A N/A N/A N/A
gamma-BHC N/A N/A N/A N/A N/A
gamma-Chlordane 1.7E-02 3.3E-02 8.1E-02 1.7E-02 5.0E-01
Heptachlor 1.6E-05 1.7E-05 N/A N/A 6.9E-02
Heptachlor epoxide 8.9E-03 1.3E-02 N/A N/A 1.5E-01
Methoxychlor 1.1E-03 2.1E-03 N/A N/A 5.0E-01
PCB-1242 0.0E+00 0.0E+00 N/A N/A 1.0E-01
PCB-1248 8.2E-04 8.7E-04 N/A N/A 1.0E-01
PCB-1254 3.7E+00 7.0E+00 7.7E+00 1.6E+00 2.0E-01
PCB-1260 7.4E+00 1.4E+01 5.9E-01 1.3E-01 7.7E-01

2,4-Dimethylphenol N/A N/A N/A N/A N/A
Benzoic acid N/A N/A N/A N/A N/A
Bis(2-ethylhexyl)phthalate 2.2E-03 4.1E-03 N/A N/A 1.0E-01

BNAs (not PAHs)

Table 7-11  Summary of Hazard Quotients Calculated Using LOAELs for Terrestrial 
                  Receptors, Kenilworth Park North Landfill, Washington D.C.

COPEC
Metals

Pesticides/PCBS
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Meadow Vole
Short-tailed 

Shrew
American 

Robin
Red-tailed 

Hawk Red Fox
HQl HQl HQl HQl HQl

Table 7-11  Summary of Hazard Quotients Calculated Using LOAELs for Terrestrial 
                  Receptors, Kenilworth Park North Landfill, Washington D.C.

COPEC
Dibenzofuran N/A N/A N/A N/A N/A
Dimethyl phthalate N/A N/A N/A N/A N/A
Phenol N/A N/A N/A N/A N/A

2-Methylnapthalene N/A N/A N/A N/A N/A
Acenaphthene 2.1E-02 3.9E-02 2.9E-03 6.2E-04 5.0E-01
Acenaphthylene N/A N/A N/A N/A N/A
Anthracene 4.7E-02 8.9E-02 6.7E-03 1.4E-03 5.0E-01
Benzo(a)anthracene 1.5E-01 2.9E-01 2.2E-02 4.6E-03 5.0E-01
Benzo(a)pyrene 3.9E-02 7.5E-02 N/A N/A 1.0E-01
Benzo(b)fluoranthene 1.9E-01 3.7E-01 2.8E-02 5.9E-03 5.0E-01
Benzo(g,h,i)perylene 9.9E-02 1.9E-01 1.4E-02 3.0E-03 5.0E-01
Benzo(k)fluoranthene 2.1E-01 3.9E-01 3.0E-02 6.3E-03 5.0E-01
Chrysene 1.4E-01 2.6E-01 2.0E-02 4.2E-03 5.0E-01
Fluoranthene 2.6E-01 5.0E-01 3.7E-02 7.9E-03 5.0E-01
Fluorene 2.1E-02 4.0E-02 2.9E-03 6.3E-04 5.0E-01
Indeno(1,2,3-cd)pyrene 1.1E-01 2.1E-01 8.1E-02 3.3E-03 5.0E-01
Napthalene 9.8E-03 1.6E-02 1.0E-03 2.3E-04 5.0E-01
Phenanthrene 1.6E-02 3.0E-02 2.2E-03 4.7E-04 5.0E-01
Pyrene 2.1E-01 4.0E-01 3.0E-02 6.3E-03 5.0E-01

4-Chloroaniline N/A N/A N/A N/A N/A
Benzene 3.3E-05 3.6E-05 N/A N/A 1.0E-01
Carbazole N/A N/A N/A N/A N/A
Carbon disulfide N/A N/A N/A N/A N/A
Chlorobenzene N/A 7.0E-04 N/A N/A N/A
Chloroform 7.2E-05 7.6E-05 N/A N/A 3.7E-01
Toluene 1.9E-05 2.1E-05 N/A N/A 1.0E-01

PAHs

VOCs
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NOAEL LOAEL
HQn HQl

Aluminum 4.2E+01 N/A
Antimony N/A N/A
Arsenic 1.1E+00 7.0E-01
Barium 3.2E+00 1.6E+00
Beryllium N/A N/A
Cadmium 4.2E-01 2.6E-01
Chromium 7.2E+00 6.9E+00
Cobalt 9.3E-01 9.1E-01
Copper 7.6E-01 5.8E-01
Iron 1.2E+02 1.2E+01
Lead 3.9E+01 3.2E+01
Manganese 1.9E-01 N/A
Mercury 5.5E-01 2.7E-01
Nickel 4.4E-01 3.2E-01
Silver N/A N/A
Selenium 7.5E-01 3.7E-01
Thallium N/A N/A
Vanadium 5.7E+01 4.7E+01
Zinc 2.1E+00 1.2E+00

4,4'-DDD 2.1E+00 2.1E-01
4,4'-DDE 4.3E+00 4.3E-01
4,4'-DDT 2.5E+00 2.5E-01
Aldrin N/A N/A
alpha-BHC N/A N/A
alpha-Chlordane 1.6E-03 3.3E-04
beta-BHC N/A N/A
Dieldrin 8.0E-02 N/A
delta-BHC N/A N/A
Endosulfan I 1.6E-07 N/A
Endosulfan II 3.2E-07 N/A
Endrin 1.1E-04 1.1E-05
Endrin aldehyde N/A N/A
Endrin ketone N/A N/A
gamma-BHC N/A N/A
gamma-Chlordane 1.5E-03 3.0E-04
Heptachlor 4.1E-04 N/A
Heptachlor epoxide N/A N/A
Methoxychlor N/A N/A
PCB-1242 4.6E-02 N/A
PCB-1248 N/A N/A
PCB-1254 3.1E-01 3.1E-02
PCB-1260 7.5E-02 7.5E-03

Benzoic Acid N/A N/A
Bis(2-ethylhexyl)phthalate 4.3E-01 N/A
Dibenzofuran N/A N/A

Table 7-12  Summary of Hazard Quotients Calculated Using NOAELs and LOAELs
                   for Aquatic Receptors, Kenilworth Park North Landfill, Washington D.C.

Great Blue Heron

BNAs (not PAHs)

Pesticides/PCBs

Metals
COPEC
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NOAEL LOAEL
HQn HQl

Table 7-12  Summary of Hazard Quotients Calculated Using NOAELs and LOAELs
                   for Aquatic Receptors, Kenilworth Park North Landfill, Washington D.C.

Great Blue Heron

COPEC
Dimethyl phthalate N/A N/A
Phenol N/A N/A
PAHS
2,4-Dimethylphenol N/A N/A
2-Methylnaphthalene N/A N/A
Acenaphthene 8.1E-02 8.1E-03
Acenaphthylene N/A N/A
Anthracene 1.9E-01 1.9E-02
Benzo(a)anthracene 2.6E-01 2.6E-02
Benzo(a)pyrene N/A N/A
Benzo(b)fluoranthene 1.5E-01 1.5E-02
Benzo(g,h,i)perylene 4.8E-02 4.8E-03
Benzo(k)fluoranthene 1.5E-01 1.5E-02
Carbazole N/A N/A
Chrysene 2.4E-01 2.4E-02
Dibenzo(a,h)anthracene N/A N/A
Fluoranthene 6.0E-02 1.0E-02
Fluorene 1.0E-02 1.0E-03
Indeno(1,2,3-cd)pyrene 3.7E-02 3.7E-03
Napthalene 4.4E-02 4.4E-03
Phenanthrene 6.3E-01 6.3E-02
Pyrene 5.4E-01 5.4E-02
VOCs
4-Chloroaniline N/A N/A
Benzene N/A N/A
Carbon Disulfide N/A N/A
Chlorobenzene N/A N/A
Chloroform N/A N/A
Di-n-butyl phthalate 0.0E+00 0.0E+00
Toluene N/A N/A

Note:  Shade exceeds the departure point of 1.
Key:
Blank cell = not detected above the sample quantitation limit or NOAEL/LOAEL not available.
HQn = Hazard Quotient using the NOAEL.
HQl = Hazard Quotient using the LOAEL.
LOAEL = Lowest observed adverse effects level.
NOAEL = No observed adverse effects level.
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HQs for VOCs and SVOCs did not exceed 1.  Although HQs for certain pesticides 
and PCBs exceeded 1, they were, in general, lower than for metals.  However, ad-
verse effects could potentially exist for all COPECs with HQs greater than unity.  
Aluminum and iron greatly exceeded unity for all wildlife receptors evaluated.  
These metals had some of the highest risk levels for the mammalian receptors.   
 
The BTAG screening evaluation for benthic invertebrates, pelagic aquatic life, soil 
invertebrates, and plants suggests that these receptor groups potentially could be 
adversely affected by site-related chemicals.  Most chemicals detected in the sur-
face soil and sediment at the Site exceeded the BTAG screening benchmarks.  The 
BTAG benchmarks are based upon the lowest screening value from a combination 
of sources and are considered to be protective of the most sensitive organism in a 
medium. 
 
7.8 Uncertainty 
The risk screening for ecological receptors involves several notable uncertainties 
regarding potential risks to wildlife posed by site-related chemicals.  These are de-
scribed below. 
 
■ The bioavailability of metals in environmental media at the site is poorly under-

stood.  To be conservative, it was assumed that 100% of the metals present in 
water, sediment, and surface soil were bioavailable.  If bioavailability is less 
than 100%, potential risks to all categories of ecological receptors would be 
correspondingly lower.  

 
■ Food chain transfer of metals at the site is poorly understood.  The risks to 

wildlife at the site are largely driven by estimated concentrations of chemicals 
in plants and wildlife prey.  The prey concentrations were calculated using up-
take factors supplied by the ERT spreadsheets.  The uncertainty associated 
with this approach often is high because a number of site-specific factors affect 
food-chain transfer of chemicals.  Site-specific data on chemical levels in plants 
and wildlife food items would be needed to reduce the uncertainty in this area.   

 
■ To be conservative, the maximum concentrations in water, sediment, and sur-

face soils were used to estimate wildlife risks at the Site.  However, in reality, 
wildlife receptors at the Site are exposed to a range of concentrations.   

 
■ Analytes for which species-specific NOAEL or LOAEL values were not avail-

able could not be evaluated.  This could potentially underestimate the risks to 
the specific receptors at this Site. 

 
■ Wildlife use of the Site has not been well characterized.  To be conservative, it 

was assumed the wildlife receptors evaluated in this assessment spend 100% of 
their time on-site.  However, in reality, wildlife are mobile and are exposed to 
chemicals throughout their range.  If the Site is less attractive to wildlife than 
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the surrounding area, wildlife use of the Site and the risks posed by the Site 
may be considerably lower.  For example, wildlife is unlikely to use the mowed 
area for nesting habitat and would only forage in it when it is not being used by 
people. 

 
■ Groundwater maximum concentrations were used as a surrogate for surface 

water because no surface water data are available for the Site.  Many analytes 
occur at higher levels in groundwater compared with surface water.  Hence, 
this substitution is conservative and biases the risk estimates high. 

 
7.9 Results of BERA PF 
As discussed in the introduction of this section, the SLERA was the first step of a 
multi-step process to evaluate the potential risks the ecological receptors at the 
Site.  A Risk Assessment Work Plan was developed that described the process to 
refine the screening process, using more site-specific information and uptake fac-
tors.  The first step outline in the RAWP is the development of the Baseline Eco-
logical Risk Assessment Problem Formulation document.  This document was pub-
lished in Fall 2007 and is available under a separate cover.  The following section 
summarizes the process and results of the BERA PF. 
 
7.9.1 BERA PF Process and Results 
Activities performed in support of preparation of the BERA PF included the fol-
lowing: 
 
■ Refining the list of chemicals of potential ecological concern set forth in the 

SLERA; 
 
■ Further characterizing ecological effects of contaminants; 
 
■ Reviewing and refining information on contaminant fate and transport, com-

plete exposure pathways, and ecosystems potentially at risk; 
 
■ Selecting assessment endpoints; and 
 
■ Developing a refined conceptual site model with risk questions that further in-

vestigation can address. 
 
The COPEC list was refined using a multi-step process.  A community level analy-
sis was conducted to evaluate the effects on soil flora and fauna and benthic inver-
tebrates.  Screening values were updated using the most recent guidance or scien-
tific literature and were compared with chemical concentrations in surface soil, 
subsurface soil, and sediment collected from all investigations that were conducted 
at the Site.  The frequency of detect and frequency of benchmark exceedances 
were also examined to determine the final list of COPECs for each community.  
The following summarizes the COPECs for each community: 
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■ Flora (surface soil):  11 metals, 5 pesticides, and 10 PAHs. 
 
■ Fauna (surface soil):  9 metals, 5 pesticides, and 13 PAHs. 
 
■ Flora (subsurface soil):  15 metals, 3 pesticides, 1 SVOC, and 14 PAHs. 
 
■ Fauna (subsurface soil): 9 metals, 3 pesticides, 1 SVOC, and 15 PAHs. 
 
■ Benthic invertebrates:  10 metals, 7 pesticides, 4 PCBs, 2 SVOCs, and 15 

PAHs 
 
To evaluate potential effects to wildlife, the SLERA assumed that the Site was a 
closed system and that all food and habitat requirements were supplied by the Site.  
It also assumed that wildlife were exposed continuously to the maximum contami-
nant concentrations and that all contaminants were 100% bioavailable.  To refine 
the COPEC list for wildlife, the length of time of exposure and the percentage of a 
bird’s or mammal’s home range represented by the Site was factored into the 
evaluation.  The next step involved calculating more reasonable contaminant con-
centrations to which the wildlife would be exposed.  Then, species-specific expo-
sure parameters were updated and included in the evaluation.  In addition, the 
amount of a chemical that is likely to enter wildlife food was estimated using the 
best available models from the literature.  Finally, no observed adverse effects lev-
els (NOAELs) and lowest observed adverse effects levels (LOAELs) were up-
dated.  The final list of wildlife COPECs for each species evaluated are as follows: 
 
■ Meadow vole: aluminum and thallium; 
 
■ Short-tailed shrew: aluminum antimony, cadmium, chromium, copper, iron, 

lead, nickel, selenium, silver, thallium, vanadium, dieldrin, PCB-1254, and 
PCB-1260; 

 
■ American robin: aluminum, cadmium, chromium, copper, lead, silver, vana-

dium, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, dieldrin, endrin, PCB-1254,  PCB-
1260, and di-n-butyl-phthalate; 

 
■ Red-tailed hawk: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, dieldrin, and endrin; 
 
■ Red fox: aluminum, thallium, and dieldrin; and 
 
■ Great Blue Heron: None.   
 
This problem formulation eliminated many COPECs from further consideration, 
but it indicated that there are potential ecological risks associated with contamina-
tion in surface and subsurface soil at the Site.  Two approaches could be taken as 
the next steps in the process.  The first approach involves additional data collection 
to further characterize the landfill, evaluate site-specific chemical bioavailability 
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and toxicity, and refine the ecological risk assessment.  Specifically, E & E rec-
ommends the following: 
 
■ Collect surface/subsurface soil and sediment samples for bioassay analysis.  
 
■ Collect and analyze wildlife food items for metals, PCBs, and PAHs.  
 
■ Collect and analyze on-site soil samples for pH and total organic carbon;   
 
■ Determine local background concentrations for metals in soil; and 
 
■ Collect additional subsurface soil sample for further characterization of the 

subsurface between 6 inches and 2 feet bgs. 
 
Alternatively, site-specific action levels for the protection of ecological receptors 
could be derived using the available data and the results of this problem formula-
tion.  These action levels would be conservative and represent the acceptable con-
taminant level for which there would be no observed adverse effect for wildlife and 
community-level receptors. 
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Conclusions 
 
 
 
 
The RI at Kenilworth Park North Landfill consisted of field activities conducted by 
E & E in February and May 2006 and evaluation and interpretation of the collected 
data.  This evaluation included a human health risk assessment and a screening-
level ecological risk assessment.   
 
The purpose of this RI was to determine the nature and extent of contamination 
present at the Site and to assess potential risks that site contaminants may pose to 
human health or the environment.  The RI further evaluated the major points of 
concern brought up during the previous investigation (PA/SI), which included 
dieldrin, PCBs and benzo(a)pyrene contamination in the surface soils. 
 
Below is a summary of RI results based on analytical data from soil, sediment, and 
groundwater analyses, groundwater flow pattern interpretations, findings of 
physical characteristics and interpretations, and human health and ecological risk 
assessments. 
 
 
8.1 Nature and Extent of Contamination 
During previous and the current investigations of the KPN Landfill, VOCs, 
SVOCs, pesticides, PCBs, and metals were detected at concentrations above 
screening levels.  The following summarizes the determinations about the nature of 
contamination at the KPN Landfill: 
 
■ VOCs were detected at concentrations below the screening values in surface 

and subsurface soils.  Several VOCs—benzene, methylene chloride, and chlo-
roform—have been detected in groundwater at concentrations above their re-
spective screening values.  
 

■ PAHs were detected above RBCs in multiple sediment samples.  
Benzo(a)pyrene is the most frequently detected PAH in surface and subsurface 
soils.  However, there is no apparent pattern to the distribution of 
benzo(a)pyrene contamination.  Elevated PAH concentrations above RBCs in 
groundwater are scattered, with elevated concentrations in wells that were 
drilled directly into landfill materials.   
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■ Dieldrin was the only pesticide detected above screening levels in all media at 

the KPN Landfill.  Sediment samples collected along the drainage ditch along 
the northwest border of the Site and some sediments collected along Watts 
Branch exceeded screening values.  Dieldrin is found throughout the landfill in 
surface soils at concentrations exceeding RBCs.  Where detected, dieldrin is 
found at much lower concentrations in subsurface soils than in surface soils.  
Dieldrin was detected in only one groundwater well near an area where dieldrin 
also had been detected in the subsurface and surface soils.   

 
■ Of the Aroclors, only Aroclor 1254 was found in all media.  Aroclor 1254 has 

an irregular distribution over the surface of the landfill but is present through-
out.  In most locations, concentrations of Aroclor 1254 are higher in surface 
soils than in subsurface soils.  Concentrations of Aroclor 1254 exceeded its 
screening criteria in groundwater in only one well.  Aroclor 1254 was found in 
every sediment sample along Watts Branch and Kenilworth Marsh.  Aroclor 
1260 has a similar distribution as Aroclor 1254 but was not found in ground-
water.  Aroclor 1242 was detected only in subsurface soils and sediments in 
certain locations along the Kenilworth Marsh.  Aroclor 1248 was detected in 
one monitoring well and in one subsurface soil sample (located on Watts 
Branch).  It was not detected in any surface soil samples, but it was detected in 
sediment samples on the Anacostia River, Watts Branch, and Kenilworth 
Marsh.   

 
■ Although many metals were detected, arsenic, iron, and lead were most promi-

nent in that they were detected in most media in excess of screening criteria.  
Arsenic was detected in all media, except sediments, above screening levels.  In 
general, arsenic concentrations in subsurface soils were similar to levels found 
in surface soils.  There is no apparent pattern to the arsenic detections in 
groundwater.  Iron was detected in all media above screening values.  The pat-
tern of distribution of exceedances differs between surface and subsurface 
soils—concentrations tend to be higher in subsurface soils.  All groundwater 
samples contained iron concentrations exceeding the screening level.  Sedi-
ments did not contain iron in excess of screening levels.  Lead also was de-
tected in all media above screening values.  While only a few surface soil sam-
ples dispersed across the landfill exceeded the lead screening value, 16 bore-
holes contained samples with lead levels above the screening criteria, often at 
higher values than in surface soils.  Lead levels in groundwater were the high-
est in the eastern half of the landfill, but there is no consistent pattern.  These 
elevated levels do not show a relationship with subsurface soil concentrations.  
Elevated concentrations above the screening criteria for lead are present in 
sediments along Kenilworth Marsh, but there is no consistent distribution.   

 
The geophysical and historical investigations came to the following conclusions: 
The highest water table elevations are closer to the Anacostia River and decrease 
in all directions toward adjoining surface waters.  Hydraulic conductivity varies 
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within the landfill because of the heterogeneous nature of soils and fill.  The moni-
toring wells installed adjacent to the landfill along the tidal Anacostia River do not 
show tidal influence.  Any water that enters the landfill exits the landfill laterally 
into one of the water bodies to the north, west, or south of the landfill periphery.  
Groundwater in the landfill does not infiltrate to the underlying Patuxent aquifer 
because of the hydraulic head differences between the Patuxent aquifer and surface 
waters and the characteristics of the clays underlying the landfill. 
 
The historical review, aerial photographs, field observations, and the geophysical 
survey identified two distinct fill boundaries, one of metal-containing municipal 
waste and another of largely non-metallic fill material that was placed between the 
typical metal-containing municipal wastes and incinerator ash and the adjoining 
Anacostia River, Watts Branch, and Kenilworth Marsh. 
 
The analytical results indicate that both the landfill cap and materials are heteroge-
neous.  The same contaminants exist in all media, but there is no clear relationship 
between contaminant concentrations in the surface soils, subsurface soils, ground-
water, and sediments.  Contaminant migration pathways are limited based on the 
limited infiltration, impermeability of the underlying clays, and vegetative cover, 
which limits runoff.   
 
Sediment contamination may result from surface runoff in isolated locations where 
vegetation has been removed.  The most contaminated sediment samples appear to 
have been collected from areas where the landfill material extends into Kenilworth 
Marsh.  Both the tidal nature of the water bodies surrounding the landfill and the 
inputs from the storm drains that discharge into Watts Branch and Kenilworth 
Marsh are likely to be contributing some of the contamination seen in sediment 
samples. 
 
In general, patterns of contaminant distribution in surface soils are independent of 
each other.  However, the areas northwest of the corner of 40th Street and Ana-
costia Avenue and the center of the landfill near Kenilworth Marsh consistently 
had some of the highest levels of contamination.  The differences in levels of diel-
drin, PCBs, benzo(a)pyrene, arsenic, and lead as seen in their distribution in sur-
face soils suggests that capping materials were heterogenous.  
 
Subsurface soils did not show a pattern of contamination, nor did they reflect the 
contamination found in nearby surface soils.  Concentrations of metals were often 
equal to, if not greater, in subsurface soils in comparison with surface soils.  In 
contrast, most organics had lower concentrations in subsurface soils than surface 
soils, with some exceptions.  In some cases, the contamination in the groundwater 
from a given well did not reflect the concentrations of subsurface soil contaminants 
found in the borehole.  
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Groundwater may reflect contamination mobilized by infiltration from the surface 
soil but is more likely to reflect contact with the contents of the landfill because the 
groundwater remains in contact with the fill for long periods.  
  
In general, there is little evidence of migration of wastes and waste components 
from the landfill, although landfill materials appear to extend into the marsh, near 
SD-7 and MW-10N.  The presence and levels of contamination in the landfill and 
on its surface appear to reflect the content of materials brought to and deposited in 
or on the landfill.  
 
8.2 Risks to Human Health and the Environment 
8.2.1 Potential Targets 
The Site is not fully fenced and pedestrian access is unrestricted.  Approximately 
2,000 residents live within a half a mile of the Site and could be exposed to direct 
contact with the soil or, less probably, to airborne dust.  The Site currently is used 
for recreational purposes. 
 
 The Kenilworth-Parkside Community Center on Anacostia Avenue is on the east-
ern portion of the site.   The Community Center was constructed in the mid-1970s 
and is managed by the District of Columbia Department of Parks and Recreation.  
The Center provides after-school day care programs and a senior citizens program 
and is widely used by the community. 
 
There are no water supply wells—municipal, commercial, or domestic—that can 
be affected at the present time by the KPN Landfill through groundwater migra-
tion.  
 
No use is made of the tidal Anacostia River as a source of drinking water (Palmer 
February 3, 2000).  The combined sewer overflow problems prevent swimming or 
water contact sports and floating trash is a major problem also (District of Colum-
bia Department of Consumer and Regulatory Affairs 1998).  A fish advisory for 
PCBs and other chemical contaminants has been issued for this section of the Ana-
costia River (District of Columbia Department of Health 2006). 
 
8.2.2 Human Health Risk Assessment Results  
Based on the risk assessment conducted for the KPN Landfill, the estimates of po-
tential cancer risks to site visitors and utility/construction workers from direct con-
tact with on-site soils and sediments under existing and expected future site use are 
3.1 x 10-5 and 6.2 x 10-7, respectively.  The risk to the site visitor is above the point 
of departure of 1 x 10-6.  The non-cancer Hazard Index (HI) for child visitors and 
utility/construction workers is 3.5 and 2.8, respectively, which is slightly above the 
HI benchmark of 1.0.  The non-cancer HI for adult visitors is 0.5, below the 
benchmark of 1.0. 
 
The average lead concentration is below the screening level used for recreational 
visitors and utility/construction workers, indicating lead in soils and sediment does 
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not pose a risk to receptors at the Site.  Although the average Site concentrations 
of lead are below the calculated PRG, the presence of much higher lead concentra-
tions in subsurface soils in some areas suggests that excavation activities in those 
areas could potentially lead to elevated blood lead levels in workers and cause ad-
verse health effects. 
 
The high methane levels recorded during monitoring well installation indicate that 
methane continues to present a risk of fire or explosion if the landfill cap is com-
promised and an ignition source introduced. 
 
8.2.3 Ecological Risk Assessment Results  
Terrestrial and aquatic habitats exist on and near the Site where ecological recep-
tors have the potential to be found.  For example, some areas of the Site are heav-
ily vegetated, wetlands exist on and near the Site, and the Site is adjacent to the 
Anacostia River.  
 
The results of the SLERA suggest that wildlife that forage on-site and in the river 
and drainages on and near the Site may be adversely affected by site-related con-
tamination in surface soil and sediment.  The potential ecological risks are largely 
driven by the estimated exposure from diet and, to a lesser extent, by the estimated 
exposure from incidental ingestion of sediment and/or soil.   
 
Most chemicals detected in the surface soil and sediment at the Site exceeded the 
BTAG screening benchmarks, which are based upon the lowest screening value 
from a combination of sources and are considered to be protective of the most sen-
sitive organism in a medium. 
 
8.3 Recommendations for Future Work 
Based on all the results of the RI and previous investigations, the following 
activities should be completed to support the feasibility study: 
 
■ Given the conclusions of the SLERA, a baseline ecological risk assessment was 

conducted to evaluate ecological risks and is available in the Kenilworth Park 
North Landfill Baseline Ecological Risk Assessment Problem Formulation (E 
& E November 2006). 

 
■ Given the conclusions of the HHRA, appropriate target risk levels for Site con-

taminants should be identified. 
 
■ In order to establish remedial action goals, an analysis of applicable or relevant 

and appropriate requirements (ARARs) should be completed.   
 
■ Due to the presence of methane within the landfill, a methane survey of the 

landfill should be conducted in order to evaluate the potential impacts of any 
remedial actions. 
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Based on the conclusions of the HHRA and the findings of the RI, the feasibility 
study should focus at a minimum on the following issues: 
 
■ Reduction/elimination of contact with contaminated soil;  

 
■ Reduction/elimination of infiltration through the landfill cap (if waste material 

is to remain in place);  
 
■ Assurance that the landfill cap covers all landfill materials; and 
 
■ Attainment of ARARs. 
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The EDR Aerial Photo
Decade Package

Kenilworth Park
Deane Avenue

Washington, DC 20019

Inquiry Number: 1637516.1

March 22, 2006



THE EDR AERIAL PHOTO DECADE PACKAGE

Environmental Data Resources, Inc.s (EDR) Aerial Photography Print Service is a screening tool designed to
assist environmental professionals in evaluating potential liability on a target property resulting from past
activities. EDRs professional researchers provide digitally reproduced historical aerial photographs at one photo
per decade.

References
EPAs Standards and Practices for All Appropriate Inquiries (AAI), section 312.24, identifies the historical sources
of information necessary to achieve the objectives and performance factors of section 312.20. According to AAI,
"historical documents and records may include, but are not limited to, aerial photographs, fire insurance maps,
building department records, chain of title documents, and land use records."

To meet the prior use requirements of ASTM E 1527-05, Section 8.3.2, the following standard historical sources
may be used: aerial photographs, fire insurance maps, property tax files, land title records (although these
cannot be the sole historical source consulted), topographic maps, city directories, building department records,
or zoning/land use records. ASTM E 1527-05, Section 8.3 on Historical Use Information, identifies the prior use
requirements for a Phase I environmental site assessment. ASTM E 1527-05 requires "All obvious uses of the
property shall be identified from the present, back to the property's first developed use, or back to 1940,
whichever is earlier. This task requires reviewing only as many of the standard historcal sources as are
necessary and both reasonably ascertainable and likely to be useful." (ASTM E 1527-05, Section 8.3.2)
Reasonably ascertainable means information that is publicly available, obtainable from a source within
reasonable time and cost constraints, and practically reviewable.

Data Gaps
In order to address data gaps, additional sources of information may be consulted. According the AAI, Section
312.20 (g), "to the extent there are data gaps (as defined in section 312.10) in the information developed...that
affect the ability of persons (including the environmental professional) conducting the all appropriate inquiries to
identify conditions indicative of releases or threatened releases...such persons should identify such data gaps,
identify the sources of information consulted to address such data gaps, and comment upon the significance of
such data gaps." According to ASTM E 1527-05, Section 8.3.2.3, "historical research is complete when either:
(1) the objectives in 8.3.1 through 8.3.2.2 are achieved; or (2) data failure is encountered. Data failure occurs
when all of the standard historical sources that are reasonably ascertainable and likely to be useful have been
reviewed and yet the objectives have not been met....If data failure is encountered, the report shall document the
failure and, if any of the standard historical sources were excluded, give the reasons for their exclusion."

Thank you for your business.
Please contact EDR at 1-800-352-0050

with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc.
It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO
WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA
RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report AS IS. Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they
be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I Environmental Site
Assessment performed by an environmental professional can provide information regarding the environmental risk for any property. Additionally, the
information provided in this Report is not to be construed as legal advice.

Copyright 2006 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map
of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks
used herein are the property of their respective owners.



Date EDR Searched Historical Sources:
Aerial Photography	March 22, 2006

Target Property:
Deane Avenue

Washington, DC 20019

Year Scale Details Source

1957 Aerial Photograph. Scale: 1"=750' Panel #: 2438076-H8/Flight Date: June 15, 1957 EDR

1963 Aerial Photograph. Scale: 1"=750' Panel #: 2438076-H8/Flight Date: October 15, 1963 EDR

1970 Aerial Photograph. Scale: 1"=750' Panel #: 2438076-H8/Flight Date: September 01, 1970 EDR

1980 Aerial Photograph. Scale: 1"=833' Panel #: 2438076-H8/Flight Date: May 16, 1980 EDR

1988 Aerial Photograph. Scale: 1"=833' Panel #: 2438076-H8/Flight Date: April 05, 1988 EDR
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Photo 1 View from entrance on Deane Ave, NW, 6/14/2006, 1141, ZF 

 
Photo 2 View from parking lot near Deane Ave. entrance, E, 6/14/2006, 

1147, ZF 
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Photo 3 View of N. landfill boundary where fill slopes into marsh, N, 

6/14/2006, 1323, ZF 

 
Photo 4 View from Deane Ave.of landfills peak elevation, NE, 6/14/2006, 

1155, ZF 
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Photo 5 View of treeline shadowing Watts Branch, taken near middle of 

fill, S, 6/14/2006, 1157, ZF 

 
Photo 6 View taken near MW-4N, SW, 6/14/2006, 1203, ZF 
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Photo 7 View along Anacostia River taken from flood wall near MW-5N, 

S, 6/14/2006, 1218, ZF 

 
Photo 8 View taken in area interior to MW-4N, MW-5N, MW-8N , W, 

6/14/2006, 1207, ZF 
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Photo 9 View of KPN Landfill taken near MW-16N, NW, 6/14/2006, 1312, 

ZF 

 
Photo 10 View of KPN taken from parking lot nearest KPS, SE, 6/14/2006, 

1228, ZF 
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Photo 11 View of southern playing fields taken near Watts Branch, W, 

6/14/2006, 1309, ZF 

 
Photo 12 View of KPN landfill border along Anacostia River taken near 

MW-7N, S, 6/14/2006, 1232, ZF 
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Photo 13 View of KPN landfill taken from KPS landfill across Watts 

Branch, NW, 6/14/2006, 1242, ZF 

 
Photo 14 View taken aprx 500ft sw. of MW-6N, E, 6/14/2006, 1318, ZF 
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Photo 15 View of KPN community center taken from E. end of park off 

Anacostia Drive, W, 6/14/2006, 1135, ZF 

 
Photo 16 View taken near Community center towards Anacostia Drive, E, 

6/14/2006, 1120, ZF 
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Photo 17 View taken W. of running track towards Anacostia Drive, SE, 

6/14/2006, 1123, ZF 

 
Photo 18 View from Marsh , E, 6/14/2006, 1338, ZF 
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Photo 19 Drilling, Drilling and core sampling of MW-15N, , SW, 3/2/2006, 

1637, RJK 
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Photo 20 Decon Station, E, 3/2/2006, 1622, RJK 

 
Photo 21 Background Surface Soil Sample: performed locally offsite at 

Kenilworth Aquatic Gardens, na, 3/3/2006, 1500, MM/ZF 



 
 

C.  Photographic Log 
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Photo 22 Background Surface Soil Sample Area, , 3/3/2006, 1500, MM/ZF 

 
Photo 23 Background Surface Soil Sample: performed locally offsite at 

Kenilworth Aquatic Gardens, na, 3/3/2006, 1530, MM/ZF 
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Photo 24 Background Surface Soil Sample Area, , 3/3/2006, 1530, MM/ZF 
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Photo 25 Sediment Sample SD-6: analysis showed several exceedences 

for semivolatiles, na, 2/28/2006, 1534, MM/ZF 
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Photo 26 Sediment Sample SD-7: analysis showed several exceedences 

for semivolatiles, na, 2/28/2006, 1503, MM/ZF 
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Photo 27 Sediment Sample SD-12: analysis showed exceedences for 

semivolatiles, na, 3/1/2006, 1348, MM/ZF 

 
Photo 28 Sediment Sample Location-  up-river end of Anacostia floodwall, 

NE, 3/1/2006, 1348, MM/ZF 
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Photo 29 Sediment Sample SD-13: analysis showed exceedences in 

semivolatiles and pesticides, na, 3/1/2006, 1405, MM/ZF 

 
Photo 30 Sediment Sample Area- where Watts Branch feeds the Anacostia 

River, W, 3/1/2006, 1405, MM/ZF 
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Photo 31 Sediment Sample SD-14: analysis showed several relatively high 

exceedences for semivolatiles, na, 3/2/2006, 1430, MM/ZF 

 
Photo 32 Sediment Sample Area- near watts branch, S, 3/3/2006, 1430, 

MM/ZF 
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Photo 33 Sediment Sample SD-15: analysis showed exceedences in 

semivolatiles and pesticides, na, 3/1/2006, 1447, MM/ZF 

 
Photo 34 Sediment Sample Area: along watts branch, S, 3/1/2006, 1447, 

MM/ZF 
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Photo 35 Sediment Sample SD-17: exceedences in semivolatiles and 

pesticides, na, 3/1/2006, 1516, MM/ZF 

 
Photo 36 Sediment Sample Area- near watts branch, NE, 3/1/2006, 1516, 

MM/ZF 
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Photo 37 Sediment Sample SD-18: analysis showed exceedences in 

pesticides, na, 3/1/2006, 1228, MM/ZF 
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Photo 38 Sediment Sample Area-possible man made depression near 

river, NW, 3/3/2006, 1228, MM/ZF 

 
Photo 39 Surface Soil Sample SU-6: analysis showed exceedences in 

semivolatiles, na, 3/2/2006, 1418, MM/ZF 



 
 

C.  Photographic Log 
 

 
02:001096_OX31.01 C-25 
Kenilworth North RI REPORT DRAFT_MM 6-14-06.doc-6/15/2006 

 
Photo 40 Surface Soil Sample Area- sports field near middle of fill, SE, 

3/3/2006, 1418, MM/ZF 

 
Photo 41 Surface Soil Sample SU-11: analysis showed several 

exceedences in semivolatiles, pesticides and pcb's, na, 3/3/2006, 
1220, MM/ZF 
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Photo 42 Surface Soil Sample Area- field near Anacostia River, W, 

3/3/2006, 1220, MM/ZF 
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-1N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

t [s]

h/
h0

0 22 44 66 88 110 132 154 176 198 221

10-4

10-3

10-2

10-1

100

MW1N Rising

Hydraulic conductivity [ft/s]:  6.16 x 10-4
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-1N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

1 0 10.13 1.03
2 0 9.91 0.81
3 1 9.76 0.66
4 1 9.59 0.49
5 1 9.40 0.30
6 1 9.33 0.23
7 2 9.28 0.18
8 2 9.24 0.14
9 2 9.21 0.11

10 2 9.18 0.08
11 3 9.16 0.06
12 3 9.16 0.06
13 3 9.17 0.07
14 3 9.16 0.06
15 4 9.16 0.06
16 4 9.15 0.05
17 4 9.15 0.05
18 4 9.15 0.05
19 5 9.15 0.05
20 5 9.15 0.04
21 5 9.15 0.04
22 5 9.14 0.04
23 6 9.14 0.04
24 6 9.14 0.04
25 6 9.14 0.04
26 6 9.13 0.03
27 7 9.13 0.03
28 7 9.13 0.03
29 8 9.13 0.03
30 8 9.12 0.02
31 8 9.12 0.02
32 9 9.12 0.02
33 9 9.12 0.02
34 10 9.12 0.02
35 11 9.11 0.01
36 11 9.11 0.01
37 12 9.11 0.01
38 13 9.11 0.01
39 13 9.11 0.01
40 14 9.11 0.01
41 15 9.11 0.01
42 16 9.11 0.01
43 17 9.11 0.01
44 18 9.11 0.01
45 19 9.11 0.01
46 20 9.11 0.01
47 21 9.11 0.01
48 23 9.10 0.00
49 24 9.10 0.00
50 25 9.11 0.01

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW1N Rising

Static water level: 9.10 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-1N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

51 27 9.11 0.01
52 28 9.11 0.01
53 30 9.11 0.01
54 32 9.10 0.00
55 34 9.10 0.00
56 36 9.11 0.01
57 38 9.11 0.01
58 40 9.10 0.00
59 42 9.11 0.01
60 45 9.11 0.01
61 48 9.11 0.01
62 50 9.11 0.01
63 53 9.10 0.00
64 57 9.10 0.00
65 60 9.10 0.00
66 64 9.10 0.00
67 67 9.10 0.00
68 71 9.11 0.01
69 76 9.10 0.00
70 80 9.10 0.00
71 85 9.10 0.00
72 90 9.11 0.01
73 95 9.10 0.00
74 101 9.10 0.00
75 107 9.10 0.00
76 113 9.10 0.00
77 119 9.10 0.00
78 127 9.10 0.00
79 134 9.10 0.00
80 142 9.10 0.00
81 151 9.10 0.00
82 160 9.11 0.01
83 169 9.10 0.00
84 179 9.10 0.00
85 190 9.10 0.00
86 201 9.10 0.00
87 213 9.10 0.00
88 226 9.10 0.00
89 239 9.10 0.00
90 253 9.10 0.00
91 268 9.10 0.00
92 284 9.10 0.00
93 301 9.10 0.00
94 319 9.10 0.00
95 337 9.10 0.00
96 358 9.10 0.00
97 379 9.10 0.00
98 401 9.11 0.01
99 425 9.10 0.00

100 450 9.10 0.00

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW1N Rising

Static water level: 9.10 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-1N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

101 476 9.11 0.01
102 505 9.11 0.01
103 535 9.10 0.00
104 566 9.10 0.00
105 600 9.10 0.00
106 636 9.10 0.00
107 672 9.10 0.00

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW1N Rising

Static water level: 9.10 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Falling

MW-2N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

t [s]

h/
h0

0 18 36 54 72 90 108 126 144 162 180

10-2

10-1

100

MW2N Falling

Hydraulic conductivity [ft/s]:  6.30 x 10-5
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Falling

MW-2N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

1 0 11.31 -1.19
2 0 11.61 -0.89
3 1 11.56 -0.94
4 1 11.41 -1.09
5 1 11.38 -1.12
6 1 11.46 -1.04
7 2 11.55 -0.95
8 2 11.48 -1.02
9 3 11.55 -0.95

10 3 11.61 -0.89
11 3 11.66 -0.84
12 4 11.74 -0.76
13 4 11.78 -0.72
14 5 11.85 -0.65
15 6 11.88 -0.62
16 6 12.04 -0.46
17 7 11.98 -0.52
18 8 11.99 -0.51
19 8 12.00 -0.50
20 9 12.10 -0.40
21 10 12.12 -0.38
22 11 12.16 -0.34
23 12 12.20 -0.30
24 13 12.22 -0.28
25 14 12.25 -0.25
26 15 12.27 -0.23
27 16 12.29 -0.21
28 18 12.32 -0.18
29 19 12.33 -0.17
30 20 12.34 -0.16
31 22 12.36 -0.14
32 23 12.38 -0.12
33 25 12.38 -0.12
34 27 12.39 -0.11
35 29 12.40 -0.10
36 31 12.41 -0.09
37 33 12.42 -0.08
38 35 12.43 -0.07
39 37 12.43 -0.07
40 40 12.43 -0.07
41 43 12.44 -0.06
42 45 12.44 -0.06
43 48 12.45 -0.05
44 52 12.43 -0.07
45 55 12.45 -0.05
46 59 12.46 -0.04
47 62 12.46 -0.04
48 66 12.46 -0.04
49 71 12.46 -0.04
50 75 12.46 -0.04

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW2N Falling

Static water level: 12.50 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Falling

MW-2N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

51 80 12.46 -0.04
52 85 12.47 -0.03
53 90 12.47 -0.03
54 96 12.47 -0.03
55 102 12.47 -0.03
56 108 12.47 -0.03
57 114 12.47 -0.03
58 122 12.48 -0.02
59 129 12.47 -0.03
60 137 12.47 -0.03
61 146 12.47 -0.03
62 155 12.48 -0.02
63 164 12.47 -0.03
64 174 12.48 -0.02
65 185 12.48 -0.02
66 196 12.46 -0.04
67 208 12.46 -0.04
68 221 12.48 -0.02
69 234 12.48 -0.02
70 248 12.49 -0.01
71 263 12.48 -0.02
72 279 12.48 -0.02
73 296 12.48 -0.02
74 314 12.49 -0.01
75 332 12.48 -0.02
76 353 12.48 -0.02
77 374 12.48 -0.02
78 396 12.48 -0.02
79 420 12.49 -0.01
80 445 12.48 -0.02
81 471 12.49 -0.01
82 500 12.49 -0.01
83 530 12.48 -0.02
84 561 12.48 -0.02
85 595 12.49 -0.01
86 631 12.49 -0.01
87 667 12.49 -0.01
88 709 12.49 -0.01
89 751 12.48 -0.02
90 793 12.49 -0.01

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW2N Falling

Static water level: 12.50 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-2N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

t [s]

h/
h0

0 23 45 68 90 113 135 158 180 203 225

10-2

10-1

100

MW2N Rising

Hydraulic conductivity [ft/s]:  1.01 x 10-4
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-2N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

1 0 14.35 1.85
2 0 13.48 0.98
3 1 13.80 1.30
4 1 13.74 1.24
5 1 13.65 1.15
6 2 13.57 1.07
7 2 13.50 1.00
8 2 13.43 0.93
9 3 13.36 0.86

10 3 13.31 0.81
11 4 13.25 0.75
12 5 13.17 0.67
13 5 13.13 0.63
14 6 13.09 0.59
15 6 13.04 0.54
16 7 12.99 0.49
17 8 12.93 0.43
18 9 12.95 0.45
19 10 12.86 0.36
20 10 12.82 0.32
21 11 12.79 0.29
22 12 12.76 0.26
23 13 12.73 0.23
24 15 12.71 0.21
25 16 12.69 0.19
26 17 12.66 0.16
27 18 12.64 0.14
28 20 12.63 0.13
29 21 12.62 0.12
30 23 12.61 0.11
31 25 12.60 0.10
32 26 12.59 0.09
33 28 12.58 0.08
34 30 12.57 0.07
35 32 12.57 0.07
36 35 12.57 0.07
37 37 12.56 0.06
38 39 12.56 0.06
39 42 12.55 0.05
40 45 12.54 0.04
41 48 12.54 0.04
42 51 12.54 0.04
43 54 12.54 0.04
44 58 12.53 0.03
45 62 12.53 0.03
46 66 12.54 0.04
47 70 12.53 0.03
48 74 12.53 0.03
49 79 12.53 0.03
50 84 12.53 0.03

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW2N Rising

Static water level: 12.50 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-2N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

51 89 12.52 0.02
52 95 12.52 0.02
53 101 12.52 0.02
54 107 12.52 0.02
55 114 12.52 0.02
56 121 12.52 0.02
57 129 12.52 0.02
58 137 12.52 0.02
59 145 12.51 0.01
60 154 12.52 0.02
61 164 12.51 0.01
62 173 12.51 0.01
63 184 12.52 0.02
64 195 12.52 0.02
65 207 12.51 0.01
66 220 12.51 0.01
67 233 12.51 0.01
68 248 12.51 0.01
69 263 12.51 0.01
70 278 12.51 0.01
71 295 12.51 0.01
72 313 12.51 0.01
73 332 12.51 0.01
74 352 12.51 0.01
75 373 12.51 0.01
76 395 12.51 0.01

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW2N Rising

Static water level: 12.50 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/12/06

Slug Test No. Rising

MW-4N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

t [s]

h/
h0

0 36 72 108 144 180 216 252 288 324 360

10-2

10-1

100

MW4N Rising

Hydraulic conductivity [ft/s]:  3.03 x 10-5
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Project: Kenilworth Park

Evaluated by: JS Date: 5/12/06

Slug Test No. Rising

MW-4N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

1 0 11.56 1.22
2 0 11.45 1.11
3 1 11.36 1.02
4 1 11.26 0.92
5 2 11.20 0.86
6 3 11.12 0.78
7 3 11.05 0.71
8 4 10.97 0.63
9 4 10.95 0.61

10 5 10.88 0.54
11 6 10.83 0.49
12 7 10.78 0.44
13 8 10.76 0.42
14 9 10.73 0.39
15 9 10.71 0.37
16 10 10.69 0.35
17 11 10.67 0.33
18 13 10.66 0.32
19 14 10.65 0.31
20 15 10.64 0.30
21 16 10.63 0.29
22 18 10.62 0.28
23 19 10.62 0.28
24 21 10.61 0.27
25 23 10.60 0.26
26 24 10.60 0.26
27 26 10.59 0.25
28 28 10.58 0.24
29 30 10.58 0.24
30 33 10.58 0.24
31 35 10.57 0.23
32 37 10.56 0.22
33 40 10.56 0.22
34 43 10.55 0.21
35 46 10.55 0.21
36 49 10.54 0.20
37 52 10.53 0.19
38 56 10.53 0.19
39 60 10.53 0.19
40 64 10.52 0.18
41 68 10.51 0.17
42 72 10.51 0.17
43 77 10.50 0.16
44 82 10.49 0.15
45 87 10.49 0.15
46 93 10.48 0.14
47 99 10.48 0.14
48 105 10.48 0.14
49 112 10.47 0.13
50 119 10.46 0.12

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW4N Rising

Static water level: 10.34 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/12/06

Slug Test No. Rising

MW-4N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

51 127 10.45 0.11
52 135 10.46 0.12
53 143 10.45 0.11
54 152 10.45 0.11
55 162 10.44 0.10
56 171 10.44 0.10
57 182 10.43 0.09
58 193 10.43 0.09
59 205 10.42 0.08
60 218 10.42 0.08
61 231 10.41 0.07
62 246 10.41 0.07
63 261 10.41 0.07
64 276 10.40 0.06
65 293 10.40 0.06
66 311 10.40 0.06
67 330 10.40 0.06
68 350 10.39 0.05
69 371 10.37 0.03
70 393 10.39 0.05
71 417 10.39 0.05
72 442 10.38 0.04
73 469 10.38 0.04
74 497 10.38 0.04
75 527 10.38 0.04
76 559 10.38 0.04
77 592 10.38 0.04
78 628 10.38 0.04
79 664 10.37 0.03
80 706 10.38 0.04
81 748 10.37 0.03
82 790 10.38 0.04
83 838 10.38 0.04

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW4N Rising

Static water level: 10.34 ft below datum



Page 1

Project: Kenilworth Park

Evaluated by: JS Date: 5/12/06

Slug Test No. Rising

MW-5N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

t [s]

h/
h0

0 25 49 74 98 123 147 172 196 221 245

10-2

10-1

100

MW5N Rising

Hydraulic conductivity [ft/s]:  1.95 x 10-4
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Project: Kenilworth Park

Evaluated by: JS Date: 5/12/06

Slug Test No. Rising

MW-5N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

1 0 9.60 0.26
2 1 9.56 0.22
3 1 9.56 0.22
4 1 9.54 0.20
5 1 9.52 0.18
6 2 9.51 0.17
7 2 9.50 0.16
8 2 9.49 0.15
9 2 9.48 0.14

10 3 9.48 0.14
11 3 9.48 0.14
12 3 9.44 0.10
13 3 9.43 0.09
14 4 9.45 0.11
15 4 9.44 0.10
16 5 9.43 0.09
17 5 9.42 0.08
18 6 9.42 0.08
19 6 9.41 0.07
20 7 9.41 0.07
21 8 9.40 0.06
22 8 9.40 0.06
23 9 9.40 0.06
24 10 9.40 0.06
25 11 9.39 0.05
26 12 9.39 0.05
27 13 9.39 0.05
28 14 9.39 0.05
29 15 9.39 0.05
30 16 9.39 0.05
31 17 9.38 0.04
32 18 9.38 0.04
33 20 9.38 0.04
34 21 9.38 0.04
35 23 9.38 0.04
36 24 9.38 0.04
37 26 9.38 0.04
38 28 9.38 0.04
39 29 9.38 0.04
40 31 9.38 0.04
41 34 9.37 0.03
42 36 9.38 0.04
43 38 9.38 0.04
44 41 9.37 0.03
45 43 9.37 0.03
46 46 9.37 0.03
47 49 9.37 0.03
48 52 9.37 0.03
49 56 9.37 0.03
50 59 9.36 0.02

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW5N Rising

Static water level: 9.34 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/12/06

Slug Test No. Rising

MW-5N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

51 63 9.37 0.03
52 67 9.37 0.03
53 71 9.37 0.03
54 76 9.37 0.03
55 80 9.37 0.03
56 86 9.37 0.03
57 91 9.37 0.03
58 97 9.36 0.02
59 103 9.37 0.03
60 109 9.37 0.03
61 115 9.36 0.02
62 122 9.36 0.02
63 130 9.37 0.03
64 138 9.36 0.02
65 146 9.36 0.02
66 155 9.36 0.02
67 165 9.36 0.02
68 175 9.36 0.02
69 185 9.36 0.02
70 197 9.36 0.02
71 209 9.36 0.02
72 221 9.36 0.02
73 235 9.36 0.02
74 249 9.36 0.02
75 264 9.36 0.02
76 280 9.34 0.00
77 296 9.35 0.01
78 314 9.36 0.02
79 333 9.35 0.01
80 353 9.36 0.02
81 374 9.35 0.01
82 397 9.36 0.02
83 421 9.35 0.01
84 446 9.35 0.01
85 472 9.35 0.01
86 500 9.35 0.01
87 530 9.35 0.01
88 562 9.35 0.01

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW5N Rising

Static water level: 9.34 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/12/06

Slug Test No. Rising

MW-6N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

t [s]

h/
h0

0 9 18 26 35 44 53 62 71 79 88

10-2

10-1

100

MW6N Rising

Hydraulic conductivity [ft/s]:  3.08 x 10-3
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Project: Kenilworth Park

Evaluated by: JS Date: 5/12/06

Slug Test No. Rising

MW-6N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

1 0 13.16 0.91
2 0 12.95 0.70
3 1 12.75 0.50
4 1 12.61 0.36
5 1 12.37 0.12
6 2 12.33 0.08
7 2 12.31 0.06
8 2 12.30 0.05
9 3 12.28 0.03

10 3 12.27 0.02
11 3 12.26 0.01
12 3 12.27 0.02
13 4 12.29 0.04
14 4 12.27 0.02
15 4 12.26 0.01
16 4 12.28 0.03
17 4 12.27 0.02
18 5 12.28 0.03
19 5 12.27 0.02
20 5 12.28 0.03
21 6 12.27 0.02
22 6 12.27 0.02
23 6 12.27 0.02
24 6 12.27 0.02
25 7 12.27 0.02
26 7 12.27 0.02
27 7 12.28 0.03
28 8 12.28 0.03
29 8 12.26 0.01
30 8 12.28 0.03
31 8 12.28 0.03
32 9 12.28 0.03
33 9 12.28 0.03
34 10 12.28 0.03
35 11 12.28 0.03
36 11 12.28 0.03
37 12 12.27 0.02
38 13 12.28 0.03
39 13 12.27 0.02
40 14 12.27 0.02
41 15 12.28 0.03
42 16 12.27 0.02
43 17 12.27 0.02
44 18 12.27 0.02
45 19 12.27 0.02
46 20 12.27 0.02
47 21 12.27 0.02
48 23 12.27 0.02
49 24 12.28 0.03
50 25 12.28 0.03

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW6N Rising

Static water level: 12.25 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/12/06

Slug Test No. Rising

MW-6N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

51 27 12.27 0.02
52 28 12.28 0.03
53 30 12.27 0.02
54 32 12.27 0.02
55 34 12.27 0.02
56 36 12.28 0.03
57 38 12.27 0.02
58 40 12.27 0.02
59 42 12.28 0.03
60 45 12.27 0.02
61 48 12.27 0.02
62 50 12.28 0.03
63 53 12.27 0.02
64 57 12.27 0.02
65 60 12.27 0.02
66 64 12.28 0.03
67 67 12.27 0.02
68 71 12.27 0.02
69 76 12.27 0.02
70 80 12.27 0.02
71 85 12.27 0.02
72 90 12.28 0.03
73 95 12.27 0.02
74 101 12.27 0.02
75 107 12.28 0.03
76 113 12.27 0.02
77 119 12.28 0.03
78 127 12.27 0.02
79 134 12.27 0.02
80 142 12.27 0.02
81 151 12.27 0.02
82 160 12.28 0.03
83 169 12.27 0.02
84 179 12.27 0.02
85 190 12.28 0.03
86 201 12.25 0.00
87 213 12.26 0.01
88 226 12.27 0.02
89 239 12.27 0.02
90 253 12.28 0.03
91 268 12.27 0.02
92 284 12.27 0.02
93 301 12.27 0.02
94 319 12.27 0.02
95 337 12.28 0.03
96 358 12.27 0.02
97 379 12.27 0.02
98 401 12.27 0.02
99 425 12.27 0.02

100 450 12.28 0.03

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW6N Rising

Static water level: 12.25 ft below datum



Page 4

Project: Kenilworth Park

Evaluated by: JS Date: 5/12/06

Slug Test No. Rising

MW-6N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

101 476 12.27 0.02
102 505 12.27 0.02
103 535 12.28 0.03
104 566 12.27 0.02
105 600 12.28 0.03

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW6N Rising

Static water level: 12.25 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/15/06

Slug Test No. Falling

MW-6N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

t [s]

h/
h0

0 28 56 84 112 140 168 196 224 252 280

10-3

10-2

10-1

100

MW6N Falling

Hydraulic conductivity [ft/s]:  1.08 x 10-3
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Project: Kenilworth Park

Evaluated by: JS Date: 5/15/06

Slug Test No. Falling

MW-6N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

1 0 10.16 -2.09
2 0 11.96 -0.29
3 0 12.01 -0.24
4 1 12.03 -0.22
5 1 12.10 -0.15
6 1 12.17 -0.08
7 2 12.20 -0.05
8 2 12.21 -0.04
9 2 12.23 -0.02

10 2 12.24 -0.01
11 3 12.24 -0.01
12 3 12.24 -0.01
13 3 12.24 -0.01
14 3 12.24 -0.01
15 3 12.26 0.01
16 4 12.25 -0.00
17 4 12.24 -0.01
18 5 12.25 -0.00
19 5 12.25 -0.00
20 6 12.25 -0.00
21 6 12.25 -0.00
22 7 12.25 -0.00
23 7 12.25 -0.00
24 8 12.24 -0.01
25 8 12.25 -0.00
26 9 12.25 -0.00
27 10 12.25 -0.00
28 11 12.25 -0.00
29 12 12.25 -0.00
30 13 12.24 -0.01
31 13 12.24 -0.01
32 14 12.24 -0.01
33 16 12.25 -0.00
34 17 12.25 0.00
35 18 12.25 -0.00
36 19 12.24 -0.01
37 20 12.24 -0.01
38 22 12.25 -0.00
39 23 12.24 -0.01
40 25 12.24 -0.01
41 27 12.24 -0.01
42 28 12.24 -0.01
43 30 12.24 -0.01
44 32 12.24 -0.01
45 34 12.25 -0.00
46 37 12.24 -0.01
47 39 12.25 -0.00
48 42 12.25 -0.00
49 44 12.25 -0.00
50 47 12.24 -0.01

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW6N Falling

Static water level: 12.25 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/15/06

Slug Test No. Falling

MW-6N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

51 50 12.24 -0.01
52 53 12.24 -0.01
53 57 12.25 -0.00
54 60 12.24 -0.01
55 64 12.24 -0.01
56 68 12.24 -0.01
57 72 12.24 -0.01
58 76 12.25 -0.00
59 81 12.24 -0.01
60 87 12.25 -0.00
61 91 12.24 -0.01
62 97 12.25 -0.00
63 103 12.24 -0.01
64 109 12.25 -0.00
65 116 12.24 -0.01
66 123 12.25 -0.00
67 131 12.24 -0.01
68 139 12.24 -0.01
69 147 12.24 -0.01
70 156 12.25 0.00
71 166 12.24 -0.01
72 175 12.24 -0.01
73 186 12.24 -0.01
74 198 12.24 -0.01
75 210 12.24 -0.01
76 222 12.24 -0.01
77 235 12.25 -0.00
78 250 12.25 -0.00
79 265 12.25 -0.00
80 280 12.25 -0.00
81 297 12.25 -0.00
82 315 12.24 -0.01
83 334 12.24 -0.01
84 354 12.25 0.00
85 375 12.25 -0.00
86 397 12.24 -0.01
87 421 12.24 -0.01
88 447 12.25 -0.00
89 473 12.24 -0.01
90 501 12.23 -0.02
91 531 12.24 -0.01
92 563 12.25 -0.00
93 597 12.25 -0.00

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW6N Falling

Static water level: 12.25 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/15/06

Slug Test No. Rising

MW-7N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

t [s]

h/
h0

0 112 224 336 448 560 672 784 896 1008 1120

10-2

10-1

100

MW7N Rising

Hydraulic conductivity [ft/s]:  1.45 x 10-5
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Project: Kenilworth Park

Evaluated by: JS Date: 5/15/06

Slug Test No. Rising

MW-7N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

1 0 12.35 1.85
2 0 11.54 1.04
3 0 11.56 1.06
4 1 11.50 1.00
5 1 11.44 0.94
6 1 11.34 0.84
7 2 11.19 0.69
8 2 11.13 0.63
9 2 11.07 0.57

10 3 11.02 0.52
11 3 10.96 0.46
12 4 10.94 0.44
13 5 10.89 0.39
14 5 10.88 0.38
15 6 10.87 0.37
16 6 10.86 0.36
17 7 10.85 0.35
18 8 10.84 0.34
19 9 10.84 0.34
20 9 10.83 0.33
21 10 10.82 0.32
22 11 10.82 0.32
23 12 10.81 0.31
24 13 10.81 0.31
25 15 10.80 0.30
26 16 10.79 0.29
27 17 10.79 0.29
28 18 10.79 0.29
29 20 10.77 0.27
30 20 10.78 0.28
31 20 10.78 0.28
32 20 10.78 0.28
33 21 10.77 0.27
34 21 10.77 0.27
35 21 10.77 0.27
36 22 10.78 0.28
37 22 10.78 0.28
38 22 10.77 0.27
39 22 10.77 0.27
40 22 10.77 0.27
41 23 10.78 0.28
42 23 10.77 0.27
43 23 10.77 0.27
44 24 10.76 0.26
45 24 10.76 0.26
46 24 10.77 0.27
47 24 10.76 0.26
48 25 10.76 0.26
49 25 10.76 0.26
50 25 10.77 0.27

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW7N Rising

Static water level: 10.50 ft below datum



Page 3

Project: Kenilworth Park

Evaluated by: JS Date: 5/15/06

Slug Test No. Rising

MW-7N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

51 26 10.77 0.27
52 26 10.77 0.27
53 26 10.77 0.27
54 26 10.77 0.27
55 26 10.76 0.26
56 27 10.76 0.26
57 27 10.77 0.27
58 28 10.76 0.26
59 28 10.76 0.26
60 29 10.76 0.26
61 29 10.76 0.26
62 30 10.76 0.26
63 30 10.76 0.26
64 31 10.76 0.26
65 31 10.75 0.25
66 32 10.75 0.25
67 33 10.75 0.25
68 34 10.75 0.25
69 35 10.75 0.25
70 35 10.74 0.24
71 36 10.74 0.24
72 37 10.74 0.24
73 38 10.74 0.24
74 40 10.74 0.24
75 41 10.74 0.24
76 42 10.73 0.23
77 43 10.73 0.23
78 45 10.73 0.23
79 46 10.73 0.23
80 48 10.73 0.23
81 50 10.72 0.22
82 51 10.73 0.23
83 53 10.72 0.22
84 55 10.72 0.22
85 57 10.71 0.21
86 60 10.72 0.22
87 62 10.71 0.21
88 65 10.71 0.21
89 67 10.71 0.21
90 70 10.71 0.21
91 73 10.71 0.21
92 76 10.70 0.20
93 80 10.70 0.20
94 83 10.70 0.20
95 87 10.69 0.19
96 91 10.69 0.19
97 95 10.69 0.19
98 99 10.69 0.19
99 104 10.68 0.18

100 110 10.68 0.18

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW7N Rising

Static water level: 10.50 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/15/06

Slug Test No. Rising

MW-7N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

101 114 10.68 0.18
102 120 10.67 0.17
103 126 10.68 0.18
104 132 10.66 0.16
105 139 10.66 0.16
106 146 10.66 0.16
107 154 10.66 0.16
108 162 10.66 0.16
109 170 10.65 0.15
110 179 10.65 0.15
111 189 10.65 0.15
112 198 10.64 0.14
113 209 10.64 0.14
114 221 10.64 0.14
115 233 10.63 0.13
116 245 10.63 0.13
117 258 10.63 0.13
118 273 10.62 0.12
119 288 10.62 0.12
120 303 10.62 0.12
121 320 10.62 0.12
122 338 10.62 0.12
123 357 10.61 0.11
124 377 10.61 0.11
125 398 10.61 0.11
126 420 10.60 0.10
127 444 10.60 0.10
128 470 10.60 0.10
129 496 10.60 0.10
130 524 10.60 0.10
131 554 10.59 0.09
132 586 10.59 0.09
133 620 10.59 0.09
134 656 10.59 0.09
135 692 10.59 0.09
136 734 10.59 0.09
137 776 10.58 0.08
138 818 10.58 0.08
139 866 10.58 0.08
140 920 10.58 0.08
141 968 10.57 0.07
142 1028 10.57 0.07
143 1088 10.58 0.08
144 1148 10.57 0.07
145 1214 10.57 0.07
146 1286 10.57 0.07
147 1364 10.58 0.08
148 1442 10.57 0.07
149 1526 10.57 0.07
150 1616 10.57 0.07

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW7N Rising

Static water level: 10.50 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/15/06

Slug Test No. Rising

MW-7N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW7N Rising

Static water level: 10.50 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/15/06

Slug Test No. Rising

MW-7N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

t [s]

h/
h0

0 112 224 336 448 560 672 784 896 1008 1120

10-2

10-1

100

MW7N Rising

Hydraulic conductivity [ft/s]:  1.42 x 10-5
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Project: Kenilworth Park

Evaluated by: JS Date: 5/15/06

Slug Test No. Rising

MW-7N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

1 0 12.35 1.85
2 0 11.54 1.04
3 0 11.56 1.06
4 1 11.50 1.00
5 1 11.44 0.94
6 1 11.34 0.84
7 2 11.19 0.69
8 2 11.13 0.63
9 2 11.07 0.57

10 3 11.02 0.52
11 3 10.96 0.46
12 4 10.94 0.44
13 5 10.89 0.39
14 5 10.88 0.38
15 6 10.87 0.37
16 6 10.86 0.36
17 7 10.85 0.35
18 8 10.84 0.34
19 9 10.84 0.34
20 9 10.83 0.33
21 10 10.82 0.32
22 11 10.82 0.32
23 12 10.81 0.31
24 13 10.81 0.31
25 15 10.80 0.30
26 16 10.79 0.29
27 17 10.79 0.29
28 18 10.79 0.29
29 20 10.77 0.27
30 20 10.78 0.28
31 20 10.78 0.28
32 20 10.78 0.28
33 21 10.77 0.27
34 21 10.77 0.27
35 21 10.77 0.27
36 22 10.78 0.28
37 22 10.78 0.28
38 22 10.77 0.27
39 22 10.77 0.27
40 22 10.77 0.27
41 23 10.78 0.28
42 23 10.77 0.27
43 23 10.77 0.27
44 24 10.76 0.26
45 24 10.76 0.26
46 24 10.77 0.27
47 24 10.76 0.26
48 25 10.76 0.26
49 25 10.76 0.26
50 25 10.77 0.27

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW7N Rising

Static water level: 10.50 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/15/06

Slug Test No. Rising

MW-7N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

51 26 10.77 0.27
52 26 10.77 0.27
53 26 10.77 0.27
54 26 10.77 0.27
55 26 10.76 0.26
56 27 10.76 0.26
57 27 10.77 0.27
58 28 10.76 0.26
59 28 10.76 0.26
60 29 10.76 0.26
61 29 10.76 0.26
62 30 10.76 0.26
63 30 10.76 0.26
64 31 10.76 0.26
65 31 10.75 0.25
66 32 10.75 0.25
67 33 10.75 0.25
68 34 10.75 0.25
69 35 10.75 0.25
70 35 10.74 0.24
71 36 10.74 0.24
72 37 10.74 0.24
73 38 10.74 0.24
74 40 10.74 0.24
75 41 10.74 0.24
76 42 10.73 0.23
77 43 10.73 0.23
78 45 10.73 0.23
79 46 10.73 0.23
80 48 10.73 0.23
81 50 10.72 0.22
82 51 10.73 0.23
83 53 10.72 0.22
84 55 10.72 0.22
85 57 10.71 0.21
86 60 10.72 0.22
87 62 10.71 0.21
88 65 10.71 0.21
89 67 10.71 0.21
90 70 10.71 0.21
91 73 10.71 0.21
92 76 10.70 0.20
93 80 10.70 0.20
94 83 10.70 0.20
95 87 10.69 0.19
96 91 10.69 0.19
97 95 10.69 0.19
98 99 10.69 0.19
99 104 10.68 0.18

100 110 10.68 0.18

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW7N Rising

Static water level: 10.50 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/15/06

Slug Test No. Rising

MW-7N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

101 114 10.68 0.18
102 120 10.67 0.17
103 126 10.68 0.18
104 132 10.66 0.16
105 139 10.66 0.16
106 146 10.66 0.16
107 154 10.66 0.16
108 162 10.66 0.16
109 170 10.65 0.15
110 179 10.65 0.15
111 189 10.65 0.15
112 198 10.64 0.14
113 209 10.64 0.14
114 221 10.64 0.14
115 233 10.63 0.13
116 245 10.63 0.13
117 258 10.63 0.13
118 273 10.62 0.12
119 288 10.62 0.12
120 303 10.62 0.12
121 320 10.62 0.12
122 338 10.62 0.12
123 357 10.61 0.11
124 377 10.61 0.11
125 398 10.61 0.11
126 420 10.60 0.10
127 444 10.60 0.10
128 470 10.60 0.10
129 496 10.60 0.10
130 524 10.60 0.10
131 554 10.59 0.09
132 586 10.59 0.09
133 620 10.59 0.09
134 656 10.59 0.09
135 692 10.59 0.09
136 734 10.59 0.09
137 776 10.58 0.08
138 818 10.58 0.08
139 866 10.58 0.08
140 920 10.58 0.08
141 968 10.57 0.07
142 1028 10.57 0.07
143 1088 10.58 0.08
144 1148 10.57 0.07
145 1214 10.57 0.07
146 1286 10.57 0.07
147 1364 10.58 0.08
148 1442 10.57 0.07
149 1526 10.57 0.07
150 1616 10.57 0.07

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW7N Rising

Static water level: 10.50 ft below datum



Page 5

Project: Kenilworth Park

Evaluated by: JS Date: 5/15/06

Slug Test No. Rising

MW-7N

Test conducted on: 3/8/06

slug/bail test analysis
BOUWER-RICE's method

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW7N Rising

Static water level: 10.50 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/15/06

Slug Test No. Rising

MW-9NR

Test conducted on: 3/15/06

slug/bail test analysis
BOUWER-RICE's method

t [s]

h/
h0

0 25 50 75 100 125 150 175 200 225 250

10-2

10-1

100

MW9NR Rising

Hydraulic conductivity [ft/s]:  2.22 x 10-4
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Project: Kenilworth Park

Evaluated by: JS Date: 5/15/06

Slug Test No. Rising

MW-9NR

Test conducted on: 3/15/06

slug/bail test analysis
BOUWER-RICE's method

1 0 8.33 1.13
2 1 8.04 0.84
3 2 7.65 0.45
4 3 7.45 0.25
5 4 7.37 0.17
6 5 7.34 0.14
7 6 7.32 0.12
8 7 7.30 0.10
9 8 7.29 0.09

10 10 7.29 0.09
11 11 7.28 0.08
12 13 7.27 0.07
13 14 7.26 0.07
14 16 7.26 0.06
15 18 7.26 0.06
16 20 7.25 0.05
17 22 7.25 0.05
18 24 7.25 0.05
19 26 7.24 0.04
20 28 7.24 0.04
21 31 7.22 0.03
22 33 7.24 0.04
23 36 7.23 0.03
24 39 7.23 0.03
25 42 7.23 0.03
26 46 7.23 0.03
27 49 7.23 0.03
28 53 7.23 0.03
29 57 7.23 0.03
30 61 7.23 0.03
31 66 7.23 0.03
32 70 7.22 0.02
33 76 7.22 0.02
34 81 7.22 0.02
35 87 7.22 0.02
36 93 7.22 0.02
37 99 7.23 0.03
38 105 7.22 0.02
39 112 7.22 0.02
40 120 7.22 0.02
41 128 7.22 0.02
42 136 7.22 0.02
43 145 7.22 0.02
44 155 7.22 0.02
45 165 7.22 0.02
46 175 7.22 0.02
47 187 7.22 0.02
48 199 7.22 0.02
49 211 7.22 0.02
50 225 7.22 0.02

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW9NR Rising

Static water level: 7.20 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/15/06

Slug Test No. Rising

MW-9NR

Test conducted on: 3/15/06

slug/bail test analysis
BOUWER-RICE's method

51 239 7.20 -0.00
52 254 7.22 0.02
53 270 7.22 0.02
54 286 7.22 0.02
55 304 7.22 0.02
56 323 7.22 0.02
57 343 7.22 0.02
58 364 7.21 0.01
59 387 7.21 0.01
60 411 7.22 0.02
61 436 7.22 0.02
62 462 7.22 0.02

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW9NR Rising

Static water level: 7.20 ft below datum
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Project: Keniworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-10N

Test conducted on: 3/15/06

slug/bail test analysis
BOUWER-RICE's method

t [s]

h/
h0

0 50 100 150 200 250 300 350 400 450 500

10-1

100

MW-10N Rising

Hydraulic conductivity [ft/s]:  2.25 x 10-6



Page 2

Project: Keniworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-10N

Test conducted on: 3/15/06

slug/bail test analysis
BOUWER-RICE's method

1 0 13.02 2.42
2 1 12.88 2.28
3 2 12.57 1.97
4 3 12.39 1.79
5 3 12.21 1.61
6 4 12.01 1.41
7 6 11.78 1.18
8 7 11.93 1.33
9 8 11.93 1.33

10 9 11.88 1.28
11 10 11.90 1.30
12 12 11.89 1.29
13 13 11.87 1.27
14 15 11.87 1.27
15 17 11.86 1.26
16 18 11.85 1.25
17 20 11.84 1.24
18 22 11.83 1.23
19 24 11.82 1.22
20 27 11.81 1.21
21 29 11.80 1.20
22 32 11.79 1.19
23 34 11.78 1.18
24 37 11.76 1.16
25 40 11.75 1.15
26 43 11.74 1.14
27 47 11.72 1.12
28 50 11.70 1.10
29 54 11.70 1.10
30 58 11.68 1.08
31 62 11.66 1.06
32 66 11.65 1.05
33 71 11.63 1.03
34 77 11.61 1.01
35 81 11.57 0.97
36 87 11.56 0.96
37 93 11.55 0.95
38 99 11.53 0.93
39 106 11.51 0.91
40 113 11.49 0.89
41 121 11.47 0.87
42 129 11.44 0.84
43 137 11.42 0.82
44 146 11.40 0.80
45 156 11.37 0.77
46 165 11.34 0.74
47 176 11.32 0.72
48 188 11.29 0.69
49 200 11.26 0.66
50 212 11.24 0.64

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW-10N Rising

Static water level: 10.60 ft below datum
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Project: Keniworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-10N

Test conducted on: 3/15/06

slug/bail test analysis
BOUWER-RICE's method

51 225 11.21 0.61
52 240 11.18 0.58
53 255 11.15 0.55
54 270 11.12 0.52
55 287 11.10 0.50
56 305 11.07 0.47
57 324 11.04 0.44
58 344 11.01 0.41
59 365 10.99 0.39
60 387 10.96 0.36

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW-10N Rising

Static water level: 10.60 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Falling

MW-10N

Test conducted on: 3/15/2006

slug/bail test analysis
BOUWER-RICE's method

t [s]

h/
h0

0 70 140 210 280 350 420 490 560 630 700

10-1

100

MW-10N Falling

Hydraulic conductivity [ft/s]:  1.80 x 10-6
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Falling

MW-10N

Test conducted on: 3/15/2006

slug/bail test analysis
BOUWER-RICE's method

1 0 7.27 -3.33
2 1 10.97 0.37
3 1 8.12 -2.48
4 2 8.98 -1.62
5 3 9.59 -1.01
6 4 9.18 -1.42
7 5 9.16 -1.44
8 6 9.27 -1.33
9 7 9.30 -1.30

10 8 9.31 -1.29
11 9 9.33 -1.27
12 10 9.34 -1.26
13 11 9.35 -1.25
14 13 9.36 -1.24
15 14 9.38 -1.22
16 16 9.39 -1.21
17 17 9.42 -1.18
18 19 9.42 -1.18
19 21 9.45 -1.15
20 22 9.45 -1.15
21 24 9.46 -1.14
22 27 9.47 -1.13
23 29 9.48 -1.12
24 31 9.49 -1.11
25 34 9.50 -1.10
26 36 9.51 -1.09
27 39 9.51 -1.09
28 42 9.52 -1.08
29 45 9.52 -1.08
30 49 9.53 -1.07
31 52 9.54 -1.06
32 56 9.55 -1.05
33 60 9.57 -1.03
34 64 9.58 -1.02
35 69 9.59 -1.01
36 73 9.60 -1.00
37 79 9.61 -0.99
38 84 9.63 -0.97
39 90 9.62 -0.98
40 96 9.64 -0.96
41 102 9.65 -0.95
42 108 9.67 -0.93
43 115 9.68 -0.92
44 123 9.69 -0.91
45 131 9.71 -0.89
46 139 9.73 -0.87
47 148 9.75 -0.85
48 158 9.76 -0.84
49 168 9.77 -0.83
50 178 9.78 -0.82

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW-10N Falling

Static water level: 10.60 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Falling

MW-10N

Test conducted on: 3/15/2006

slug/bail test analysis
BOUWER-RICE's method

51 190 9.80 -0.80
52 202 9.81 -0.79
53 214 9.85 -0.75
54 228 9.85 -0.75
55 242 9.87 -0.73
56 257 9.88 -0.72
57 273 9.89 -0.71
58 289 9.91 -0.69
59 307 9.92 -0.68
60 326 9.94 -0.66
61 346 9.96 -0.64
62 367 9.97 -0.63
63 390 9.99 -0.61
64 414 10.00 -0.60
65 439 10.02 -0.58
66 465 10.04 -0.56
67 493 10.04 -0.56
68 523 10.05 -0.55

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW-10N Falling

Static water level: 10.60 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-11N

Test conducted on: 3/15/06

slug/bail test analysis
BOUWER-RICE's method

t [s]

h/
h0

0 24 48 72 96 120 144 168 192 216 240

10-2

10-1

100

MW11N Rising

Hydraulic conductivity [ft/s]:  2.61 x 10-4
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-11N

Test conducted on: 3/15/06

slug/bail test analysis
BOUWER-RICE's method

1 0 12.62 1.42
2 1 12.03 0.83
3 1 11.96 0.76
4 1 11.88 0.68
5 1 11.71 0.51
6 2 11.64 0.44
7 2 11.60 0.40
8 2 11.54 0.34
9 3 11.49 0.29

10 4 11.45 0.25
11 4 11.42 0.22
12 5 11.40 0.20
13 6 11.38 0.18
14 7 11.36 0.16
15 7 11.35 0.15
16 8 11.34 0.14
17 9 11.33 0.13
18 10 11.32 0.12
19 11 11.32 0.12
20 12 11.31 0.11
21 14 11.30 0.10
22 15 11.30 0.10
23 16 11.30 0.10
24 18 11.30 0.10
25 19 11.29 0.09
26 21 11.29 0.09
27 22 11.29 0.09
28 24 11.29 0.09
29 26 11.28 0.08
30 28 11.27 0.07
31 30 11.27 0.07
32 32 11.27 0.07
33 35 11.27 0.07
34 37 11.27 0.07
35 40 11.27 0.07
36 43 11.26 0.07
37 46 11.26 0.06
38 49 11.26 0.06
39 52 11.26 0.06
40 56 11.26 0.06
41 59 11.26 0.06
42 64 11.26 0.06
43 68 11.25 0.05
44 72 11.25 0.05
45 77 11.25 0.05
46 82 11.26 0.06
47 87 11.25 0.05
48 93 11.25 0.05
49 99 11.26 0.06
50 105 11.25 0.05

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW11N Rising

Static water level: 11.20 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-11N

Test conducted on: 3/15/06

slug/bail test analysis
BOUWER-RICE's method

51 112 11.25 0.05
52 119 11.25 0.05
53 127 11.25 0.05
54 134 11.25 0.05
55 143 11.25 0.05
56 152 11.25 0.05
57 161 11.25 0.05
58 171 11.25 0.05
59 182 11.25 0.05
60 193 11.25 0.05
61 205 11.25 0.05

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW11N Rising

Static water level: 11.20 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-12N

Test conducted on: 3/15/06

slug/bail test analysis
BOUWER-RICE's method

t [s]

h/
h0

0 50 100 150 200 250 300 350 400 450 500

10-2

10-1

100

MW12N Rising

Hydraulic conductivity [ft/s]:  1.09 x 10-4
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-12N

Test conducted on: 3/15/06

slug/bail test analysis
BOUWER-RICE's method

1 0 15.64 2.74
2 1 14.08 1.18
3 2 13.85 0.95
4 3 13.65 0.75
5 4 13.49 0.59
6 5 13.36 0.46
7 7 13.27 0.37
8 8 13.24 0.34
9 9 13.20 0.30

10 11 13.18 0.28
11 12 13.16 0.26
12 14 13.15 0.25
13 16 13.14 0.24
14 18 13.13 0.23
15 20 13.12 0.22
16 22 13.11 0.21
17 24 13.10 0.20
18 27 13.08 0.18
19 29 13.09 0.19
20 32 13.08 0.18
21 34 13.07 0.17
22 37 13.07 0.17
23 41 13.06 0.16
24 44 13.05 0.15
25 48 13.05 0.15
26 51 13.04 0.14
27 55 13.04 0.14
28 60 13.04 0.14
29 64 13.03 0.13
30 69 13.02 0.12
31 74 13.01 0.11
32 79 13.01 0.11
33 85 13.00 0.10
34 91 13.00 0.10
35 97 12.99 0.09
36 103 12.99 0.09
37 111 12.98 0.08
38 118 12.98 0.08
39 126 12.98 0.08
40 135 12.97 0.07
41 144 12.97 0.07
42 153 12.97 0.07
43 163 12.96 0.07
44 174 12.96 0.06
45 185 12.96 0.06
46 197 12.95 0.05
47 210 12.95 0.05
48 223 12.95 0.05
49 237 12.95 0.05
50 252 12.95 0.05

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW12N Rising

Static water level: 12.90 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-12N

Test conducted on: 3/15/06

slug/bail test analysis
BOUWER-RICE's method

51 268 12.95 0.05
52 285 12.95 0.05
53 303 12.95 0.05
54 321 12.95 0.05
55 342 12.94 0.04

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW12N Rising

Static water level: 12.90 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-15N

Test conducted on: 3/15/06

slug/bail test analysis
BOUWER-RICE's method

t [s]

h/
h0

0 16 33 49 66 82 99 115 132 148 165

10-2

10-1

100

MW15N Rising

Hydraulic conductivity [ft/s]:  1.12 x 10-4

Note most likely represents conductivity of gravel layer within screened interval.
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-15N

Test conducted on: 3/15/06

slug/bail test analysis
BOUWER-RICE's method

1 0 3.88 1.18
2 1 3.54 0.84
3 2 3.26 0.56
4 3 3.12 0.42
5 4 3.02 0.32
6 5 2.96 0.26
7 6 2.92 0.22
8 8 2.90 0.20
9 9 2.88 0.18

10 11 2.87 0.17
11 12 2.85 0.15
12 14 2.84 0.14
13 16 2.83 0.13
14 18 2.83 0.13
15 20 2.82 0.12
16 22 2.81 0.11
17 24 2.81 0.11
18 26 2.80 0.10
19 29 2.80 0.10
20 31 2.79 0.09
21 34 2.79 0.09
22 37 2.78 0.08
23 40 2.78 0.08
24 44 2.78 0.08
25 47 2.78 0.08
26 51 2.78 0.08
27 55 2.77 0.07
28 59 2.77 0.07
29 64 2.77 0.07
30 68 2.76 0.06
31 74 2.76 0.06
32 79 2.76 0.06
33 85 2.76 0.06
34 91 2.75 0.05
35 97 2.75 0.05
36 103 2.75 0.05
37 110 2.76 0.06
38 118 2.75 0.05
39 126 2.75 0.05
40 134 2.75 0.05
41 143 2.75 0.05
42 153 2.75 0.05
43 163 2.75 0.05
44 173 2.74 0.04
45 185 2.74 0.04
46 197 2.74 0.04
47 209 2.74 0.04
48 223 2.74 0.04
49 237 2.74 0.04
50 252 2.74 0.04

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW15N Rising

Static water level: 2.70 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-15N

Test conducted on: 3/15/06

slug/bail test analysis
BOUWER-RICE's method

51 268 2.74 0.04
52 284 2.74 0.04
53 302 2.74 0.03
54 321 2.74 0.04
55 341 2.74 0.04
56 362 2.73 0.03
57 385 2.73 0.03
58 409 2.73 0.03
59 434 2.73 0.03
60 460 2.73 0.03
61 488 2.73 0.03
62 518 2.73 0.03
63 550 2.73 0.03
64 584 2.73 0.03

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW15N Rising

Static water level: 2.70 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-16N

Test conducted on: 3/15/06

slug/bail test analysis
BOUWER-RICE's method

t [s]

h/
h0

0 19 38 57 76 95 113 132 151 170 189

10-2

10-1

100

MW16N Rising

Hydraulic conductivity [ft/s]:  6.28 x 10-5
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-16N

Test conducted on: 3/15/06

slug/bail test analysis
BOUWER-RICE's method

1 0 8.77 1.17
2 1 8.58 0.98
3 2 8.18 0.58
4 2 7.97 0.37
5 3 7.88 0.28
6 4 7.81 0.21
7 5 7.77 0.17
8 6 7.75 0.15
9 7 7.73 0.13

10 8 7.72 0.12
11 9 7.71 0.11
12 11 7.71 0.11
13 12 7.70 0.10
14 13 7.69 0.09
15 15 7.69 0.09
16 16 7.68 0.08
17 18 7.67 0.07
18 20 7.67 0.07
19 22 7.66 0.06
20 24 7.66 0.06
21 26 7.65 0.05
22 28 7.65 0.05
23 31 7.65 0.05
24 33 7.64 0.04
25 36 7.64 0.04
26 39 7.64 0.04
27 42 7.64 0.04
28 45 7.63 0.03
29 48 7.63 0.03
30 52 7.63 0.03
31 55 7.63 0.03
32 59 7.63 0.03
33 64 7.62 0.02
34 68 7.63 0.03
35 73 7.62 0.02
36 78 7.62 0.02
37 83 7.62 0.02
38 89 7.62 0.02
39 95 7.62 0.02
40 101 7.62 0.02
41 107 7.62 0.02
42 115 7.62 0.02
43 122 7.61 0.01
44 130 7.61 0.01
45 139 7.61 0.01
46 148 7.62 0.02
47 157 7.61 0.01
48 167 7.61 0.01
49 178 7.61 0.01
50 189 7.61 0.01

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW16N Rising

Static water level: 7.60 ft below datum
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Project: Kenilworth Park

Evaluated by: JS Date: 5/11/06

Slug Test No. Rising

MW-16N

Test conducted on: 3/15/06

slug/bail test analysis
BOUWER-RICE's method

51 201 7.61 0.01
52 214 7.61 0.01
53 227 7.61 0.01
54 241 7.61 0.01
55 256 7.62 0.02
56 272 7.61 0.01
57 289 7.62 0.02
58 307 7.61 0.01
59 325 7.61 0.01
60 346 7.61 0.01
61 367 7.61 0.01

Pumping test duration

[s]

Water level

[ft]

Drawdown

[ft]

MW16N Rising

Static water level: 7.60 ft below datum
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Water Levels, Washington DC

0

0.5

1

1.5

2

2.5

3

3.5

19:00 23:48 4:36 9:24 14:12 19:00

Time of Day (3/16/06-03/17/06)

W
at

er
 L

ev
el

 (f
t)



Tidal Survey MW-4N
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Tidal Survey MW-5N
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Tidal Survey MW-6N

-0.5

0

0.5

1

1.5

2

2.5

3

38792.8 38793 38793.2 38793.4 38793.6 38793.8 38794

Time of Day (03/16/06-03/17/06)

W
at

er
 L

ev
el

 (f
t)



Tidal Survey MW-7N
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Tidal Survey MW-15N

-0.5

0

0.5

1

1.5

2

2.5

3

38792.8 38793 38793.2 38793.4 38793.6 38793.8 38794

Time of day (03/16/06-03/17/06)

W
at

er
 L

ev
el

 (f
t)



 

 
11:001096_OX38_20 F-1 
KPN  Final RI 110107.doc-11/7/2007 

  
 

 
 
 
Well Elevation Survey Data 
 
 
 
 

F 



 
 

F.  Well Elevation Survey Data 
 

 
11:001096_OX38_20 F-2 
KPN  Final RI 110107.doc-11/7/2007 

 
 



Kenilworth Park North New Monitoring Well Elevations
Surveyed 5/8/06-5/9/06 and 5/22/06-5/23/06

STA BM TP BS HI FS ELEV
MW-2N 15.28

1 12.00 27.28
MW-13N (I) 2.80 24.48
MW-13N (O) 0.52 26.76

MW-1N 14.11
2 14.38 28.49

MW-9NR (I) 16.97 11.52
MW-9NR  (O) 18.60 9.89
HUB-1 1.43 27.06

HUB-1 27.06
3 10.58 37.58

MW-8NR (I) 4.74 32.84
MW-3NR (I) 14.60 22.98
MW-3NR (O) 16.28 21.30

MW-7N 12.69
5 9.89 22.58

MW-16 (I) 14.84 7.74
MW-16  (O) 13.52 9.06

MW-13N 2.1 26.58 24.48
MW-12N (I) 8.9 17.68
MW-12N (O) 8.58 18.00

MW-13N 1.42 25.90 24.48
MW-11N (I) 11.18 14.72
MW-11N (O) 10.82 15.08
MW-10N (I) 11.36 14.54
MW-10N (O) 10.92 14.98

MW-7N 3.88 16.57 12.69
MW-15N (I) 11.94 4.63
MW-15N (O) 11.58 4.99
MW-14N (I) 13.09 3.48
MW-14N (O) 12.86 3.71
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HEALTH EFFECTS SUMMARIES 
This appendix contains health effects summaries for chemicals of potential 
concern at the Kenilworth Park Site.  These summaries provide information on 
the occurrence and behavior of the COPCs in the environment, potential exposure 
mechanisms, and adverse health effects that could result from exposure, and the 
basis and reliability of the quantitative toxicity values used in the risk assessment.  
Information in each summary is drawn largely from the Public Health statement 
in the Toxicological Profile or Fact Sheet for the chemical, prepared by the 
Agency for Toxic Substances and Disease Registry (ATSDR) and the United 
States Environmental Protection Agency Integrated Risk Information System 
(IRIS) profiles.   
 
Aluminum 
Aluminum is a silver-white flexible metal with a vast number of uses.  It is poorly 
absorbed and efficiently eliminated; however, when absorption does occur, 
aluminum is distributed mainly in bone, liver, testes, kidneys, and brain.  
 
Aluminum is a naturally occurring metal that is found in the earth in combination 
with other elements.  Aluminum is used in cooking utensils, appliances, and 
building materials.  In combination with other substances, aluminum is an 
ingredient in such everyday items as antacids and antiperspirants. 
 
Limited amounts of aluminum can be found in natural waters, drinking water, and 
air.  It makes up approximately 8 percent of the earth’s crust; however, higher 
concentrations may exist in soil surrounding waste sites associated with industries 
such as coal combustion and aluminum mining and smelting. 
 
Oral doses of aluminum have been shown to induce neurobehavioral effects in 
adult mice and in developing offspring.  Developmental effects (neurobehavioral 
deficits, decreased body weight, and possibly skeletal abnormalities) in the 
offspring of mice were identified as the most sensitive toxicity endpoint.  A 
provisional oral reference dose (RfD) for aluminum of 1 mg/kg-day is derived by 
applying to the lowest observed adverse effect level (LOAEL) a total uncertainty 
factor (UF) of 100 to account for use of a LOAEL rather than a no observed 
adverse effect level (NOAEL), interspecies extrapolation, and human population 
variability.  Confidence in the RfD is low because of limitations in the database.  
The RfD is based on conservative data (i.e., ingestion of soluble aluminum 
compounds). 
 
Very little aluminum enters the body through the skin or the lungs, and the small 
amount that might enter the bloodstream through the stomach is quickly 
eliminated.  Some people may get skin rashes from aluminum in antiperspirants, 
and factory workers who breathe in large amounts of aluminum dust can have 
lung problems such as coughing or changes that show up in chest x-rays.  Because 
it is minimally absorbed through the gastrointestinal tract (GI), aluminum has 
long been regarded as nontoxic.  Human and animal studies have shown that 
elevated levels of aluminum in the body may be toxic to the central nervous, 
skeletal, and hematological systems; however, these effects have been observed 
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mainly under conditions in which the GI tract has been bypassed (e.g., 
intravenously).    
 
Antimony  
Antimony is a naturally occurring element that can be found at very low levels in 
air, soil, food, and water.  Much of the antimony in the environment is bound 
tightly to dust, soil, and rocks.  Antimony is used industrially in metal alloys and 
for producing fireproofing chemicals, ceramics, glassware, and pigments.  It also 
has been used medicinally as an antiparasitic agent. 
 
Antimony can enter the body by absorption from the gastrointestinal tract 
following ingestion of food or water containing it, or by absorption from the lungs 
after inhalation.  People may be exposed to high levels of antimony in dust if they 
live near antimony mines or processing companies.  Ingestion of high doses of 
antimony can result in burning stomach pains, colic, nausea, and vomiting.  Long-
term occupational inhalation exposure has been shown to cause heart problems, 
stomach ulcers, and irritation of the lungs, eyes, and skin.  It is not known 
whether antimony can enter the body through the skin.  Antimony can have 
beneficial effects when used for medical reasons.  It has been used as a medicine 
to treat people infected with parasites. 
 
The critical or most sensitive noncarcinogenic effects of antimony exposure, 
based on chronic oral exposure of rats to antimony, are shortened life span, 
reduced blood glucose levels, and altered cholesterol levels.  The oral RfD for 
antimony, 4 x 10-4 mg/kg-day, is based on a chronic oral bioassay in which 5 part 
per million (ppm) of potassium antimony tartrate was administered to rats in their 
drinking water.  Confidence in the principal study is considered low because only 
one species and one dose level were used; a “no observed adverse effects level” 
(NOAEL) was not determined; and gross pathology and histopathology were not 
well described.  Confidence in the database, and consequently the RfD, is low due 
to lack of adequate oral exposure investigations. 
 
Existing data suggest that antimony may be an animal carcinogen; however, the 
data are not sufficient to justify a quantitative cancer potency estimate at this time.  
In laboratory rats, inhalation of antimony dust can increase the risk of lung 
cancer.  However, there is no evidence of increased risk of cancer to animals from 
eating food or drinking water containing antimony.  It is not known whether 
antimony can cause cancer in humans.  Antimony has not yet received a weight-
of-evidence classification from the EPA. 
 
Arsenic  
Arsenic, a naturally occurring element, is present at low levels in soil, water, and 
air.  It is usually found in combination with one or more elements such as oxygen, 
chlorine, or sulfur; these compounds are called inorganic arsenic.  Arsenic is also 
found in plants, animals, fish, and shellfish, usually in combination with carbon 
and hydrogen; these compounds, called organic arsenic, are generally less toxic 
than inorganic arsenic.  Arsenic is widely distributed in the environment from 
natural sources, but higher concentrations have been found to occur in association 
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with chemical waste, smelting of copper and other metals, fossil fuel combustion, 
and pesticide use.  The primary use of arsenic is as a wood preservative, but it is 
also used to make insect and weed killers and pharmaceuticals. 
 
Arsenic does not break down in the environment, but it can change from one form 
to another.  Most arsenic compounds are soluble in water but do not evaporate.  
Arsenic can be released into the air when minerals containing arsenic are 
processed or smelted, or when materials containing arsenic are burned.  Airborne 
particles containing arsenic can settle on the ground, surface water, and plants.  
Fish and shellfish accumulate arsenic in their tissues, but most of the arsenic in 
fish is the less- toxic organic arsenic. 
 
Most people are routinely exposed to low levels of arsenic because it is naturally 
occurring and low levels are present in food, water, soil, and air.  Workers in 
several industries (nonferrous smelting, wood preservation, arsenical 
pharmaceutical production, and production and application of arsenical 
pesticides) may be exposed to significantly higher levels.  Higher exposures also 
can result from breathing sawdust or smoke from wood treated with arsenic. 
 
Ingestion of food or water with high levels of inorganic arsenic (60 mg/kg in food 
or 60 mg/L in water) can be fatal.  Chronic arsenic overexposure may cause many 
health effects, including body weight changes, changes in the blood, and liver and 
kidney damage.  Arsenic damages many tissues, including nerves, stomach, 
intestines, liver, kidneys, and skin.  Breathing high levels can irritate the throat 
and lungs.  Lower levels of exposure to inorganic arsenic may cause nausea, 
vomiting, and diarrhea; decreased production of red and white blood cells; 
abnormal heart rhythm; blood vessel damage; and a “pins and needles” sensation 
in the hands and feet.  Long-term exposure to inorganic arsenic may lead to a 
darkening of the skin (hyperpigmentation), and the appearance of small “corns” or 
“warts” (keratosis) on the palms, soles, and torso.  Direct skin contact may cause 
redness and swelling. 
 
The critical or most sensitive effects of arsenic exposure, based on chronic oral 
exposure to humans, are hyperpigmentation of the skin, keratosis, and possible 
vascular complications.  The oral RfD for arsenic, 3 x 10-4 mg/kg-day, is based on 
chronic human exposure to elevated levels of inorganic arsenic in drinking water.  
The principal study upon which the reference dose is based included more than 
40,000 individuals, and there are a number of supporting studies.  Confidence in 
the principal study is considered medium.  An extremely large number of people 
were included in the study, but the doses were not well-characterized and other 
contaminants were present.  The supporting human toxicity database is extensive 
but somewhat flawed.  Problems exist with all of the epidemiological studies; 
however, the database does support the choice of a NOAEL.  Confidence in the 
database as a whole and in the RfD is considered medium. 
 
Arsenic is classified as a Group A human carcinogen by EPA.  Epidemiologic 
studies and case reports have shown that ingesting inorganic arsenic increases the 



 
 

G.  Human Health Risk Assessment Summaries 
 

 
02:001096_OX31.01 G-8 
G.doc-11/8/2007 

risk of cancer of the skin, lungs, bladder, and kidneys.  Breathing inorganic 
arsenic increases the risk of lung cancer. 
 
An oral slope factor and inhalation unit risk has been derived for inorganic 
arsenic.  The oral slope factor of 1.5 (mg/kg-day)-1, which is based on increased 
incidence of skin cancer in humans who consumed drinking water with high 
arsenic concentrations, was derived from the same principal study as the oral RfD.  
Although the study included a large number of people, uncertainties about the 
dosages of arsenic led the EPA administrator to conclude that the slope factor 
estimates based on that study could be modified downward by as much as an 
order of magnitude relative to estimates for most other carcinogens. 
 
The inhalation unit risk, 0.0043 (µg/m3)-1, is derived from observations of 
increased lung cancer mortality in occupationally exposed males.  Data from 
several studies were combined to obtain the final unit risk estimates.  Overall, a 
large study population was observed.  Exposure assessments included both work 
place air and urinary arsenic measurements.  The unit risk estimated from the 
individual studies that were combined to obtain the final estimate all fell within a 
factor of 6 of one another.  All of these factors lead to medium confidence in the 
final inhalation unit risk estimate. 
 
Cadmium 
Cadmium is a naturally occurring element present in trace amounts in the earth’s 
crust.  It is usually found as a mineral combined with other elements such as 
oxygen (cadmium oxide), chlorine (cadmium chloride), or sulfur (cadmium 
sulfate, cadmium sulfide).  Because cadmium does not corrode easily, it has 
several industrial applications, including metal plating and the manufacture of 
pigments, batteries, and plastics. 
 
Cadmium enters the air from mining and industrial processes, and from the 
burning of coal and household wastes, eventually depositing on land and water 
surfaces.  It also can be released to water and soil by waste disposal processes and 
spills or leaks at hazardous waste sites.  Cadmium can bind to soil particles; 
however, some cadmium dissolves in water.  Cadmium does not break down in 
the environment, but can change from one form to another.   Plants and 
animals take up cadmium from the environment, and cadmium accumulates in 
body tissues even as a result of prolonged exposure to low levels.  Humans are 
exposed to small quantities of cadmium because it is widely distributed in air, 
water, soil, and food.  Cadmium can enter the body by absorption from the 
stomach or intestines after ingestion of food or water containing cadmium, or by 
absorption from the lungs after inhalation of cadmium-containing dust, mists, or 
fumes.  Food and cigarette smoke are probably the largest sources of cadmium 
exposure for the general public.  Very little cadmium enters the body through the 
skin. 
 
Cadmium can cause a number of adverse health effects.  Ingestion of very high 
levels of cadmium causes severe irritation to the stomach, leading to vomiting and 
diarrhea.  Breathing high levels of cadmium severely damages the lungs and can 
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cause death.  There is very strong evidence that long-term exposure to lower 
levels of cadmium in air, food, or water leads to a build up of cadmium in the 
kidneys and possible kidney disease.  Long-term human exposure by the 
inhalation route may cause kidney damage and lung disease such as emphysema. 
 
Studies of animals given cadmium in food or water indicate that high blood 
pressure, iron-poor blood, liver disease, and nerve or brain damage may result.  It 
is not known if humans get any of these diseases from eating or drinking 
cadmium.  Skin contact with cadmium is not known to cause health effects in 
humans or animals. 
 
The most sensitive or critical effect of cadmium exposure is abnormal kidney 
function as indicated by significant proteinuria.  Oral RfDs (5 x 10-4 mg/kg-day 
[water] and 1 x 10-3 mg/kg-day [food]) have been derived for cadmium based on a 
toxicokinetic model that predicts NOAELs for chronic cadmium exposure in 
water (5 x 10-3 mg/kg-day) and food (0.01 mg/kg-day).  An UF of 10 was applied 
to each NOAEL to obtain the RfDs.  The toxicokinetic model was used to identify 
the level of chronic human oral exposure that results in a concentration of 200 µg 
cadmium/gm human renal cortex (wet), the highest renal level not associated with 
significant proteinuria.  Confidence in the RfDs is high because the NOAEL 
reflects data obtained from many studies on cadmium toxicity in both humans and 
animals.  These data also permit calculation of pharmacokinetic parameters of 
cadmium absorption, distribution, metabolism, and elimination.  Taken together, 
this information gives a high level of confidence in the database and, as a result, a 
high level of confidence in each of the RfDs. 
 
Studies of humans or animals have not demonstrated increased cancer rates from 
ingestion of cadmium.  However, there is evidence that long-term inhalation of 
cadmium by workers may be associated with an increased risk of lung cancer.  
Laboratory rats that inhaled cadmium also have shown increased cancer rates.  
EPA classifies cadmium as a Group B1, probable human carcinogen, based on the 
occupational studies.  The inhalation unit risk, 0.0018 (µg/m3)-1, is based on 
increased incidence of cancer from lung, tracheal, and bronchial cancers among 
occupationally exposed males (for example, a 2-fold excess risk of lung cancer 
observed in cadmium smelter workers).  The cohort consisted of 602 white males 
who had been employed in production work for a minimum of 6 months during 
the years 1940-1969.  An excess lung cancer risk also was observed in three other 
occupational studies; however, those studies were compromised by the presence 
of other carcinogens (e.g., arsenic, smoking) or by a small population.  Although 
the inhalation unit risk for cadmium in one animal study was higher (i.e., more 
conservative) than that used to derive the unit risk, the use of available human 
data was considered to be more reliable because of species response variations 
and differences in the forms of cadmium used in the animal studies. 
 
Chlordane 
Chlordane is a manufactured chemical that was used as a pesticide in the United 
States from 1948 to 1988.  Technical chlordane is not a single chemical, but is 
actually a mixture of alpha and gamma isomers of chlordane mixed with many 
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related chemicals.  It doesn’t occur naturally in the environment.  It is a thick 
liquid whose color ranges from colorless to amber.  Chlordane has a mild, 
irritating smell. 
 
Until 1983, chlordane was used as a pesticide on crops like corn and citrus and on 
home lawns and gardens.  Because of concern about damage to the environment 
and harm to human health, the EPA banned all uses of chlordane in 1983 except 
to control termites.  In 1988, EPA banned all uses. 
 
Chlordane adheres strongly to soil particles at the surface and is not likely to enter 
groundwater.  Chlordane doesn’t dissolve easily in water.  Most chlordane leaves 
soil by evaporation to the air.  It breaks down very slowly.  It builds up in the 
tissues of fish, birds, and mammals.  
 
Chlordane affects the nervous system, the digestive system, and the liver in 
people and animals.  Headaches, irritability, confusion, weakness, vision 
problems, vomiting, stomach cramps, diarrhea, and jaundice have occurred in 
people who breathed air containing high concentrations of chlordane or 
accidentally swallowed small amounts of chlordane.  Large amounts of chlordane 
taken by mouth can cause convulsions and death in people. 
 
Long-term exposure caused harmful effects in the liver of test animals.  It is not 
known whether chlordane affects the ability of people to have children or whether 
it causes birth defects.  Animals exposed before birth or while nursing developed 
behavioral effects later. 
 
The chronic oral reference dose of 5 x 10-4 mg/kg-d is based on a chronic toxicity 
test in mice.  Statistically significant increased incidences over controls were 
found for hepatocellular swelling (hypertrophy) in 5- and 12.5-ppm males and 
females, and hepatic fatty degeneration was observed in 12.5-ppm males and 5- 
and 12.5-ppm females.  Hepatic necrosis was noted in males only.  An UF of 300 
was applied to the NOAEL derived from the principal study: 10 for consideration 
of intraspecies variation, 10 for consideration of interspecies extrapolation, and 3 
for lack of any reproductive studies.  The overall confidence for this RfD 
assessment is medium. 
 
The chronic inhalation reference concentration of 7 x 10-4 mg/m3 is based on a 
comparative inhalation toxicity of technical chlordane in rats and monkeys.  At 
the end of the exposure period, increased liver weights (p < 0.01) were observed 
for male and female rats exposed to 10 mg/m3 at weeks 9 and 14.  Analysis of 
blood chemistry results gave indications of hepatic functional alteration, but only 
among rats exposed to the highest concentration.  An UF of 1000 was applied to 
the NOAEL: 10 for subchronic to chronic extrapolation; 10 for consideration of 
intraspecies variation.  Partial UFs are used for interspecies extrapolation (which 
already has been addressed partially) and for database deficiencies (lack of any 
reproductive studies).  The overall confidence in this RfC assessment is low.     
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EPA classifies chlordane as a Group B2, probable human carcinogen - based on 
sufficient evidence of carcinogenicity in animals.   
 
Copper 
Copper is a naturally occurring element that is used to make electrical wiring and 
water pipes and as a component of alloys such as bronze and brass.  Copper 
compounds are used as fungicides to prevent plant disease, in water treatment, 
and in wood, leather, and fabric preservatives. 
 
Copper may enter the body by breathing air, drinking water, or eating food 
containing copper, and by skin contact with soil, water, and other copper-
containing substances.  Copper is an essential element at low-dose levels but may 
induce toxic effects at high-dose levels.  The critical or most sensitive effect is 
gastrointestinal irritation.  The National Academy of Science has recommended 2 
to 3 mg/day of copper as a safe and adequate daily intake.  Long-term 
overexposure to copper dust can irritate the nose, mouth, and eyes and cause 
headaches, dizziness, nausea, and diarrhea.  Ingestion of high concentrations of 
copper can cause vomiting, diarrhea, stomach cramps, and nausea.  Very young 
children are particularly sensitive to ingested copper.  Liver and kidney damage 
and possibly death may result from long-term exposure. 
 
In general, the seriousness of health effects of copper increase as the level and 
duration of exposure increases.  Copper is not known to cause cancer or birth 
defects. 
 
EPA assigns a Group D classification to chlordane for carcinogenicity meaning is 
not classified as a carcinogen.  This classification is based no human data, 
inadequate animal data from assays of copper compounds, and equivocal 
mutagenicity data.  
 
Dieldrin 
Dieldrin is an insecticide.  It is a white powder, which has a mild chemical odor.  
The less pure commercial powders have a tan color.  Aldrin quickly breaks down 
to dieldrin in the body and in the environment.  Neither aldrin nor dieldrin occurs 
naturally in the environment. 
 
From the 1950s until 1970, dieldrin was widely used pesticides for crops like corn 
and cotton.  Because of concerns about damage to the environment and 
potentially to human health, EPA banned all uses of dieldrin in 1974, except to 
control termites.  In 1987, EPA banned all uses.   
 
Sunlight and bacteria change aldrin to dieldrin so dieldrin is found most often in 
the environment.  Dieldrin binds tightly to soil and slowly evaporate to the air.  
Dieldrin in soil and water breaks down very slowly.  Plants take in and store 
aldrin and dieldrin from the soil.  Aldrin rapidly changes to dieldrin in plants and 
animals.  Dieldrin is stored in the fat and leaves the body very slowly.  
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People who intentionally or accidentally ingested large amounts of aldrin or 
dieldrin suffered convulsions and some died.  Health effects may also occur after 
a longer period of exposure to smaller amounts because these chemicals build up 
in the body. 
 
Some workers exposed to moderate levels in the air for a long time had 
headaches, dizziness, irritability, vomiting, and uncontrolled muscle movements.  
Workers removed from the source of exposure rapidly recovered from most of 
these effects. 
 
Animals exposed to high amounts of aldrin or dieldrin also had nervous system 
effects.  In animals, oral exposure to lower levels for a long period also affected 
the liver and decreased their ability to fight infections.  We do not know whether 
aldrin or dieldrin affect the ability of people to fight disease.\ 
 
Studies in animals have given conflicting results about whether aldrin and dieldrin 
affect reproduction in male animals and whether these chemicals may damage the 
sperm.  We do not know whether aldrin or dieldrin affect reproduction in humans. 
 
The oral reference dose of 5 x 10-5 mg/kg-d is based on a two-year oral exposure 
study of rats and dogs.  At the end of 2 years, females fed 1.0 and 10.0 ppm (0.05 
and 0.5 mg/kg/day) had increased liver weights and liver-to- body weight ratios.  
Histopathological examinations revealed liver parenchymal cell changes 
including focal proliferation and focal hyperplasia.  These hepatic lesions were 
considered to be characteristic of exposure to an organochlorine insecticide.  An 
UF of 100 was applied to allow for uncertainty in the extrapolation of dose levels 
from laboratory animals to humans and uncertainty in the threshold for sensitive 
humans.  The principal study is an older study for which detailed data are not 
available and in which a wide range of doses was tested.  The chronic toxicity 
evaluation is relatively complete and supports the critical effect, if not the 
magnitude of effects.  Reproductive studies are lacking.  The RfD is given a 
medium confidence rating because of the support for the critical effect from other 
dieldrin studies, and from studies on organochlorine insecticides in general. 
There is no conclusive evidence that aldrin or dieldrin cause cancer in humans.  
Aldrin and dieldrin have shown to cause liver cancer in mice.  The EPA has 
determined that dieldrin is a class B2; probable human carcinogen. 
 
Iron 
Iron is a naturally occurring metallic element.  It is commonly used to produce 
steel, special-purpose alloys with magnetic properties, and heat, corrosion and 
electrical resistances.  In combination with other substances, iron is used to make 
pigments, polishing compounds, catalysts, feeds, disinfectants, and sewage and 
industrial wastewater treatment chemicals. 
 
Iron is an essential nutrient; required for maintenance of good health.  Available 
data indicate that to protect against the adverse health effects associated with iron 
deficiency, the RDA (recommended dietary allowance) should be at least 30 
mg/day for pregnant women.  If ingested in larger quantities iron can be toxic, 
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causing effects such as irritability, seizures, abdominal pain, vomiting, diarrhea, 
lethargy, and coma.  However, apart from accidental or deliberate poisoning, 
ingestion of sufficient iron to cause these effects is unlikely in most individuals. 
 
Approximately 0.01% of the body burden of iron is excreted daily and the 
elimination half-time of iron from the body is 10 to 20 years.  Humans do not 
have a mechanism to increase the excretion of absorbed iron in response to 
elevated body levels.  Chronic ingestion of high levels of iron causes an increase 
in tissue iron levels.  During iron overload, excess iron is stored in the liver and 
other organs.  Massive iron overload can lead to liver cirrhosis and damage to 
other organs including the heart, endocrine glands, and pancreas. 
 
A provisional oral RfD has been developed for iron based on typical dietary 
intake.  The average intakes of iron, which range from 0.15 to 0.27 mg/kg-day do 
not cause iron overload, yet are sufficient to protect against iron deficiency.  
Dividing the NOAEL of 0.27 mg/kg-day by an UF of 1 yields a provisional 
chronic oral RfD of 0.3 mg/kg-day.  While confidence in the critical study is high, 
overall confidence in the overall database is medium because the data are 
insufficient to determine the chronic dose level that is associated with adverse 
effects in health individuals.  This RfD may not be protective of people with 
disorders of iron metabolism and could be conservative if applied to forms of iron 
with low bioavailability. 
 
There is no evidence that iron can cause cancer.  Iron has not been assigned a 
carcinogenicity weight-of-evidence classification by EPA. 
 
Lead   
Lead is a naturally occurring metal that is used in the manufacture of storage 
batteries and the production of ammunition and miscellaneous metal products 
(e.g., sheet lead, solder, and pipes).  Other uses for lead are in the manufacturing 
of lead compounds including gasoline additives and pigments.  In recent years, 
the quantity of lead used in paints, gasoline additives, ammunition, and solder has 
been reduced because of lead’s toxic effects. 
 
Lead can enter the body via ingestion and inhalation.  Although it may also enter 
the body through the skin, dermal absorption of inorganic lead compounds is less 
significant than absorption through other routes.  Children appear to be the 
segment of the population at greatest risk from toxic effects of lead.  Children 
absorb about 50% of ingested lead while adults absorb only 5% to 15%.  Initially, 
lead travels in the blood to the soft tissues (heart, liver, kidney, brain, etc.), then it 
is gradually sequestered in the bones and teeth.  Children retain a larger fraction 
of the absorbed lead, about 57%, in the blood and soft tissue compartments, 
whereas in adults roughly 95% of the total body burden of lead is found in bones 
and teeth. 
 
The most serious effects associated with markedly elevated blood lead levels 
include neurotoxic effects such as irreversible brain damage.  Health effects are 
the same for inhaled and ingested lead.  At blood lead levels of 40 to 100 
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micrograms per deciliter (µg/dL), children have exhibited nerve damage, 
permanent mental retardation, colic, anemia, brain damage, and death.  Chronic 
kidney disease is also evident at these levels.  For most adults, such damage does 
not occur until blood lead levels exceed 100 to 120 µg/dL.  At these levels, 
damage to the male reproductive system; miscarriages; anemia; severe digestive 
system symptoms; decreased reaction time; weakness in fingers, wrists, or ankles; 
and some increased risk of heart and circulatory system disease may be exhibited. 
 
Developmental effects in children have been identified as the most sensitive or 
critical effects of lead exposure.  IQ, hearing, and growth deficits have been 
reported in children with blood lead levels of 10 µg/dL.  The Center for Disease 
Control (CDC) regards 10 µg/dL as a level of concern for blood lead based on the 
evidence of adverse health effects at that level and above.  EPA has adopted the 
10 µg/dL blood lead level as a target to assist in evaluating progress in reducing 
lead exposure.  This level is not considered to be a threshold for adverse health 
effects; rather, it is a benchmark that is subject to revision.  EPA recognizes that 
there may be a small but finite risk of health effects at lower levels. 
 
None of the epidemiology studies conducted to explore the relationship between 
lead exposure and increased cancer risk found any relationship.  However, animal 
studies have shown increased kidney cancer and central nervous system (CNS) 
cancer in rats and mice.  The EPA has classified lead as a Group B2 probable 
human carcinogen. 
 
EPA currently provides neither a RfD for evaluating noncarcinogenic effects nor 
a SF for evaluating possible carcinogenic effects of lead exposure.  The absence 
of toxicological values reflects the scientific community’s inability to agree on the 
threshold dose for lead’s noncarcinogenic effects or to satisfactorily estimate its 
carcinogenic potential, despite a rather large body of scientific literature on its 
toxic effects. 
 
Manganese    
Manganese, a naturally occurring element, is usually found combined with other 
elements such as oxygen, sulfur, and chlorine.  Manganese is used in the steel 
industry; metallurgical processing; the production of dry cell batteries; as a 
component of some ceramics, pesticides, and fertilizers; and in nutritional 
supplements.  Manganese is an essential element for humans and is a cofactor for 
a number of enzymatic reactions.  The United States National Research Council 
recommends a provisional daily dietary intake of manganese of 2.0 to 5.0 gram 
for adults. 
 
Manganese enters the air primarily through the burning of fossil fuels and 
emissions from factories where metallic manganese is produced from ores.  It can 
be released to water and soil from factories or spills and leaks at hazardous waste 
sites.  Some manganese compounds are soluble in water, and low levels of these 
compounds are normally present in lakes, streams, and the ocean.  Manganese 
does not break down in the environment, but can change from one form to 
another. 
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Because manganese occurs naturally in the environment, humans are exposed to 
low levels of manganese in water, air, soil, and food.  Food is the primary source 
of manganese for most people.  There are few reports of negative health effects in 
humans exposed to manganese in drinking water or food.  Laboratory studies of 
animals exposed to manganese in water or food have demonstrated adverse health 
effects, including changes in brain chemical levels, low birth weights in rats when 
mothers were exposed during pregnancy, slower than usual testes development, 
decreased body weight gain, and weakness and muscle rigidity in monkeys. 
 
Inhalation of manganese dust at mining or ore processing plants and inhalation of 
welding fumes may be significant sources of occupational exposure.  Following 
inhalation of manganese dust, absorption into the bloodstream occurs only if 
particles are sufficiently small to be able to penetrate deeply into the lungs.  
Long-term inhalation of manganese dust may result in a neurological disorder 
characterized by irritability, difficulty in walking, and speech disturbances.  
Impotence and loss of libido also have been reported in men exposed to high 
levels of manganese in air.  Short-term inhalation exposure has been associated 
with respiratory disease. 
 
Several studies were used to derive the oral RfD for dietary manganese, 1.4E-01 
mg/kg-day.  While those studies report average levels of manganese in various 
diets, no quantitative information is available to indicate toxic levels of 
manganese in the diet.  Because humans maintain homeostatic control of 
manganese uptake and elimination, there is a wide range of dietary intakes 
considered to be safe.  The determination of a single acceptable intake of 
manganese in the diet does not reflect the considerable variability in its absorption 
and elimination by humans, which are influenced by both environmental and 
biological factors.  Confidence in the database and in the dietary RfD for 
manganese is medium. 
 
For assessments of exposure to manganese is soil or drinking water, EPA recom-
mends that the oral RfD should be adjusted by subtracting the amount of 
manganese that would be consumed in a normal diet (assuming 5 mg/day for a 70 
kg adult, or 0.071 mg/kg-day) and dividing by an UF of 3.  The resulting oral RfD 
for soil or water is 2.4 x 10-2 mg/kg-day.  Region 3 (EPA 2006) does not conduct 
this non-standard adjustment to the oral RfD and therefore was not used in this 
risk assessment. 
 
The inhalation RfC for manganese, 0.00005 mg/m3, is based on a study in which 
impairment of neurobehavioral function in occupationally exposed individuals 
was identified as the critical effect.  The principal study included 92 male workers 
exposed to manganese dioxide dust in a Belgian alkaline battery plant for an 
average of 5.3 years (range: 0.2 to 17.7 years) and a control group of 101 male 
workers.  Confidence in the study and the database is considered medium.  The 
principal study did not identify a NOAEL for neurobehavioral effects, nor did it 
measure particle size directly or provide information on particle size distribution.  
These limitations are mitigated by the fact that the principal study found similar 
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indications of neurobehavioral dysfunction, and these findings were consistent 
with the results of other human studies.  In all of the principal and supporting 
studies, the exposure duration was relatively limited and the workers were 
relatively young.  These temporal limitations raise concerns that longer exposure 
durations and/or interactions with aging might result in the detection of effects at 
lower concentrations.  There also is insufficient information on the developmental 
and reproductive effects of manganese inhalation.  Medium confidence in the 
inhalation RfC follows medium confidence in the principal studies and the 
database. 
 
There are no human carcinogenicity data for manganese exposure.  The data from 
some animal studies have shown increases in tumors in a small number of animals 
at high doses of manganese, but the data are inadequate to judge whether 
manganese can cause cancer.  The EPA has placed manganese in Group D (not 
classifiable as to human carcinogenicity). 
 
Mercury  
Mercury is a naturally occurring element that exists in three oxidation states—
metallic mercury (Hg ), mercurous mercury (Hg1+), and mercuric mercury 
(Hg2+)—and a variety of chemical forms.  Mercury is used in a variety of 
manufactured products, including thermometers, barometers, batteries, mercury 
lamps, and paint, and as a catalyst in the manufacture of chlorine, caustic soda, 
and other chemicals.  Man-made sources of mercury in the environment include 
mercury mining and smelting operations, industrial processes that use mercury, 
fossil fuel combustion, and waste disposal. 
 
The most important forms of mercury with respect to human exposure are methyl 
mercury, mercuric mercury, and elemental mercury.  Elemental mercury, the 
principal form in the atmosphere, can be transported long distances, eventually 
depositing on land and in surface waters.  In soils and surface waters, mercury can 
exist in the mercuric and mercurous states as complex ions with varying water 
solubilities.  Inorganic forms tend to sorb to soil and sediment particles and are 
relatively immobile; however, chemical and biological processes can convert 
sorbed mercury to more mobile forms, including elemental mercury and volatile 
organic forms.  The most common organic form, methyl mercury, is relatively 
mobile, and it quickly enters the aquatic food chain and bioaccumulates in aquatic 
organisms. 
 
Non-occupational exposure to inorganic mercury and methyl mercury compounds 
occurs primarily through ingestion, with the major source of human exposure to 
methyl mercury occurring through the consumption of fish and shellfish.  
Mercury also can enter the body readily through inhalation of mercury vapor, 
which is the principal route of occupational exposure. 
 
The form of mercury determines its distribution in the body and its health effects.  
Metallic mercury and organic mercury distribute primarily to the kidneys; 
however, they also can readily cross the blood-brain and placental barriers.  Long-
term exposure to these forms of mercury can permanently damage the brain, 
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kidneys, and developing fetus.  Inorganic mercuric compounds also are 
distributed primarily to the kidneys, similar to metallic mercury; however, the 
amount that crosses the blood-brain and placental barriers is much lower. 
 
The nervous system appears to be the most sensitive target of low-level exposure 
to metallic and organic mercury.  CNS effects associated with chronic inhalation 
of mercury vapors or chronic ingestion of methyl mercury include tremors, 
memory loss, impaired vision, and irritability.  Prenatal exposure to methyl 
mercury via maternal ingestion can cause neurological effects in the children 
ranging from slowed mental and coordination development at low exposure levels 
to severe, irreversible brain damage from mercury poisoning.  The most sensitive 
target of exposure to inorganic mercury salts appears to be the kidneys, though 
brain effects also have been reported. 
 
A chronic oral RfD of 3 x 10-4 has been established for mercuric chloride and 
other soluble salts based on rat subchronic feeding and subcutaneous studies that 
reported autoimmune effects.  An UF of 1000 was applied to the LOAEL, 10 to 
convert to and expected NOAEL, 10 for the use of subchronic studies, and 10 for 
both animal-to-human extrapolation and protection of sensitive human 
subpopulations.  While no one study was considered adequate, based on the 
weight of evidence from available studies and the entirety of the data base, 
confidence in this oral RfD is high. 
   
The oral RfD for methylmercury, 1 x 10-4 mg/kg-day, is based on neurologic 
abnormalities observed in human infants whose mothers ingested methylmercury 
in their diet.  An UF of 10 was applied to the NOAEL to account for variability in 
the human population and for the lack of a two-generation reproductive study and 
lack of data for the effect of exposure duration on longer-term effects.  
Confidence in the RfD is medium.   
 
The inhalation RfC, 0.0003 mg/m3, which is specifically for elemental mercury, is 
derived from a human inhalation study in which neurotoxicity was identified as 
the critical effect.  A NOAEL of 0.009 mg/m3 was identified in the critical study 
and an UF of 30 was applied. 
 
Mercuric chloride and methylmercury have been classified by EPA as Group C 
possible human carcinogens; however, SFs have not been derived for these 
chemicals.  Inorganic mercury has not been found to be carcinogenic in animals 
or humans and has been placed in Group D, not classifiable as to human 
carcinogenicity, by the EPA. 
 
Nickel 
Nickel is a naturally occurring metal found in small quantities in the earth’s crust.  
Nickel is used industrially in making various steels and alloys and in 
electroplating.  Exposure to nickel and nickel compounds may occur through 
inhalation of dust and particles, ingestion of food and drinking water containing 
nickel, and by absorption through the skin.  Nickel has been shown to be essential 
nutrients for some species of animals and may be essential to humans. 
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Inhalation exposure to high levels of nickel and nickel compounds may have 
adverse effects on the lungs.  Exposure by oral and inhalation routes may also 
affect the immune system, kidneys, and blood.  Inhalation of nickel at 
concentrations greater than 0.001 mg/m3 in air may cause immune system 
depression, lung irritation, and pulmonary disease.  Death may result from 
inhalation of concentrations greater than 0.1 mg/m3. 
 
An oral RfD for soluble salts of nickel, 0.02 mg/kg-day, is based on decreased 
organ and body weights in rats who ingested nickel in their diet.  The NOAEL of 
5 mg/kg-day was multiplied by an UF of 300 to account for interspecies 
extrapolation, protection of sensitive populations, and inadequacies in the 
reproductive studies.  Confidence in the oral RfD is medium. 
 
Inhalation of nickel refinery dust has caused cancer of the lung, nasal cavity, and 
voice box in humans.  Nickel refinery dust and nickel subsulfide have been 
classified as Group A human carcinogens.  It is not known if other nickel 
compounds are carcinogenic. 
 
Polychlorinated Biphenyls (PCBs) 
PCBs are a group of man-made chemicals composed of 209 individual 
compounds.  They have been used widely in coolants, lubricants, and dielectric 
materials in transformers, capacitors, and other electrical equipment because of 
their insulating and flame-resistant properties.  The industrial manufacture of 
PCBs in the United States was stopped in 1977 in response to the discovery that 
PCBs could accumulate and persist in the environment and might cause adverse 
health effects.  Although PCBs are no longer manufactured in the United States, 
people can be exposed to PCBs spilled or leaked from older transformers, 
capacitors, and other kinds of equipment and to low levels of PCBs which are 
widespread throughout the environment.  PCBs bind tightly to soils, and can be 
found in high concentrations in some freshwater and marine sediments.  Some 
freshwater fish have bioconcentrated PCBs, and eating fish from contaminated 
areas may be a potentially significant source of human exposure. 
 
PCBs can enter the body when fish, other foods, or water containing PCBs are 
ingested, when air that contains PCBs is breathed, or when skin comes in contact 
with PCBs.  Skin irritations characterized by acne-like lesions and rashes and 
liver effects were the only significant adverse health effects reported in PCB-
exposed workers.  Epidemiological studies of workers occupationally exposed to 
PCBs thus far have not found any conclusive evidence of an increased incidence 
of cancer in these groups. 
 
Aroclor 1254 has an oral reference dose of 2 x 10-5 mg/kg-d based on monkey 
clinical and immunologic studies.  A 10-fold US is applied to account for 
sensitive individuals.  A factor of 3 is applied to extrapolation from rhesus 
monkeys to humans.  A full 10-fold factor for interspecies extrapolation is not 
considered necessary because of similarities in toxic responses and metabolism of 
PCBs between monkeys and humans and the general physiologic similarity 
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between these species.  A partial factor is applied for the use of a minimal 
LOAEL since the changes in the periocular tissues and nail bed see at the 0.05 
mg/kg-day are not considered to be of marked severity.  The duration of the 
critical study continued for approximately 25% of the lifespan of rhesus monkeys 
so that a reduced factor was used for extrapolation from subchronic exposure to a 
chronic RfD.  The immunologic and clinical changes that were observed did not 
appear to be dependent upon duration which further justifies using a factor of 3 
rather than 10 for extrapolation from subchronic to chronic, lifetime exposure.  
The total UF is 300. 
 
Effects of PCBs in experimentally exposed animals include liver damage, skin 
irritations, death, low birth weights, and other reproductive effects.  Some strains 
of rats and mice that were fed PCB mixtures throughout their lives showed 
increased incidence of cancer of the liver and other organs.  Based on these 
animal studies, the EPA has classified PCBs as Group B2 probable human 
carcinogen. 
 
Polycyclic Aromatic Hydrocarbons (PAHs) 
PAHs contain only carbon and hydrogen and consist of two or more fused 
benzene rings in linear, angular, or cluster arrangements.  PAHs are formed 
during the incomplete burning of fossil fuel, garbage, or any organic matter.  
PAHs produced by burning may be carried into the air on dust particles and 
distributed into water and soil.  In general, PAHs do not evaporate easily, and do 
not dissolve in water. 
 
Exposure to PAHs may occur by inhaling airborne particles, drinking water, or 
accidentally ingesting soil or dust containing PAHs.  In addition, smoking tobacco 
or eating charcoal-broiled food are common routes of exposure to PAHs. 
 
Some PAHs are known carcinogens, and potential health effects caused by PAHs 
are usually discussed in terms of an individual PAH compound’s carcinogenic or 
noncarcinogenic effects.  Little attention has been paid to non-cancer effects of 
PAHs.  Rapidly growing tissues, such as the intestinal lining, bone marrow, 
lymphoid organs, blood cells, and testes seem to be especially susceptible targets 
to non-cancer effects.   
 
Exposure to benzo(a)pyrene (B(a)P) and other carcinogenic PAHs can cause 
cancer at the point of exposure.  When exposed to high levels of B(a)P in air, 
animal develop lung tumors; when exposed via the dietary route, they develop 
stomach tumors; and when B(a)P is painted on skin, animals develop skin tumors.  
B(a)P and six other PAHs have been classified by EPA as Group B2 probable 
human carcinogens.  The other Group B2 carcinogenic PAHs are:  
benzo(a)anthracene, benzo)b)fluoranthene, benzo(k) fluoranthene, chrysene, 
dibenzo(a,a) anthracene, and indeno(1,2,3-cd)pyrene..  Only B(a)P has been 
assigned a slope factor (SF) by EPA.   
 
The oral SF for B(a)P, 7.3 (mg/kg-day)-1 is based on the geometric mean of four 
slope factors derived using differing modeling procedures from two different 
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studies of mice and rats in which increased incidences of cancer of the 
forestomach were caused by dietary exposures.  The range of slope factors 
calculated was 4.5 to 11.7 (mg/kg-day)-1.  The data used are considered to be less 
than optimal, but acceptable. 
 
In the past, other group B2 carcinogenic PAHs were assumed to be equipotent to 
B(a)P; however, it has been shown in animal studies that some are less 
carcinogenic than B(a)P.  EPA has adopted relative potency factors (RPFs) that 
account for differences in the carcinogenic potencies of individual PAHs relative 
to that of B(a)P (EPA 1993c).  In this risk assessment, the SF for each 
carcinogenic PAH has been estimated by multiplying the SF for B(a)P by the 
compound-specific RPF. 
 
It is not really appropriate to use the oral SF for B(a)P or the other carcinogenic 
PAHs to evaluate carcinogenic risks from dermal contact, because B(a)P exposure 
is associated with cancer at the point of contact.  Nevertheless, rather than 
eliminating the dermal route and possibly underestimating the total cancer risks, 
the oral SFs were extrapolated to estimate risks from dermal exposure in this 
assessment. 
 
Silver 
Silver is a soft metal that occurs naturally in pure form and in ores.  Silver com-
pounds have been used industrially in the manufacture of photographic film, 
indelible inks, and medications.  Photographic materials are the major source of 
silver released to the environment. 
 
In general, silver in the environment binds to minerals in soil.  However, silver 
can convert to forms that dissolve in water.  Most people are exposed daily to 
very low levels of silver in food and water.  It is less likely for the general public 
to be exposed to silver in air. 
 
Most of the information about health effects caused by human exposure to silver 
is based on exposure to very high concentrations of silver in medications or the 
work place, such as chemical manufacturing facilities.  Long-term oral or 
inhalation exposure to silver compounds can cause a gray or blue-gray color in 
some areas of skin or other body tissues.  This condition, called argyria, is 
permanent but thought to be only a “cosmetic” problem. 
 
Argyria is the critical or most sensitive health effect of exposure to silver.  Other 
health effects seen in humans include minor allergic reactions from dermal 
exposure to silver and irritation of the throat, lungs, and stomach after exposure to 
dust containing high levels of silver compounds. 
 
Studies of long-term exposure of laboratory animals to silver have demonstrated 
reduced activity, decreased weight gain, and enlarged hearts.  It is not known 
whether similar effects could occur in humans, although some occupational 
studies in humans suggest silver can cause kidney problems. 
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The oral reference dose for silver is 5 x 10-3 mg/kg-d based on an 1935 clinical 
spectroscopy study that showed seventy cases of generalized argyrosis following 
organic and colloidal silver medication.  Argyria, is a medically benign but 
permanent bluish-gray discoloration of the skin.  Argyria results from the 
deposition of silver in the dermis and also from silver-induced production of 
melanin.  Although silver has been shown to be uniformly deposited in exposed 
and unexposed areas, the increased pigmentation becomes more pronounced in 
areas exposed to sunlight due to photoactivated reduction of the metal.  Although 
the deposition of silver is permanent, it is not associated with any adverse health 
effects.  No pathologic changes or inflammatory reactions have been shown to 
result from silver deposition.  Silver compounds have been employed for medical 
uses for centuries.  In the nineteenth and early twentieth centuries, silver 
arsphenamine was used in the treatment of syphillis; more recently it has been 
used as an astringent in topical preparations.  While argyria occurred more 
commonly before the development of antibiotics, it is now a rare occurrence.  An 
UF of 3 is applied to account for minimal effects in a subpopulation which has 
exhibited an increased propensity for the development of argyria.  The critical 
effect observed is a cosmetic effect, with no associated adverse health effects.  
Also, the critical study reports on only 1 individual who developed argyria 
following an i.v. dose of 1 g silver (4 g silver arsphenamine).  Other individuals 
did not respond until levels five times higher were administered.  No UF for less 
than chronic to chronic duration is needed because the dose has been apportioned 
over a lifetime of 70 years.  
 
Silver is not classified as to its human carcinogenicity and therefore is a Class D 
compound.  In animals, local sarcomas have been induced after implantation of 
foils and discs of silver.  However, the interpretation of these findings has been 
questioned due to the phenomenon of solid-state carcinogenesis in which even 
insoluble solids such as plastic have been shown to result in local fibrosarcomas. 
 
Thallium 
Thallium is a naturally occurring element that is widely distributed in trace 
amounts in the earth’s crust.  It is usually found combined with other elements 
(primarily oxygen, sulfur, and halogens) in inorganic compounds.  Thallium is 
used mainly in the semiconductor industry for the production of switches and 
closures.  It is also used in the manufacture of specialty glasses and for certain 
medical procedures.  Thallium was once widely used as a pesticide for rodents 
and insects, but that use was banned by the EPA in 1972. 
 
The major sources of thallium releases to the environment are emissions from 
coal burning or smelting operations.  Thallium compounds are generally soluble 
in water, and the element is found in water mainly as the monovalent ion (Tl+).  
Thallium tends to be sorbed to soils and sediments and bioaccumulates in aquatic 
plants, invertebrates, and fish.  Terrestrial plants can also take up thallium from 
the soil. 
 
Humans may be exposed to thallium by ingestion, inhalation, or dermal 
absorption.  The main route of exposure for the general population is ingestion of 



 
 

G.  Human Health Risk Assessment Summaries 
 

 
02:001096_OX31.01 G-22 
G.doc-11/8/2007 

thallium-containing foods, especially home-grown fruits and vegetables.  
Cigarette smoking is another common source of exposure.  Inhalation of 
contaminated air may be a significant route of exposure for people who live or 
work near emission sources such as power plants or smelters. 
 
Most thallium that is ingested is absorbed through the gastrointestinal tract and 
rapidly distributed to various parts of the body, especially the kidney and liver.  
Thallium is slowly eliminated in the urine and feces; its half-life within the body 
is approximately three days.  Ingestion of large amounts over a short period can 
affect the liver and kidneys and the nervous, respiratory, and cardiovascular 
systems.  Animal studies indicate that high doses damaged the nervous and 
cardiovascular systems and that lower doses over a longer period caused damage 
to the male reproductive system.  Reproductive effects have not been reported in 
humans. 
 
Oral studies in humans suggest that the liver is susceptible to thallium toxicity; 
necrosis, fatty changes, and altered serum enzyme levels have been reported.  
EPA has identified increased levels of serum glutamic oxaloacetic transaminase 
(SGOT) and lactate dihydrogenase (LDH) as the critical effect for deriving oral 
RfDs for several thallium compounds, including thallium acetate, carbonate, 
chloride, nitrite, and sulfate.  The RfDs for all of these compounds are all based 
on a subchronic study in which rats that had been exposed by gavage to thallium 
sulfate in water showed increased levels of SGOT and LDH, and other effects.  
The RfD for thallium sulfate, 8x10-5mg/kg-day, was obtained by multiplying the 
NOAEL from the critical study by an UF of 3,000 to account for extrapolation 
from subchronic to chronic, interspecies extrapolation, interspecies variability, 
and lack of reproductive and chronic toxicity data.  (RfDs for the other 
compounds were obtained similarly, with an additional adjustment to account for 
molecular weight differences.)  Confidence in the critical study is low because of 
uncertainties in the results, and confidence in the database is low because it 
includes just one subchronic study and some anecdotal human data.  Low confi-
dence in the RfD follows. 
 
There is no evidence that thallium causes cancer in humans or animals.  The EPA 
has placed thallium in Group D (not classifiable as to carcinogenicity in humans). 
 
Vanadium    
Vanadium is a naturally occurring gray metal.  In the environment, vanadium is 
usually combined with elements such as oxygen and sulfur.  Vanadium 
compounds, primarily vanadium pentoxide, are used extensively in industry.  The 
largest industrial use of vanadium oxide is in steel manufacturing, but vanadium 
compounds also are used in plastic, rubber, ceramic, and other chemical 
manufacturing. 
 
Burning of fuel oil is the largest source of vanadium releases to the atmosphere, 
which are generally in the form of vanadium oxides.  Deposition of atmospheric 
vanadium is an important source of vanadium in soil and water; however, natural 
releases from weathering of rocks and soil erosion are far greater than 
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anthropogenic sources to the atmosphere.  Vanadium is not generally very soluble 
in water, but it can be carried with small particles in surface water and groundwa-
ter.   
 
Because vanadium occurs naturally, people are likely to be exposed to low 
concentrations of vanadium in food and drinking water.  People can be exposed to 
vanadium in air near industries that use vanadium, waste disposal areas of these 
industries, or downwind of fuel oil or coal burning areas.  Most inhaled or 
ingested vanadium is not absorbed from the respiratory or digestive tract.  Only a 
small amount is absorbed into the bloodstream, and most of that leaves the body 
quickly in the urine.  Vanadium is not believed to be absorbed through skin.  
Humans exposed to large amounts of vanadium in air have experienced coughs, 
and eye and throat irritation.  However, these effects stop soon after exposure 
ceases.   
 
Long-term oral exposure of rats to vanadium causes minor cell changes in the 
kidney and lungs.  Female rats exposed to vanadium have offspring of decreased 
body weights.  It is unknown whether humans experience effects similar to 
vanadium-exposed rats.  The oral RfD for vanadium is currently under review by 
the EPA.  The provisional oral RfD for vanadium, 0.001 mg/kg-day, is based on a 
study in which rats were administered vanadium in their drinking water.   
 
There have been no specific studies of the carcinogenicity of vanadium.  No 
increased incidence of cancer has been noticed in studies of long-term oral 
exposure of rats, but these studies are less sensitive than specific cancer studies.  
Vanadium has not yet received a weight-of-evidence classification from the EPA. 
 
Zinc   
Zinc is a naturally occurring element that can be found in a variety of compounds.  
Zinc has many industrial uses, including the production of galvanized steel and 
the manufacture of zinc-containing alloys such as brass.  Zinc is an essential 
nutrient, and an inadequate amount of zinc in the diet will lead to adverse health 
effects such as loss of appetite, decreased sense of taste and smell, slow wound 
healing, and skin sores. 
 
Although zinc occurs naturally, releases from anthropogenic sources are greater 
than from natural sources.  The primary sources are releases from mining and 
metallurgical operations and the use of commercial products containing zinc, such 
as fertilizers.  The mobility of zinc in soil depends on its chemical form and on 
soil properties, which affect zinc adsorption.  Mobility is greater at lower pH 
under oxidizing conditions in soils with low cation exchange capacity and high 
organic content.  Migration to groundwater is usually slow; however, the rate 
would be faster under favorable soil conditions or if zinc was applied in a soluble 
form or with corrosive substances (such as mine tailings). 
 
People are exposed to low concentrations of zinc in air, water, soil, and food.  
Sources of zinc exposure include drinking water containing elevated levels of zinc 
and breathing air containing elevated levels of zinc from galvanizing, smelting, 
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welding, or brass foundry operations.  Drinking water is thought to be the most 
significant exposure route to zinc at hazardous waste sites. 
 
The oral RfD for zinc, 0.3 mg/kg-day, is based on decreased erythrocyte 
superoxide dismutase (a blood enzyme) activity in a 10-week study of 18 healthy 
women who were given zinc as a dietary supplement.  By 10 weeks, the blood 
enzyme activity had decreased to 53% of pretreatment levels.  The principal study 
is supported by several other studies that indicate that zinc supplementation can 
alter copper balance.  The level of confidence in the studies is medium.  The 
clinical studies were well-conducted, with many biochemical parameters 
investigated; however, only a small number of subjects were tested.  The 
confidence in the overall data base is medium because these studies were all of 
short duration.   
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G.2 Human Health Risk Assessment Tables 



Table G-1

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

KENILWORTH PARK LANDFILL SITE

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

CAS    Chemical    Minimum 
(1)

Minimum Maximum 
(1)

Maximum Units Location Detection Concentration 
(2)

Background 
(3)

     Screening 
(4)

Potential Potential COPC Rationale for
(5)

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

 Detected  Detected  Concentration Screening  Value Source Deletion
or Selection

7429-90-5 Aluminum 3,980.000 11,700.000 mg/kg KWN-SS-23 27/27 11,700.00 11,000 7600 n N/A N/A YES ASL

7440-36-0 Antimony 1.090 9.010 mg/kg KWN-SS-23 15/27 9.01 1 3.1 n N/A N/A YES ASL

7440-38-2 Arsenic 1.490 7.100 mg/kg KWN-SU-4 42/42 7.10 12.4 0.43 c N/A N/A YES ASL

7440-39-3 Barium 46.700 637.000 mg/kg KWN-SS-30 27/27 637.00 285 1600 n N/A N/A NO BSL

7440-41-7 Beryllium 0.390 0.842 mg/kg KWN-SS-23 27/27 0.84 1.6 16 n N/A N/A NO BSL

7440-43-9 Cadmium 0.430 10.500 mg/kg KWN-SS-25 27/27 10.50 4.3 7.8 n N/A N/A YES ASL

7440-70-2 Calcium 1,520.000 23,100.000 mg/kg KWN-SS-26 27/27 23,100.00 2600  ---- N/A N/A NO NUT

7440-47-3 Chromium 20.200 452.000 mg/kg KWN-SS-23 27/27 452.00 43 12000 n N/A N/A NO BSL

7440-48-4 Cobalt 4.200 12.100 mg/kg KWN-SS-26 27/27 12.10 29 900 c N/A N/A NO BSL

7440-50-8 Copper 56.500 537.000 mg/kg KWN-SS-25 27/27 537.00 43 310 n N/A N/A YES ASL

7439-89-6 Iron 13,200.000 24,800.000 mg/kg KWN-SU-2 27/27 24,800.00 5400 2300 n N/A N/A YES ASL

7439-92-1 Lead 35.100 407.000 mg/kg KWN-SS-30 27/27 407.00 189 400 (6) N/A N/A YES ASL

7439-95-4 Magnesium 681.000 3,250.000 mg/kg KWN-SS-26 27/27 3,250.00 1800  ---- N/A N/A NO NUT

7439-96-5 Manganese 98.700 521.000 mg/kg KWN-SS-26 27/27 521.00 640 1100 n N/A N/A NO BSL

7439-97-6 Mercury 0.215 9.450 mg/kg KWN-SS-23 27/27 9.45 2.7 2.3 n N/A N/A YES ASL

7440-02-0 Nickel 8.700 54.800 mg/kg KWN-SU-7 27/27 54.80 27 160 n N/A N/A NO BSL

7440-09-7 Potassium 355.000 2,020.000 mg/kg KWN-SU-9 27/27 2,020.00 1400  ---- N/A N/A NO NUT

7782-49-2 Selenium 0.880 1.150 mg/kg KWN-SS-30 3/27 1.15 1.7 39 n N/A N/A NO BSL

7440-22-4 Silver 1.270 102.000 mg/kg KWN-SS-32 27/27 102.00 2.7 39 n N/A N/A YES ASL

7440-23-5 Sodium 128.000 1,540.000 mg/kg KWN-SS-32 15/27 1,540.00 88  ---- N/A N/A NO NUT

7440-28-0 Thallium 0.770 2.280 mg/kg KWN-SS-29 14/27 2.28 NT 0.55 n N/A N/A YES ASL

7440-62-2 Vanadium 26.400 74.400 mg/kg KWN-SU-7 27/27 74.40 60 7.8 n N/A N/A YES ASL

7440-66-5 Zinc 93.800 1,020.000 mg/kg KWN-SS-30 27/27 1,020.00 290 2300 n N/A N/A NO BSL

11097-69-1 Aroclor 1254 0.052 6.980 mg/kg KWN-SS-23 42/42 6.98 0.0795 0.156 n N/A N/A YES ASL

11096-82-5 Aroclor 1260 0.049 2.680 mg/kg KWN-SS-30 28/42 2.68 0.61 0.32 c N/A N/A YES ASL

72-54-8 4,4'-DDD 0.003 0.175 mg/kg KWN-SS-23 16/28 0.18 2.7 c N/A N/A NO BSL
72-55-9 4,4'-DDE 0.003 0.283 mg/kg KWN-SS-23 17/28 0.28 0.033 1.9 c N/A N/A NO BSL
20-29-3 4,4'-DDT 0.006 0.377 mg/kg KWN-SS-25 16/28 0.38 0.12 1.9 c N/A N/A NO BSL
309-00-2 Aldrin 0.004 0.015 mg/kg KWN-SS-29 4/28 0.01 ND 0.038 c N/A N/A NO BSL
5103-71-9 alpha-Chlordane 0.004 0.410 mg/kg KWN-SS-23 16/28 0.41 ND 1.8 c N/A N/A NO BSL
319-86-8 delta-BHC 0.032 0.032 mg/kg KWN-SS-29 1/28 0.03 ND  ---- N/A N/A NO NTX
60-57-1 Dieldrin 0.007 0.820 mg/kg KWN-SU-2 42/42 0.82 0.0092 J 0.04 c N/A N/A YES ASL
959-98-8 Endosulfan I 0.004 0.127 mg/kg KWN-SS-23 13/28 0.13 ND 47 n N/A N/A NO BSL

33213-65-9 Endosulfan II 0.081 0.094 mg/kg KWN-SS-37 2/28 0.09 ND 47 n N/A N/A NO BSL
72-20-8 Endrin 0.036 0.061 mg/kg KWN-SS-25 2/28 0.06 ND 2.3 n N/A N/A NO BSL

7421-93-4 Endrin aldehyde 0.031 0.377 mg/kg KWN-SS-25 4/28 0.38 ND 2.3 n N/A N/A NO BSL
53494-70-5 Endrin ketone 0.003 0.082 mg/kg KWN-SS-23 5/28 0.08 ND 2.3 n N/A N/A NO BSL
5103-74-2 gamma-Chlordane 0.010 0.438 mg/kg KWN-SS-23 16/28 0.44 ND 0.18 c N/A N/A YES ASL
1024-57-3 Heptachlor epoxide 0.045 0.054 mg/kg KWN-SU-11 2/28 0.05 ND 0.07 c N/A N/A NO BSL
72-43-5 Methoxychlor 0.025 0.025 mg/kg KWN-SU-6 1/28 0.03 ND 39 n N/A N/A NO BSL

83-32-9 Acenaphthene 0.065 J 0.147 mg/kg KWN-SS-35 5/28 0.15 0.32 470 n N/A N/A NO BSL

208-96-8 Acenaphthylene 0.026 J 0.425 mg/kg KWN-SS-23 18/28 0.43 0.21 470 N/A N/A NO BSL

120-12-7 Anthracene 0.038 J 0.337 mg/kg KWN-SS-35 20/28 0.34 0.2 2300 n N/A N/A NO BSL

56-55-3 Benz[a]anthracene 0.140 J 1.100 mg/kg KWN-SU-6 26/28 1.10 0.86 0.22 c N/A N/A YES ASL

50-32-8 Benzo[a]pyrene 0.130 J 1.100 mg/kg KWN-SU-6 26/28 1.10 0.9 0.022 c N/A N/A YES ASL

205-99-2 Benzo[b]fluoranthene 0.180 J 1.400 mg/kg KWN-SU-11 26/28 1.40 0.82 0.22 c N/A N/A YES ASL

191-24-2 Benzo[g,h,i]perylene 0.063 0.720 mg/kg KWN-SU-6 23/28 0.72 0.46 230 n N/A N/A NO BSL

207-08-9 Benzo[k]fluoranthene 0.120 J 1.500 mg/kg KWN-SU-11 18/28 1.50 0.9 2.2 c N/A N/A NO BSL

86-84-8 Carbazole 0.024 J 0.147 mg/kg KWN-SS-26 15/28 0.15 ND 32 c N/A N/A NO BSL

218-01-9 Chrysene 0.150 J 0.990 mg/kg KWN-SU-6 28/28 0.99 0.93 22 c N/A N/A NO BSL

53-70-3 Dibenzo[a,h]anthracene 0.033 J 0.380 J mg/kg KWN-SU-7 8/28 0.38 ND 0.022 c N/A N/A YES ASL

84-74-2 Di-n-butyl phthalate 0.027 J 1.780 mg/kg KWN-SS-30 8/28 1.78 0.14 780 n N/A N/A NO BSL

206-44-0 Fluoranthene 0.262 1.880 mg/kg KWN-SS-26 28/28 1.88 1.3 310 n N/A N/A NO BSL

86-73-7 Fluorene 0.022 J 0.149 mg/kg KWN-SS-35 6/28 0.15 0.04 310 n N/A N/A NO BSL

193-39-5 Indeno[1,2,3-cd]pyrene 0.068 0.780 J mg/kg KWN-SU-7 16/28 0.78 0.37 0.22 c N/A N/A YES BSL

91-57-6 2-Methylnaphthalene 0.037 J 0.037 mg/kg KWN-SS-25 2/28 0.04 0.25 31 n N/A N/A NO BSL

91-20-3 Naphthalene 0.049 J 0.049 J mg/kg KWN-SU-11 1/28 0.05 0.04 160 n N/A N/A NO BSL

85-01-8 Phenanthrene 0.130 J 0.110 mg/kg KWN-SS-35 26/28 0.11 0.66 2300 n N/A N/A NO BSL

129-00-0 Pyrene 0.143 1.500 mg/kg KWN-SU-6 27/28 1.50 1.7 230 n N/A N/A NO BSL

Total PAH 1.640 J 10.750 mg/kg KWN-SU-6 12/12 10.75 8.6  ---- N/A N/A

106-47-8 4-Chloroaniline 0.027 J 0.360 J mg/kg KWN-SS-30 19/30 0.360 ND 31 n N/A N/A NO BSL

117-81-7 Bis(2-ethylhexyl)phthalate 0.069 1.100 mg/kg KWN-SU-11 20/28 1.10 0.083 J 46 c N/A N/A NO BSL

85-68-7 Butyl benzyl phthalate 0.038 J 0.116 mg/kg KWN-SS-26 5/28 0.12 ND 1600 n N/A N/A NO BSL

132-64-9 Dibenzofuran 0.027 J 0.050 J mg/kg KWN-SU-11 2/12 0.05 ND 15 n N/A N/A NO BSL

(1) Minimum/maximum detected concentration. Definitions:

(2) Maximum concentration used as the screening value.

(3) Concentrations shown are maximums reported in background samples.

(4) Risk-Based Concentrations for Residential Soil (EPA 2006), adjusted for noncancer effects to HI of 0.1.

(5) Rationale Codes    Selection  Reason: Frequent Detection (FD)

Above Screening Levels (ASL)

                   Deletion Reason: Infrequent Detection (IFD)

Background Levels (BKG)

No Toxicity Information (NTX)

 Essential Nutrient (NUT)

Below Screening Level (BSL)

(6) Recommended screening value for lead in residential soil (EPA 1994c)

Ecology & Environment, Inc. Appendix G HHRA Tables 022007.xls 11/8/2007



Table G-2

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Current
Medium:  Sediment
Exposure Medium:  Sediment
Exposure Point:   On Site

CAS    Chemical    Minimum 
(1)

Minimum Maximum 
(1)

Maximum Units Location Detection Concentration 
(2)

Background 
(3)

     Screening 
(4)

Potential Potential COPC Rationale for
(5)

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

 Detected  Detected  Concentration Screening  Value Source Deletion
or Selection

7429-90-5 Aluminum 1,510.0000 15,600.00 mg/kg KWN-SD-9 19/19 15,600.000 1,600 7600 n N/A N/A YES ASL

7440-36-0 Antimony 0.4420 2.20 mg/kg KWN-SD-01 6/19 2.200 1.4 3.1 n N/A N/A NO BSL

7440-38-2 Arsenic 1.0200 8.50 mg/kg KWN-DC-7 13/19 8.500 6.6 0.43 c N/A N/A YES ASL

7440-39-3 Barium 17.4000 228.00 mg/kg KWN-SD-7 19/19 228.000 108.00 1600 n N/A N/A NO BSL

7440-41-7 Beryllium 0.3500 1.80 mg/kg KWN-SD-7 19/19 1.800 ND 16 n N/A N/A NO BSL

7440-43-9 Cadmium 0.2900 2.10 mg/kg KWN-SD-7 12/19 2.100 0.994 7.8 n N/A N/A NO BSL

7440-70-2 Calcium 852.0000 24,200.00 mg/kg KWN-SD-10 19/19 24,200.000 2,200  ---- N/A N/A NO NUT

7440-47-3 Chromium 9.2000 65.60 mg/kg KWN-SD-18 19/19 65.600 63 12000 n N/A N/A NO BSL

7440-48-4 Cobalt 3.7500 24.20 mg/kg KWN-SD-7 19/19 24.200 6.4 900 N/A N/A NO BSL

7440-50-8 Copper 11.7000 122.00 mg/kg KWN-SD-7 19/19 122.000 17.0 310 n N/A N/A NO BSL

7439-89-6 Iron 8,740.0000 42,400.00 mg/kg KWN-SD-7 19/19 42,400.000 17,000 2300 n N/A N/A YES ASL

7439-92-1 Lead 22.8000 214.00 mg/kg KWN-SD-7 19/19 214.000 81 400 (6) N/A N/A NO BSL

7439-95-4 Magnesium 506.0000 3,730.00 mg/kg KWN-SD-7; KWN-SD-9 19/19 3,730.000 1,500.0  ---- N/A N/A NO NUT

7439-96-5 Manganese 62.3000 632.00 mg/kg KWN-SD-10 19/19 632.000 120 1100 n N/A N/A NO BSL

7439-97-6 Mercury 0.0422 0.84 mg/kg KWN-SD-18 15/19 0.840 0.245 2.3 n N/A N/A NO BSL

7440-02-0 Nickel 6.0600 115.00 mg/kg KWN-SD-9 19/19 115.000 93.000 160 n N/A N/A NO BSL

7440-09-7 Potassium 374.0000 1,940.00 mg/kg KWN-SD-9 19/19 1,940.000 330  ---- N/A N/A NO NUT

7782-49-2 Selenium 1.2700 1.27 mg/kg KWN-SD-05 1/19 1.270 NT 39 n N/A N/A NO BSL

7440-22-4 Silver 0.4560 10.50 mg/kg KWN-SD-18 6/19 10.500 ND 39 n N/A N/A NO BSL

7440-23-5 Sodium 190.0000 510.00 mg/kg KWN-SD-7 4/19 510.000 ND  ---- N/A N/A NO NUT

7440-28-0 Thallium 1.6100 2.52 mg/kg KWN-SD-01 4/19 2.520 ND 0.55 n N/A N/A YES ASL

7440-62-2 Vanadium 13.0000 66.60 mg/kg KWN-SD-9 19/19 66.600 22 7.8 n N/A N/A YES ASL

7440-66-5 Zinc 31.9000 494.00 mg/kg KWN-SD-7 19/19 494.000 110 2300 n N/A N/A NO BSL

53469-21-9 Aroclor 1242 0.0227 0.0643 mg/kg KWN-SD-03 3/19 0.064 0.068 0.32 c N/A N/A NO BSL

12672-29-6 Aroclor 1248 0.1300 0.3100 mg/kg KWN-SD-14 11/19 0.310 ND 0.32 c N/A N/A NO BSL

11097-69-1 Aroclor 1254 0.0227 0.1900 mg/kg KWN-SD-9 15/19 0.190 0.278 0.156 c N/A N/A YES ASL

11096-82-5 Aroclor 1260 0.0130 J 0.2300 mg/kg KWN-SD-18 17/19 0.230 0.194 0.32 c N/A N/A NO BSL

72-54-8 4,4'-DDD 0.0032 0.0201 mg/kg KWN-SD-05 5/19 0.020 0.008 J 2.7 c N/A N/A NO BSL

72-55-9 4,4'-DDE 0.0024 0.0410 J mg/kg KWN-SD-7 6/19 0.041 0.014 J 1.9 c N/A N/A NO BSL

20-29-3 4,4'-DDT 0.0094 0.0240 mg/kg KWN-SD-15 2/19 0.024 0.016 J 1.9 c N/A N/A NO BSL

309-00-2 Aldrin 0.0023 0.0030 mg/kg KWN-SD-03 2/19 0.003 ND 0.038 c N/A N/A NO BSL

5103-71-9 alpha-Chlordane 0.0031 0.0121 mg/kg KWN-SD-05 5/19 0.012 0.007 J 1.8 c N/A N/A NO BSL

60-57-1 Dieldrin 0.0120 0.0210 J mg/kg KWN-SD-17 4/19 0.021 ND 0.04 c N/A N/A NO BSL

7421-93-4 Endrin aldehyde 0.0119 0.0119 mg/kg KWN-SD-04 1/19 0.012 NT 2.3 n N/A N/A NO BSL

5103-74-2 gamma-Chlordane 0.0034 0.0111 mg/kg KWN-SD-05 4/19 0.011 0.008 J 0.18 c N/A N/A NO BSL

76-44-8 Heptachlor 0.0022 0.0034 mg/kg KWN-SD-03 2/19 0.003 NT 0.14 c N/A N/A NO BSL
1024-57-3 Heptachlor epoxide 0.0011 0.0216 mg/kg KWN-SD-01D 5/19 0.022 ND 0.7 c N/A N/A NO BSL

91-57-6 2-Methylnaphthalene 0.1370 0.3390 mg/kg KWN-SD-03 2/19 0.339 ND 31 n N/A N/A NO BSL

83-32-9 Acenaphthene 0.1100 J 2.7700 mg/kg KWN-SD-03 4/19 2.770 ND 470 n N/A N/A NO BSL

208-96-8 Acenaphthylene 0.0360 J 0.0761 mg/kg KWN-SD-03 6/19 0.076 ND 470 n N/A N/A NO BSL

120-12-7 Anthracene 0.0340 J 6.5300 mg/kg KWN-SD-03 13/19 6.530 0.110 J 2300 n N/A N/A NO BSL

56-55-3 Benz[a]anthracene 0.0630 J 8.8100 mg/kg KWN-SD-03 19/19 8.810 0.310 J 0.22 c N/A N/A YES ASL

50-32-8 Benzo[a]pyrene 0.0530 J 6.7800 mg/kg KWN-SD-03 19/19 6.780 0.330 J 0.022 c N/A N/A YES ASL

205-99-2 Benzo[b]fluoranthene 0.1300 5.2300 mg/kg KWN-SD-03 19/19 5.230 0.430 J 0.22 c N/A N/A YES ASL

191-24-2 Benzo[g,h,i]perylene 0.1000 J 1.6500 mg/kg KWN-SD-03 19/19 1.650 0.220 J 230 n N/A N/A NO BSL

207-08-9 Benzo[k]fluoranthene 0.0320 J 5.2000 mg/kg KWN-SD-03 12/19 5.200 0.340 J 2.2 c N/A N/A YES BSL
86-84-8 Carbazole 0.0290 J 2.2500 mg/kg KWN-SD-03 8/19 2.250 NT 32 c N/A N/A NO BSL

218-01-9 Chrysene 0.0580 J 8.2600 mg/kg KWN-SD-03 19/19 8.260 0.430 J 22 c N/A N/A NO BSL

53-70-3 Dibenzo[a,h]anthracene 0.0350 J 0.7090 mg/kg KWN-SD-03 10/19 0.709 0.096 J 0.022 c N/A N/A YES ASL

206-44-0 Fluoranthene 0.0890 J 19.0000 mg/kg KWN-SD-03 19/19 19.000 0.860 310 n N/A N/A NO BSL

86-73-7 Fluorene 0.0290 J 2.4300 mg/kg KWN-SD-03 6/19 2.430 ND 310 n N/A N/A NO BSL

193-39-5 Indeno[1,2,3-cd]pyrene 0.0390 J 1.2700 mg/kg KWN-SD-03 18/19 1.270 0.200 J 0.22 c N/A N/A YES ASL

91-20-3 Naphthalene 0.0250 J 1.4800 mg/kg KWN-SD-03 3/19 1.480 ND 160 n N/A N/A NO BSL

85-01-8 Phenanthrene 0.0420 J 21.6000 mg/kg KWN-SD-03 19/19 21.600 0.340 J 2300 n N/A N/A NO BSL

129-00-0 Pyrene 0.1000 J 18.4000 mg/kg KWN-SD-03 19/19 18.400 0.360 230 n N/A N/A NO BSL

Total PAH 0.5900 11.0000 mg/kg KWN-SD-15 13/13 11.000 4.600  ---- N/A N/A

106-44-5 4-Methylphenol 0.2400 J 0.4300 mg/kg KWN-SD-15 2/19 0.430 ND 39 n N/A N/A NO BSL

65-85-0 Benzoic acid 6.9000 J 10.0000 mg/kg KWN-SD-6 2/19 10.000 ND 31000 n N/A N/A NO BSL

117-81-7 Bis(2-ethylhexyl)phthalate 0.0710 J 1.6000 mg/kg KWN-SD-6 8/19 1.600 0.470 J 46 c N/A N/A NO BSL

85-68-7 Butyl benzyl phthalate 0.0310 J 0.1350 mg/kg KWN-SD-04 7/19 0.135 ND 1600 n N/A N/A NO BSL

132-64-9 Dibenzofuran 0.0270 J 1.3300 mg/kg KWN-SD-03 3/19 1.330 ND 15 n N/A N/A NO BSL

117-84-0 Di-n-octyl phthalate 0.0440 J 0.0910 J mg/kg KWN-SD-14 5/19 0.091 0.064 J 240 n N/A N/A NO BSL

(1) Minimum/maximum detected concentration. Definitions: N/A = Not Applicable

(2) Maximum concentration used as the screening value. ND = Not detected

(3) Concentrations shown are maximums reported in background samples (SMP-A, SMP-B, SED-1, SED-12, and SU-BK-10) COPC = Chemical of Potential Concern

(4) Risk-Based Concentrations for Residential Soil (EPA 2001a), adjusted for noncancer effects to HI of 0.1. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

(5) Rationale Codes    Selection  Reason: Frequent Detection (FD) B = For organic compound, also detected in an associated blank

Above Screening Levels (ASL) B = For inorganic analyte, reported value is below Contract Required Detection Limit.

                   Deletion Reason: Infrequent Detection (IFD) J = Estimated Value

Background Levels (BKG) H = Analytical bias is high

No Toxicity Information (NTX) L = Analytical Bias is low

 Essential Nutrient (NUT) P = For pesticides, variance between columns is > 25%; lower value is reported.

Below Screening Level (BSL) c = Carcinogenic

(6) Recommended screening value for lead in residential soil (EPA 2006) n = Non-Carcinogenic
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Table G-3

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Future
Medium:  Subsurface Soil
Exposure Medium:  Subsurface Soil
Exposure Point:   On Site

CAS    Chemical    Minimum (1) Minimum Maximum (1) Maximum Units Location Detection Concentration (2) Background (3)      Screening (4) Potential Potential COPC Rationale for (5)

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

 Detected  Detected  Concentration Screening  Value Source Deletion
or Selection

7429-90-5 Aluminum 1260.00000 16,200.00000 mg/kg KWN-SB-26 15/15 16,200 1,100 7600 n N/A N/A YES ASL

7440-36-0 Antimony 1.61000 27.30000 mg/kg KWN-SB-26 11/11 27 1 3.1 n N/A N/A YES ASL

7440-38-2 Arsenic 1.84000 11.90000 mg/kg KWN-SB-35D 8/15 12 12.4 0.43 c N/A N/A YES ASL

7440-39-3 Barium 5.30000 1,050.00000 mg/kg KWN-SB-27 15/15 1,050 285 1600 n N/A N/A NO BSL

7440-41-7 Beryllium 0.48000 1.30000 mg/kg KWN-SB-6 9/15 1 1.6 16 n N/A N/A NO BSL

7440-43-9 Cadmium 0.12500 21.40000 mg/kg KWN-SB-26 11/15 21 4.3 7.8 n N/A N/A YES ASL

7440-70-2 Calcium 212.00000 29,900.00000 mg/kg KWN-SB-27 15/15 29,900 2600  ---- N/A N/A NO NUT

7440-47-3 Chromium 6.20000 130.00000 mg/kg KWN-SB-5 15/15 130 43 12000 n N/A N/A NO BSL

7440-48-4 Cobalt 1.00000 18.20000 mg/kg KWN-SB-6 15/15 18 29 900 c N/A N/A NO BSL

7440-50-8 Copper 1.20000 1,350.00000 mg/kg KWN-SB-27 15/15 1,350 43 310 n N/A N/A YES ASL

7439-89-6 Iron 2510.00000 130,000.00000 mg/kg KWN-SB-30 15/15 130,000 54000 2300 n N/A N/A YES ASL

7439-92-1 Lead 1.40000 3,040.00000 mg/kg KWN-SB-26 15/15 3,040 189 400 (6) N/A N/A YES ASL

7439-95-4 Magnesium 184.00000 3,220.00000 mg/kg KWN-SB-27 15/15 3,220 1800  ---- N/A N/A NO NUT

7439-96-5 Manganese 16.20000 2,050.00000 mg/kg KWN-SB-26 15/15 2,050 640 1100 n N/A N/A YES ASL

7439-97-6 Mercury 0.04300 4.20000 mg/kg KWN-SB-5 13/15 4 2.7 2.3 n N/A N/A YES ASL

7440-02-0 Nickel 1.50000 410.00000 mg/kg KWN-SB-27 15/15 410 27 160 n N/A N/A YES ASL

7440-09-7 Potassium 240.00000 2,390.00000 mg/kg KWN-SB-27 15/15 2,390 1400  ---- N/A N/A NO NUT

7782-49-2 Selenium 1.00000 1.33000 mg/kg KWN-SB-35 2/15 1 1.7 39 n N/A N/A NO BSL

7440-22-4 Silver 0.61000 25.90000 mg/kg KWN-SB-26 9/15 26 2.7 39 n N/A N/A NO BSL

7440-23-5 Sodium 200.00000 22,400.00000 mg/kg KWN-SB-26 8/15 22,400 88  ---- N/A N/A NO NUT

7440-28-0 Thallium 0.06000 22.70000 mg/kg KWN-SB-26 11/11 23 NT 0.55 n N/A N/A YES ASL

7440-62-2 Vanadium 8.20000 38.30000 mg/kg KWN-SB-5 15/15 57 60 7.8 n N/A N/A YES ASL

7440-66-5 Zinc 5.40000 10,700.00000 mg/kg KWN-SB-26 15/15 10,700 290 2300 n N/A N/A YES ASL

53469-21-9 Aroclor 1242 0.01700  J 0.78000 mg/kg KWN-SB-27 10/17 0.7800 ND 0.32 c N/A N/A YES ASL

12672-29-6 Aroclor 1248 0.01000 J 1.80000 mg/kg KWN-SB-5 2/17 1.8000 ND 0.32 c N/A N/A YES ASL

11097-69-1 Aroclor 1254 0.01400 J 0.63400 mg/kg KWN-SB-28 9/17 0.6340 0.0795 0.156 c N/A N/A YES ASL

11096-82-5 Aroclor 1260 0.00940 J 0.92000 mg/kg KWN-SB-5 12/17 0.9200 0.61 0.32 c N/A N/A YES ASL

72-54-8 4,4'-DDD 0.00922 0.32700 mg/kg KWN-SB-35 11/17 0.3270 ND 2.7 c N/A N/A NO BSL

72-55-9 4,4'-DDE 0.00542 0.10000 mg/kg KWN-SB-4 10/17 0.1000 0.033 1.9 c N/A N/A NO BSL

50-29-3 4,4'-DDT 0.00272 0.32800 mg/kg KWN-SB-30 10/17 0.3280 ND 1.9 c N/A N/A NO BSL

309-00-2 Aldrin 0.00147 0.00593 mg/kg KWN-SB-28 2/17 0.0059 ND 0.038 c N/A N/A NO BSL

31-98-46 alpha-BHC (HCH) 0.00270 J 0.00680 J mg/kg KWN-SB-4 2/17 0.0068 ND 0.1 c N/A N/A NO BSL

5103-71-9 alpha-Chlordane 0.00160 0.02160 mg/kg KWN-SB-35 9/17 0.0216 ND 1.8 c N/A N/A NO BSL

31-98-57 beta-BHC (HCH) 0.00180 J 0.00657 mg/kg KWN-SB-28 2/17 0.0066 ND 0.35 c N/A N/A NO BSL

319-86-8 delta-BHC (HCH) 0.00053 0.00053 mg/kg KWN-SB-31 1/17 0.0005 ND  ---- N/A N/A NO NTX

60-57-1 Dieldrin 0.00220 0.22000 mg/kg KWN-SB-5 3/17 0.2200 0.0092 J 0.04 c N/A N/A YES ASL

959-98-8 Endosulfan I 0.00488 0.00480 mg/kg KWN-SB-31 1/17 0.0048 ND 47 n N/A N/A NO BSL

33213-65-9 Endosulfan II 0.00944 0.00944 mg/kg KWN-SB-34 1/17 0.0094 ND 47 n N/A N/A NO BSL

72-20-8 Endrin 0.00080 0.00380 J mg/kg KWN-SB-1 1/17 0.00380 ND 2.3 n N/A N/A NO BSL

7421-93-4 Endrin aldehyde 0.00170 J 0.01900 mg/kg KWN-SB-5 3/17 0.0190 0.0034 2.3 n N/A N/A NO BSL

53494-70-5 Endrin ketone 0.00077 J 0.17800 mg/kg KWN-SB-29 7/17 0.1780 ND 2.3 n N/A N/A NO BSL

58-59-9 gamma-BHC (Lindane) 0.00660 0.01310 mg/kg KWN-SB-29 2/17 0.0131 ND 0.49 c N/A N/A NO BSL

5103-74-2 gamma-Chlordane 0.00136 0.04080 mg/kg KWN-SB-35 7/17 0.0408 ND 0.18 c N/A N/A NO BSL

76-44-8 Heptachlor 0.00407 0.00407 mg/kg KWN-SB-31 1/17 0.0041 ND 0.14 c N/A N/A NO BSL

1024-57-3 Heptachlor epoxide 0.00120 J 0.05300 mg/kg KWN-SB-4 4/17 0.0530 ND 0.07 c N/A N/A NO BSL

72-43-5 Methoxychlor 0.03570 0.04000 mg/kg KWN-SB-4 1/17 0.0400 ND 39 n N/A N/A NO BSL

91-57-6 2-Methylnaphthalene 0.02600 J 0.02600 J mg/kg KWN-SB-4 1/17 0.0260 0.25 31 n N/A N/A NO BSL

83-32-9 Acenaphthene 0.02700 J 8.23000 mg/kg KWN-SB-29 5/17 8.2300 0.31 470 n N/A N/A NO BSL

208-96-8 Acenaphthylene 0.02300 J 16.90000 mg/kg KWN-SB-29 9/17 16.9000 0.21 470 n N/A N/A NO BSL

120-12-7 Anthracene 0.03100 J 16.90000 mg/kg KWN-SB-29 11/17 16.9000 0.2 2300 n N/A N/A NO BSL

56-55-3 Benz[a]anthracene 0.04550 15.90000 mg/kg KWN-SB-29 12/17 15.9000 0.86 0.22 c N/A N/A YES ASL

50-32-8 Benzo[a]pyrene 0.07400 J 12.20000 mg/kg KWN-SB-29 11/17 12.2000 0.9 0.022 c N/A N/A YES ASL

205-99-2 Benzo[b]fluoranthene 0.14000 J 9.57000 mg/kg KWN-SB-29 11/17 9.5700 0.82 0.22 c N/A N/A YES ASL

191-24-2 Benzo[g,h,i]perylene 0.06500 J 4.02000 mg/kg KWN-SB-29 8/17 4.0200 0.46 230 n N/A N/A NO BSL

207-08-9 Benzo[k]fluoranthene 0.16800 12.00000 mg/kg KWN-SB-29 12/17 12.0000 0.9 2.2 c N/A N/A YES ASL

86-84-8 Carbazole 0.02100 J 3.83000 mg/kg KWN-SB-29 6/17 3.8300 ND 32 c N/A N/A NO BSL

218-01-9 Chrysene 0.06770 15.50000 mg/kg KWN-SB-29 12/17 15.5000 0.93 22 c N/A N/A NO BSL

53-70-3 Dibenzo[a,h]anthracene 0.03700 J 0.27200 J mg/kg KWN-SB-36 1/17 0.2720 ND 0.022 c N/A N/A YES ASL

206-44-0 Fluoranthene 0.15400 34.40000 mg/kg KWN-SB-29 12/17 34.4000 1.3 310 n N/A N/A NO BSL

86-73-7 Fluorene 0.02000 J 15.20000 mg/kg KWN-SB-29 8/17 15.2000 0.04 310 n N/A N/A NO BSL

193-39-5 Indeno[1,2,3-cd]pyrene 0.05000 J 3.75000 mg/kg KWN-SB-29 8/17 3.7500 0.37 0.22 c N/A N/A YES ASL

91-20-3 Naphthalene 0.03000 J 6.91000 mg/kg KWN-SB-29 9/17 6.9100 0.04 160 n N/A N/A NO BSL

85-01-8 Phenanthrene 0.18800 J 56.60000 mg/kg KWN-SB-29 12/17 56.6000 0.66 2300 n N/A N/A NO BSL

129-00-0 Pyrene 0.08820 33.20000 mg/kg KWN-SB-29 12/17 33.2000 1.7 230 n N/A N/A NO BSL

Total PAH 1.20000 4.00000 mg/kg KWN-SB-4 2/5 4.0000 8.6  ---- N/A N/A

106-44-5 4-Methylphenol 0.06100 J 0.15000 J mg/kg KWN-SB-4 1/17 0.1500 ND 39 n N/A N/A NO BSL
117-81-7 Bis(2-ethylhexyl)phthalate 0.03300 J 18.60000 mg/kg KWN-SB-30 12/17 18.6000 0.083 J 46 c N/A N/A NO BSL

84-74-2 Di-n-butyl phthalate 0.02800 J 0.59100 mg/kg KWN-SB-30 6/17 0.5910 ND 780 n N/A N/A NO BSL

117-84-0 Di-n-octyl phthalate 0.15200 0.15200 mg/kg KWN-SB-27 1/17 0.1520 ND 240 n N/A N/A NO BSL

84-66-2 Diethyl phthalate 0.02800 J 0.02800 J mg/kg KWN-SB-30 2/17 0.02800 ND 6300 n N/A N/A NO BSL

108-95-2 Phenol 0.03200 J 0.35200 mg/kg KWN-SB-27 2/17 0.3520 ND 2300 n N/A N/A NO BSL

(1) Minimum/maximum detected concentration. Definitions: N/A = Not Applicable

(2) Maximum concentration used as the screening value. ND = Not detected

(3) Concentrations shown are maximums reported in surface background samples. COPC = Chemical of Potential Concern

(4) Risk-Based Concentrations for Residential Soil (EPA 2006), adjusted for noncancer effects to HI of 0.1. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

(5) Rationale Codes    Selection  Reason: Frequent Detection (FD) B = For organic compound, also detected in an associated blank

Above Screening Levels (ASL) B = For inorganic analyte, reported value is below Contract Required Detection Limit.

                   Deletion Reason: Infrequent Detection (IFD) J = Estimated Value

Background Levels (BKG) H = Analytical bias is high

No Toxicity Information (NTX) L = Analytical Bias is low

 Essential Nutrient (NUT) P = For pesticides, variance between columns is > 25%; lower value is reported.

Below Screening Level (BSL) c = Carcinogenic

(6) Recommended screening value for lead in residential soil (EPA 2006) n = Non-Carcinogenic
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Scenario Timeframe:  Current/Future
Medium:  Surface Soil/Sediment
Exposure Medium:  Surface Soil/Sediment
Exposure Point:   On Site

Chemical Units Arithmetic Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency

of  Mean Distribution 95%  UCL Detected Qualifier Units    

Potential   Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

Aluminum mg/kg 7190 Normal 7.9E+03 15600 mg/kg 7.94E+03 95% UCL 95% UCL < Max N/A N/A N/A

Antimony mg/kg 8.13 Non-Parametric 1.9E+01 9.01 mg/kg 9.01E+00 Max 95% UCL > Max N/A N/A N/A

Arsenic mg/kg 3.67 Normal 4.0E+00 8.5 mg/kg 4.03E+00 95% UCL 95% UCL < Max N/A N/A N/A

Cadmium mg/kg 3 Gamma 3.6E+00 10.5 mg/kg 3.55E+00 95% UCL 95% UCL < Max N/A N/A N/A

Copper mg/kg 144.64 Gamma 1.8E+02 537 mg/kg 1.85E+02 95% UCL 95% UCL < Max N/A N/A N/A

Iron mg/kg 19414 Gamma 2.1E+04 42400 mg/kg 2.09E+04 95% UCL 95% UCL < Max N/A N/A N/A

Lead mg/kg 137 Gamma 1.6E+02 407 mg/kg 1.60E+02 95% UCL 95% UCL < Max N/A N/A N/A

Manganese mg/kg 280 Gamma 3.2E+02 632 mg/kg 3.16E+02 95% UCL 95% UCL < Max N/A N/A N/A

Mercury, soluble salts mg/kg 2 Non-Parametric 6.1E+00 9.45 mg/kg 6.14E+00 95% UCL 95% UCL < Max N/A N/A N/A

Nickel, soluble salts mg/kg 23.000 Gamma 2.7E+01 115 mg/kg 2.67E+01 95% UCL 95% UCL < Max N/A N/A N/A

Silver mg/kg 23.4 Non-Parametric 6.7E+01 102 mg/kg 6.67E+01 95% UCL 95% UCL < Max N/A N/A N/A

Thallium mg/kg 3.48 Gamma 4.2E+00 2.52 mg/kg 2.52E+00 Max 95% UCL > Max N/A N/A N/A

Vanadium mg/kg 39.28 Normal 4.3E+01 74.4 mg/kg 4.28E+01 95% UCL 95% UCL < Max N/A N/A N/A

Zinc mg/kg 331.92 Gamma 4.1E+02 1020 mg/kg 4.07E+02 95% UCL 95% UCL < Max N/A N/A N/A

Aroclor 1242 mg/kg 0.079 Non-Parametric 2.0E-01 0.0643 mg/kg 6.43E-02 Max 95% UCL > Max N/A N/A N/A
Aroclor 1248 mg/kg 0.106 Non-Parametric 2.3E-01 0.31 mg/kg 2.31E-01 95% UCL 95% UCL < Max N/A N/A N/A
Aroclor 1254 mg/kg 0.999 Gamma 1.3E+00 6.98 mg/kg 1.33E+00 95% UCL 95% UCL < Max N/A N/A N/A
Aroclor 1260 mg/kg 0.579 Gamma 7.6E-01 2.68 mg/kg 7.60E-01 95% UCL 95% UCL < Max N/A N/A N/A
Dieldrin mg/kg 0.112 Non-Parametric 2.3E-01 0.82 mg/kg 2.34E-01 95% UCL 95% UCL < Max N/A N/A N/A

gamma-Chlordane mg/kg 0.117 Gamma 2.0E-01 0.438 mg/kg 2.02E-01 95% UCL 95% UCL < Max N/A N/A N/A

Benz[a]anthracene mg/kg 0.551 Non-Parametric 1.4E+00 8.81 mg/kg 1.35E+00 95% UCL 95% UCL < Max N/A N/A N/A

Benzo[a]pyrene mg/kg 0.514 Non-Parametric 1.1E+00 6.78 mg/kg 1.13E+00 95% UCL 95% UCL < Max N/A N/A N/A

Benzo[b]fluoranthene mg/kg 0.595 Gamma 7.3E-01 5.23 mg/kg 7.32E-01 95% UCL 95% UCL < Max N/A N/A N/A

Benzo[k]fluoranthene mg/kg 0.666 Lognormal 9.1E-01 5.2 mg/kg 9.12E-01 95% UCL 95% UCL < Max N/A N/A N/A

Dibenz[a,h]anthracene mg/kg 0.430 Lognormal 6.2E-01 0.709 J mg/kg 6.20E-01 95% UCL 95% UCL < Max N/A N/A N/A

Indeno[1,2,3-cd]pyrene mg/kg 0.4 Lognormal 0.54 1.27 mg/kg 5.40E-01 95% UCL 95% UCL < Max N/A N/A N/A

Key:  CT = Central Tendency; EPC = Exposure point concentration; Max = Maximum detected; N/A = Not applicable; RME = Reasonable maximum exposure; 
 UCL = Upper confidence limit.

TABLE G-4
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

KENILWORTH PARK LANDFILL SITE
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TABLE G-5
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Future
Medium:  Surface Soil / Sediment / Subsurface Soil
Exposure Medium:  Surface Soil / Sediment / Subsurface Soil
Exposure Point:   On Site

Chemical Units Arithmetic Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency

of  Mean Distribution 95%  UCL Detected Qualifier Units    

Potential   Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

Aluminum mg/kg 7497 Normal 8.2E+03 16200 mg/kg 8.22E+03 95% UCL 95% UCL < Max N/A N/A N/A

Antimony mg/kg 8.44 Non-Parameteric 1.5E+01 27.3 mg/kg 1.46E+01 95% UCL 95% UCL < Max N/A N/A N/A

Arsenic mg/kg 3.83 Normal 4.2E+00 11.9 mg/kg 4.24E+00 95% UCL 95% UCL < Max N/A N/A N/A

Cadmium mg/kg 2.88 Gamma 3.7E+00 21.4 mg/kg 3.74E+00 95% UCL 95% UCL < Max N/A N/A N/A

Copper mg/kg 176.30 Gamma 2.3E+02 1350 mg/kg 2.27E+02 95% UCL 95% UCL < Max N/A N/A N/A

Iron mg/kg 25779 Non-Parameteric 3.9E+04 130000 mg/kg 3.91E+04 95% UCL 95% UCL < Max N/A N/A N/A

Lead mg/kg 268.13 Non-Parameteric 6.4E+02 3040 mg/kg 6.41E+02 95% UCL 95% UCL < Max N/A N/A N/A

Manganese mg/kg 331.77 Non-Parameteric 4.9E+02 2050 mg/kg 4.88E+02 95% UCL 95% UCL < Max N/A N/A N/A

Mercury, soluble salts mg/kg 1.77 Log-Normal 6.8E+00 4.2 mg/kg 4.20E+00 Max 95% UCL > Max N/A N/A N/A

Nickel, soluble salts mg/kg 29.03 Non-Parameteric 5.8E+01 410 mg/kg 5.82E+01 95% UCL 95% UCL < Max N/A N/A N/A

Silver mg/kg 19.42 Non-Parameteric 4.1E+01 25.9 mg/kg 2.59E+01 Max 95% UCL > Max N/A N/A N/A

Thallium mg/kg 4.16 Log-Normal 5.3E+00 22.7 mg/kg 5.27E+00 95% UCL 95% UCL < Max N/A N/A N/A

Vanadium mg/kg 36.63 Normal 4.0E+01 38.3 mg/kg 3.83E+01 Max 95% UCL > Max N/A N/A N/A

Zinc mg/kg 630.02 Log-Normal 9.5E+02 10700 mg/kg 9.55E+02 95% UCL 95% UCL < Max N/A N/A N/A

Aroclor 1242 mg/kg 0.11 Non-Parameteric 2.4E-01 0.78 mg/kg 2.41E-01 95% UCL 95% UCL < Max N/A N/A N/A
Aroclor 1248 mg/kg 0.11 Non-Parameteric 2.3E-01 1.8 mg/kg 2.28E-01 95% UCL 95% UCL < Max N/A N/A N/A
Aroclor 1254 mg/kg 0.82 Gamma 2.0E+00 6.98 mg/kg 1.98E+00 95% UCL 95% UCL < Max N/A N/A N/A
Aroclor 1260 mg/kg 0.48 Log-Normal 1.1E+00 2.68 mg/kg 1.08E+00 95% UCL 95% UCL < Max N/A N/A N/A
Dieldrin mg/kg 0.10 Non-Parameteric 2.0E-01 0.82 mg/kg 1.98E-01 95% UCL 95% UCL < Max N/A N/A N/A

gamma-Chlordane mg/kg 0.09 Gamma 1.3E-01 0.438 mg/kg 1.33E-01 95% UCL 95% UCL < Max N/A N/A N/A

Benz[a]anthracene mg/kg 0.73 Non-Parameteric 1.9E+00 15.9 mg/kg 1.91E+00 95% UCL 95% UCL < Max N/A N/A N/A

Benzo[a]pyrene mg/kg 0.64 Non-Parameteric 1.6E+00 12.2 mg/kg 1.57E+00 95% UCL 95% UCL < Max N/A N/A N/A

Benzo[b]fluoranthene mg/kg 0.66 Log-Normal 6.9E-01 9.57 mg/kg 6.92E-01 95% UCL 95% UCL < Max N/A N/A N/A

Benzo[k]fluoranthene mg/kg 0.75 Non-Parameteric 2.1E+00 12 mg/kg 2.06E+00 95% UCL 95% UCL < Max N/A N/A N/A

Dibenz[a,h]anthracene mg/kg 0.39 Non-Parameteric 8.8E-01 0.709 mg/kg 7.09E-01 Max 95% UCL > Max N/A N/A N/A

Indeno[1,2,3-cd]pyrene mg/kg 0.42 Log-Normal 0.513 1.27 mg/kg 5.13E-01 95% UCL 95% UCL < Max N/A N/A N/A

Key:  CT = Central Tendency; EPC = Exposure point concentration; Max = Maximum detected; N/A = Not applicable; RME = Reasonable maximum exposure; 
 UCL = Upper confidence limit.
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Table G-6

VALUES USED FOR DAILY INTAKE CALCULATIONS

KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Current/Future
Medium:   Surface Soil / Sediment
Exposure Medium:  Surface Soil / Sediment
Exposure Point:  On-Site
Receptor Population:  Site Visitor
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 3.1 EPA 1992b -- -- CS x CF3 x EF x FS x [(IR-Sc x EDc/BWc)+(IR-Sa x EDa/BWa)] /AT

CF3 Conversion Factor 3 kg/mg 1.00E-06 -- -- --

EF Exposure Frequency days/yr 350 EPA 1991a, 2002 -- --

FS Fraction Soil Contact at Site unitless 0.5 (1) -- --

IR-Sc Soil Ingestion Rate, Child mg/day 200 EPA 1991a, 2002 -- --

IR-Sa Soil Ingestion Rate, Adult mg/day 100 EPA 1991a, 2002 -- --

EDc Exposure Duration, Child yrs 6 EPA 1991a -- --

EDa Exposure Duration, Adult yrs 24 EPA 1991a -- --

BWc Body Weight, Child kg 15 EPA 1991a, 2002 -- --

BWa Body Weight, Adult kg 70 EPA 1991a, 2002 -- --

AT-C Averaging Time (Cancer) days 25550 EPA 1989 -- --

Dermal CS Chemical Concentration in Soil mg/kg See Table 3.1 EPA 1992b -- -- CS x CF3 x DABS x EF x FS x [(SAc x SSAFc x EDc/BWc)+(SAa x SSAFa x EDa/BWa)] /AT

CF3 Conversion Factor 3 kg/mg 1.00E-06 -- -- --

DABS Dermal Absorption Factor unitless Chemical-specific (2) EPA 2004 -- --

EF Exposure Frequency days/yr 350 EPA 1991a, 2002b -- --

FS Fraction Soil Contact at Site unitless 0.5 (1) -- --

SAc Skin Surface Area, Child cm2/day 2,800 EPA 2002b, 2003 -- --

SAa Skin Surface Area, Adult cm2/day 5,700 EPA 2002b, 2003 -- --

SSAFc Adherence Factor, Child mg/cm2 0.2 EPA 2004 -- --

SSAFa Adherence Factor, Adult mg/cm2 0.07 EPA 2003, 2004 -- --

EDc Exposure Duration, Child yrs 6 EPA 1991a -- --

EDa Exposure Duration, Adult yrs 24 EPA 1991a -- --

BWc Body Weight, Child kg 15 EPA 1991a, 2002b -- --

BWa Body Weight, Adult kg 70 EPA 1991a, 2002b -- --

AT-C Averaging Time (Cancer) days 25550 EPA 1989 -- --

(1)   Professional judgment.

(2)   DABS values used:  0.03 for Arsenic, 0.001 for Cadmium, 0.01 other inorganics, 0.14 for PCBs, 0.13 for PAHs, 0.04 for Chlordane, 0.1 for Dieldrin.

Sources:

  EPA 1989:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual, Part A  OERR.  EPA/540/1-89/002.

  EPA 1991a:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual - Supplemental Guidance,  Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA 1992b:  Supplemental Guidance to RAGS:  Calculating the Concentration Term, Publication 9285.7-081.

  EPA 1997a:  Exposure Factors Handbook.  ORD.  EPA/600/P-95/002F

  EPA 2002b:  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER.  9355.4-24

  EPA 2003:  Updated Dermal Exposure Assessment Guidance.  EPA Region 3.

  EPA 2004:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).
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Table G-7

VALUES USED FOR DAILY INTAKE CALCULATIONS

KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Current/Future
Medium:   Surface Soil / Sediment
Exposure Medium:  Airborne Particulates
Exposure Point:  On-Site
Receptor Population:  Site Visitor
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

Dust CS Chemical Concentration in Soil mg/kg See Table 3.1 EPA 1992b -- -- CS x (1/PEF) x EF x [(INc x ETc x EDc/BWc)+(INa x ETa x EDa/BWa)] /AT

Inhalation PEF Particulate Emissions Factor m3/kg 5.69E+08 EPA 2002b, (1) -- --

EF Exposure Frequency days/yr 350 EPA 1991a, 2002b -- --

INc Inhalation Rate, Child m3/hr 1.2 EPA 1997a -- --

INa Inhalation Rate, Adult m3/hr 1.6 EPA 1997a -- --

ETc Exposure Time, Child hrs 2 (2) -- --

ETa Exposure Time, Adult hrs 2 (2) -- --

EDc Exposure Duration, Child yrs 6 EPA 1991a -- --

EDa Exposure Duration, Adult yrs 24 EPA 1991a -- --

BWc Body Weight, Child kg 15 EPA 1991a, 2002b -- --

BWa Body Weight, Adult kg 70 EPA 1991a, 2002b -- --

AT-C Averaging Time (Cancer) days 25550 EPA 1989 -- --

(1)   See Table G-12 for PEF calculation.  Equations and input values were obtained from EPA 2002b.

(2)   Professional judgment.

Sources:

  EPA 1989:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual, Part A  OERR.  EPA/540/1-89/002.

  EPA 1991a:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual - Supplemental Guidance,  Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA 1992b:  Supplemental Guidance to RAGS:  Calculating the Concentration Term, Publication 9285.7-081.

  EPA 1997a:  Exposure Factors Handbook.  ORD.  EPA/600/P-95/002F

  EPA 2002b:  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER.  9355.4-24

  EPA 2003:  Updated Dermal Exposure Assessment Guidance.  EPA Region 3.

  EPA 2004:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).
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Table G-8

VALUES USED FOR DAILY INTAKE CALCULATIONS

KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Current/Future
Medium:   Surface Soil / Sediment
Exposure Medium:  Surface Soil / Sediment
Exposure Point:  On-Site
Receptor Population:  Site 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 EPA 1992b -- -- CS x CF3 x EF x FS x IR-Sa x EDa/(BWa x AT)

CF3 Conversion Factor 3 kg/mg 1.00E-06 -- -- --

EF Exposure Frequency days/yr 350 EPA 1991a, 2002b -- --

FS Fraction Soil Contact at Site unitless 0.5 (1) -- --

IR-Sa Soil Ingestion Rate, Adult mg/day 100 EPA 1991a, 2002b -- --

EDa Exposure Duration, Adult yrs 30 EPA 1991a -- --

BWa Body Weight, Adult kg 70 EPA 1991a, 2002b -- --
AT-N Averaging Time (Noncancer) days 10950 EPA 1989 -- --

Dermal CS Chemical Concentration in Soil mg/kg See Table 3.1 EPA 1992b -- -- CS x CF3 x DABS x EF x FS x SAa x SSAFa x EDa/(BWa x AT)

CF3 Conversion Factor 3 kg/mg 1.00E-06 -- -- --

DABS Dermal Absorption Factor unitless Chemical-specific (2) EPA 2004 -- --

EF Exposure Frequency days/yr 350 EPA 1991a, 2002b -- --

FS Fraction Soil Contact at Site unitless 0.5 (1) -- --

SAa Skin Surface Area, Adult cm2/day 5,700 EPA 2002b, 2003 -- --

SSAFa Adherence Factor, Adult mg/cm2 0.07 EPA 2003, 2004 -- --

EDa Exposure Duration, Adult yrs 30 EPA 1991a -- --

BWa Body Weight, Adult kg 70 EPA 1991a, 2002b -- --
AT-N Averaging Time (Noncancer) days 10950 EPA 1989 -- --

(1)   Professional judgment.

(2)   DABS values used:  0.03 for Arsenic, 0.001 for Cadmium, 0.01 other inorganics, 0.14 for PCBs, 0.13 for PAHs, 0.04 for Chlordane, 0.1 for Dieldrin.

Sources:

  EPA 1989:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual, Part A  OERR.  EPA/540/1-89/002.

  EPA 1991a:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual - Supplemental Guidance,  Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA 1992b:  Supplemental Guidance to RAGS:  Calculating the Concentration Term, Publication 9285.7-081.

  EPA 1997a:  Exposure Factors Handbook.  ORD.  EPA/600/P-95/002F

  EPA 2002b:  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER.  9355.4-24

  EPA 2003:  Updated Dermal Exposure Assessment Guidance.  EPA Region 3.

  EPA 2004:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).
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Table G-9

VALUES USED FOR DAILY INTAKE CALCULATIONS

KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Current/Future
Medium:   Surface Soil / Sediment
Exposure Medium:  Airborne Particulates
Exposure Point:  On-Site
Receptor Population:  Site 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

Dust CS Chemical Concentration in Soil mg/kg See Table 3.1 EPA 1992b -- -- CS x (1/PEF) x EF x INa x ETa x EDa/(BWa x AT)

Inhalation PEF Particulate Emissions Factor m3/kg 5.69E+08 EPA 2002b, (1) -- --

EF Exposure Frequency days/yr 350 EPA 1991a, 2002b -- --

INa Inhalation Rate, Adult m3/hr 1.6 EPA 1997a -- --

ETa Exposure Time, Adult hrs 2 (2) -- --

EDa Exposure Duration, Adult yrs 30 EPA 1991a -- --

BWa Body Weight, Adult kg 70 EPA 1991a, 2002b -- --
AT-N Averaging Time (Noncancer) days 10950 EPA 1989 -- --

(1)   See Table G-12 for PEF calculation.  Equations and input values were obtained from EPA 2002b.

(2)   Professional judgment.

Sources:

  EPA 1989:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual, Part A  OERR.  EPA/540/1-89/002.

  EPA 1991a:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual - Supplemental Guidance,  Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA 1992b:  Supplemental Guidance to RAGS:  Calculating the Concentration Term, Publication 9285.7-081.

  EPA 1997a:  Exposure Factors Handbook.  ORD.  EPA/600/P-95/002F

  EPA 2002b:  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER.  9355.4-24

  EPA 2003:  Updated Dermal Exposure Assessment Guidance.  EPA Region 3.

  EPA 2004:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).
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Table G-10

VALUES USED FOR DAILY INTAKE CALCULATIONS

KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Current/Future
Medium:   Surface Soil / Sediment
Exposure Medium:  Surface Soil / Sediment
Exposure Point:  On-Site
Receptor Population:  Site Visitor
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 3.1 EPA 1992b -- -- CS x CF3 x EF x FS x IR-Sc x EDc / (BWc x AT)

CF3 Conversion Factor 3 kg/mg 1.00E-06 -- -- --

EF Exposure Frequency days/yr 350 EPA 1991a, 2002b -- --

FS Fraction Soil Contact at Site unitless 0.5 (1) -- --

IR-Sc Soil Ingestion Rate, Child mg/day 200 EPA 1991a, 2002b -- --

EDc Exposure Duration, Child yrs 6 EPA 1991a -- --

BWc Body Weight, Child kg 15 EPA 1991a, 2002b -- --
AT-N Averaging Time (Noncancer) days 2190 EPA 1989 -- --

Dermal CS Chemical Concentration in Soil mg/kg See Table 3.1 EPA 1992b -- -- CS x CF3 x DABS x EF x FS x SAc x SSAFc x EDc / (BWc x AT)

CF3 Conversion Factor 3 kg/mg 1.00E-06 -- -- --

DABS Dermal Absorption Factor unitless Chemical-specific (2) EPA 2004 -- --

EF Exposure Frequency days/yr 350 EPA 1991a, 2002b -- --

FS Fraction Soil Contact at Site unitless 0.5 (1) -- --

SAc Skin Surface Area, Child cm2/day 2,800 EPA 2002b, 2003 -- --

SSAFc Adherence Factor, Child mg/cm2 0.2 EPA 2004 -- --

EDc Exposure Duration, Child yrs 6 EPA 1991a -- --

BWc Body Weight, Child kg 15 EPA 1991a, 2002b -- --
AT-N Averaging Time (Noncancer) days 2190 EPA 1989 -- --

(1)   Professional judgment.

(2)   DABS values used:  0.03 for Arsenic, 0.001 for Cadmium, 0.01 other inorganics, 0.14 for PCBs, 0.13 for PAHs, 0.04 for Chlordane, 0.1 for Dieldrin.

Sources:

  EPA 1989:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual, Part A  OERR.  EPA/540/1-89/002.

  EPA 1991a:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual - Supplemental Guidance,  Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA 1992b:  Supplemental Guidance to RAGS:  Calculating the Concentration Term, Publication 9285.7-081.

  EPA 1997a:  Exposure Factors Handbook.  ORD.  EPA/600/P-95/002F

  EPA 2002b:  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER.  9355.4-24

  EPA 2003:  Updated Dermal Exposure Assessment Guidance.  EPA Region 3.

  EPA 2004:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).
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Table G-11

VALUES USED FOR DAILY INTAKE CALCULATIONS

KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Current/Future
Medium:   Surface Soil / Sediment
Exposure Medium:  Airborne Particulates
Exposure Point:  On-Site
Receptor Population:  Site Visitor
Receptor Age:  Child

      
Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/

Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Dust CS Chemical Concentration in Soil mg/kg See Table 3.1 EPA 1992b -- -- CS x (1/PEF) x EF x INc x ETc x EDc / (BWc x AT)

Inhalation PEF Particulate Emissions Factor m3/kg 5.69E+08 EPA 2002b, (1) -- --

EF Exposure Frequency days/yr 350 EPA 1991a, 2002b -- --

INc Inhalation Rate, Child m3/hr 1.2 EPA 1997a -- --

ETc Exposure Time, Child hrs 2 (2) -- --

EDc Exposure Duration, Child yrs 6 EPA 1991a, 2002b -- --

BWc Body Weight, Child kg 15 EPA 1991a, 2002b -- --
AT-N Averaging Time (Noncancer) days 2190 EPA 1989 -- --

(1)   See Table G-12 for PEF calculation.  Equations and input values were obtained from EPA 2002b.

(2)   Professional judgment.

Sources:

  EPA 1989:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual, Part A  OERR.  EPA/540/1-89/002.

  EPA 1991a:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual - Supplemental Guidance,  Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA 1992b:  Supplemental Guidance to RAGS:  Calculation the Concentration Term, Publication 9285.7-81.

  EPA 1996:  Soil Screening Guidance:  Users Guide, Publication 9355.4-23.

  EPA 1997a:  Exposure Factors Handbook.  ORD.  EPA/600/P-95/002F
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Table G-12

VALUES USED FOR DAILY INTAKE CALCULATIONS

KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Future
Medium:  Surface Soil / Sediment / Subsurface Soil
Exposure Medium:  Surface Soil / Sediment / Subsurface Soil
Exposure Point:  On-Site
Receptor Population:  Utility/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 EPA 1992b -- -- CS x CF3 x EF x IR-Sa x EDa / (BWa x AT)

CF3 Conversion Factor 3 kg/mg 1.00E-06 -- -- --

EF Exposure Frequency days/yr 70 (1) -- --

IR-S Soil Ingestion Rate mg/day 330 EPA 2002b -- --

ED Exposure Duration yrs 1 (1) -- --

BW Body Weight kg 70 EPA 1991a, 2002b -- --

AT-C Averaging Time (Cancer) days 25550 EPA 1989 -- --
AT-N Averaging Time (Noncancer) days 98 EPA 1989, (1) -- --

Dermal CS Chemical Concentration in Soil mg/kg See Table 3.2 EPA 1992b -- -- CS x CF3 x DABS x EF x SA a x SSAFa x ED a/ (BWa x AT)

CF3 Conversion Factor 3 kg/mg 1.00E-06 -- -- --

DABS Dermal Absorption Factor unitless Chemical-specific (2) EPA 2004 -- --

EF Exposure Frequency days/yr 70 (1) -- --

SA Skin Surface Area cm2/day 3,300 EPA 2002b, 2003 -- --

SSAF Adherence Factor mg/cm2 0.3 EPA 2004 -- --

ED Exposure Duration yrs 1 (1) -- --

BW Body Weight kg 70 EPA 1991a, 2002b -- --

AT-C Averaging Time (Cancer) days 25550 EPA 1989 -- --
AT-N Averaging Time (Noncancer) days 98 EPA 1989, (1) -- --

(1)  Professional judgment.   Excavation activities were assumed to occur during 5-day work week over a period of 14 weeks (i. e. 3 months).

(2)   DABS values used:  0.03 for Arsenic, 0.001 for Cadmium, 0.01 other inorganics, 0.14 for PCBs, 0.13 for PAHs, 0.04 for Chlordane, 0.1 for Dieldrin.

Sources:

  EPA 1989:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual, Part A  OERR.  EPA/540/1-89/002.

  EPA 1991a:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual - Supplemental Guidance,  Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA 1992b:  Supplemental Guidance to RAGS:  Calculating the Concentration Term, Publication 9285.7-081.

  EPA 1997a:  Exposure Factors Handbook.  ORD.  EPA/600/P-95/002F

  EPA 2002b:  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER.  9355.4-24

  EPA 2003:  Updated Dermal Exposure Assessment Guidance.  EPA Region 3.

  EPA 2004:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).
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Table G-13

VALUES USED FOR DAILY INTAKE CALCULATIONS

KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Future
Medium:  Surface Soil / Sediment / Subsurface Soil
Exposure Medium:  Airborne Particulates
Exposure Point:  On-Site
Receptor Population:  Utility/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

Dust CS Chemical Concentration in Soil mg/kg See Table 3.2 EPA 1992b -- -- CS x (1/PEFc) x EF x IN x ED / (BW x AT)

Inhalation PEFc Particulate Emissions Factor for Construction m3/kg 5.69E+08 EPA 2002b (1) -- --

EF Exposure Frequency days/yr 70 (2) -- --

IN Inhalation Rate m3/day 20 EPA 1997a, 2002b -- --

ED Exposure Duration yrs 1 (2) -- --

BW Body Weight kg 70 EPA 1991a, 2002b -- --

AT-C Averaging Time (Cancer) days 25550 EPA 1989 -- --
AT-N Averaging Time (Noncancer) days 98 EPA 1989, (2) -- --

(1)   See Table G-13 for construction PEF calculation.  Equations and input values were obtained from EPA 2002b.

(2)  Professional judgment.   Excavation activities were assumed to occur during 5-day work week over  a period of 14 weeks (i. e. 3 months).

Sources:

  EPA 1989:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual, Part A  OERR.  EPA/540/1-89/002.

  EPA 1991a:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual - Supplemental Guidance,  Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA 1992b:  Supplemental Guidance to RAGS:  Calculating the Concentration Term, Publication 9285.7-081.

  EPA 1997a:  Exposure Factors Handbook.  ORD.  EPA/600/P-95/002F

  EPA 2002b:  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER.  9355.4-24

  EPA 2003:  Updated Dermal Exposure Assessment Guidance.  EPA Region 3.

  EPA 2004:  Risk Assessment Guidance for Superfund.  Vol. 1:  Human Health Exposure Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).
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Table G-14

CALCULATION OF STANDARD AND OUTDOOR WORKER PARTICULATE EMISSION FACTOR (PEF)

KENILWORTH PARK LANDFILL SITE

Equation:

PEF   = Q/C x 3600 s/hr Q/C  = 
0.036 x (1-V) x (Um/Ut)3 x F(x)

Parameter Code Parameter Definition Value Units Source

PEF Particulate Emission Factor 5.69E+08 m3/kg Calculated
Q/C Inverse of mean concentration at center of 30-acre-square source (Philadelphia) 3.92E+01 g/m2-s per kg/m3 Calculated

0.036 Respirable Fraction 0.036 g/m2-hr EPA 2002b
V Fraction of Vegetative Cover 0.5 unitless (1)

Um Mean Annual Wind Speed 4.69 m/s EPA 2002b
Ut Equivalent Threshold of Wind Speed at 7 m 11.32 m/s EPA 2002b

F(x) Function Dependent on Um/Ut 0.194 unitless EPA 2002b

A Constant based on air dispersion modeling (Philadelphia) 14.011 unitless EPA 2002b
Asite Areal extent of site of contamination 80 acres (1)

B Constant based on air dispersion modeling (Philadelphia) 19.6154 unitless EPA 2002b
C      Constant based on air dispersion modeling (Philadelphia) 225.3397      unitless EPA 2002b

(1)   Based on best professional judgement.  Site is approximately 80 acres and is primarily grassy open space.

( )
⎥
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⎤
⎢
⎣

⎡ −
×

C
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TABLE G-15
NON-CANCER TOXICITY DATA--ORAL/DERMAL

KENILWORTH PARK LANDFILL SITE

Chemical of Chronic/ Oral RfD Oral RfD GI Adjusted Units Primary Combined Sources of Dates of RfD
Potential Concern Subchronic Value Units Absorption Dermal Target Uncertainty/Modifying RfD:Target Target Organ

Factor (1) RfD(2)
Organ Factors Organ (MM/DD/YY)(3)

Inorganics

Aluminum Chronic 1.0E+00 (mg/kg-day) 0.01 1.0E-02 (mg/kg-day) Offspring, nervous system 100 NCEA 6/20/1994
Subchronic 1.0E+00 (mg/kg-day) 0.01 1.0E-02 (mg/kg-day) Offspring, nervous system 100 NCEA (chronic) 6/20/1994

Antimony Chronic 4.0E-04 (mg/kg-day) 0.15 6.0E-05 (mg/kg-day) Whole body, blood 1000 IRIS 5/3/2006
Subchronic 4.0E-04 (mg/kg-day) 0.15 6.0E-05 (mg/kg-day) Whole body, blood 1000 HEAST 7/1/1997

Arsenic Chronic 3.0E-04 (mg/kg-day) 1 3.0E-04 (mg/kg-day) Skin 3 IRIS 5/3/2006
Subchronic 3.0E-04 (mg/kg-day) 1 3.0E-04 (mg/kg-day) Skin 3 HEAST 7/1/1997

Cadmium Chronic 1.0E-03 (mg/kg-day) 0.025 2.5E-05 (mg/kg-day) Kidneys 10 IRIS 5/3/2006
Subchronic 1.0E-03 (mg/kg-day) 0.025 2.5E-05 (mg/kg-day) Kidneys 10 IRIS (chronic) 5/3/2006

Copper Chronic 3.7E-02 (mg/kg-day) N/A N/A (mg/kg-day) GI system 1 HEAST 7/1/1997
Subchronic 3.7E-02 (mg/kg-day) N/A N/A (mg/kg-day) GI system 1 HEAST 7/1/1997

Iron Chronic 3.0E-01 (mg/kg-day) 0.01 3.0E-03 (mg/kg-day) Various organs 1 NCEA 1/5/1999
Subchronic 3.0E-01 (mg/kg-day) 0.01 3.0E-03 (mg/kg-day) Various organs 1 NCEA (chronic) 1/5/1999

Lead N/A N/A (mg/kg-day) N/A N/A (mg/kg-day) N/A N/A N/A N/A
Manganese Chronic 1.4E-01 (mg/kg-day) 0.04 5.6E-03 (mg/kg-day) Central nervous system 1 IRIS 5/3/2006

Subchronic 1.4E-01 (mg/kg-day) 0.04 5.6E-03 (mg/kg-day) Central nervous system 1 HEAST 7/1/1997
Mercury, soluble salts Chronic 3.0E-04 (mg/kg-day) 0.07 2.1E-05 (mg/kg-day) Immune system 1000 IRIS (4) 5/3/2006

Subchronic 3.0E-04 (mg/kg-day) 0.07 2.1E-05 (mg/kg-day) Immune system 1000 HEAST (4) 7/1/1997
Nickel, soluble salts Chronic 2.0E-02 (mg/kg-day) 0.04 8.0E-04 (mg/kg-day) Whole body, organs 300 IRIS 5/3/2006

Subchronic 2.0E-02 (mg/kg-day) 0.04 8.0E-04 (mg/kg-day) Whole body, major organs 300 HEAST 3/31/1993
Silver Chronic 5.0E-03 (mg/kg-day) 0.04 2.0E-04 (mg/kg-day) Skin 3 IRIS 5/3/2006

Subchronic 5.0E-03 (mg/kg-day) 0.04 2.0E-04 (mg/kg-day) Skin 3 HEAST 7/1/1997
Thallium Chronic 7.0E-05 (mg/kg-day) 1 7.0E-05 (mg/kg-day) Liver, blood 3000 IRIS (5) 5/3/2006

Subchronic 7.0E-04 (mg/kg-day) 1 7.0E-04 (mg/kg-day) Liver, blood, hair 300 HEAST (5) 7/1/1997
Vanadium Chronic 1.0E-03 (mg/kg-day) 0.026 2.6E-05 (mg/kg-day) None reported N/A Reg 3 4/7/2006

Subchronic 1.0E-03 (mg/kg-day) 0.026 2.6E-05 (mg/kg-day) None reported N/A Reg 3 (oral) 4/7/2006
Zinc Chronic 3.0E-01 (mg/kg-day) 1 3.0E-01 (mg/kg-day) Blood 3 IRIS 5/3/2006

Subchronic 3.0E-01 (mg/kg-day) 1 3.0E-01 (mg/kg-day) Blood 3 HEAST 7/1/1997

Polyychlorinated Biphenyls

Aroclor 1242 Chronic N/A (mg/kg-day) 1 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A (mg/kg-day) 1 N/A (mg/kg-day) N/A N/A N/A N/A

Aroclor 1248 Chronic N/A (mg/kg-day) 1 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A (mg/kg-day) 1 N/A (mg/kg-day) N/A N/A N/A N/A

Aroclor 1254 Chronic 2.0E-05 (mg/kg-day) 1 2.0E-05 (mg/kg-day) Immune system, various 300 IRIS 5/3/2006
Subchronic 5.0E-05 (mg/kg-day) 1 5.0E-05 (mg/kg-day) Immune system 100 HEAST 7/1/1997

Aroclor 1260 Chronic N/A (mg/kg-day) 1 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A (mg/kg-day) 1 N/A (mg/kg-day) N/A N/A N/A N/A

Dieldrin Chronic 5.0E-05 (mg/kg-day) 1 5.0E-05 (mg/kg-day) Liver 100 IRIS 5/3/2006
Subchronic 5.0E-05 (mg/kg-day) 1 5.0E-05 (mg/kg-day) Liver 100 HEAST 7/1/1997

gamma-Chlordane Chronic 5.0E-04 (mg/kg-day) 1 5.0E-04 (mg/kg-day) Liver 300 IRIS (6) 5/3/2006
Subchronic 6.0E-05 (mg/kg-day) 1 6.0E-05 (mg/kg-day) Liver 1000 HEAST (6) 7/1/1997

Semivolatile Organic Chemicals

Benz[a]anthracene Chronic N/A (mg/kg-day) 1 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A (mg/kg-day) 1 N/A (mg/kg-day) N/A N/A N/A N/A

Benzo[a]pyrene Chronic N/A (mg/kg-day) 1 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A (mg/kg-day) 1 N/A (mg/kg-day) N/A N/A N/A N/A

Benzo[b]fluoranthene Chronic N/A (mg/kg-day) 1 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A (mg/kg-day) 1 N/A (mg/kg-day) N/A N/A N/A N/A

Benzo[k]fluoranthene Chronic N/A (mg/kg-day) 1 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A (mg/kg-day) 1 N/A (mg/kg-day) N/A N/A N/A N/A

Dibenz[a,h]anthracene Chronic N/A (mg/kg-day) 1 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A (mg/kg-day) 1 N/A (mg/kg-day) N/A N/A N/A N/A

Indeno[1,2,3-cd]pyrene Chronic N/A (mg/kg-day) 1 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A (mg/kg-day) 1 N/A (mg/kg-day) N/A N/A N/A N/A

IRIS = Integrated Risk Information System.  (1)  Refer to Risk Assessment Guidance for Superfund, Part E (EPA 2004).
HEAST = Health Effects Assessment Summary Tables. Values are based on current EPA recommendations (EPA 1995; EPA 2003; EPA 2004)
NCEA = National Center for Environmental Assessment.  (2)  Dermal RfD = Oral RfD x Oral-to-dermal adjustment factor. 
N/A = Not Applicable or Not Available.  (3)  For IRIS values, the date IRIS was searched.
RfD = Reference Dose. For HEAST values, the date of HEAST.

For NCEA values, the date of the article provided by NCEA.
For Reg 3 values, the date of the RBC Table.

 (4)  RfD of mercuric chloride used for mercury.
 (5)  RfD of thallium chloride, adjusted for molecular weight, used for thallium.
 (6)  RfD of technical chlordane used for gamma-chlordane.

   Pesticides
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TABLE G-16
NON-CANCER TOXICITY DATA--INHALATION

KENILWORTH PARK LANDFILL SITE

Chemical of Chronic/ Value Units Adjusted Units Primary Combined Sources of Dates of RfD
Potential Concern Subchronic Inhalation Inhalation Target Uncertainty/Modifying RfC:RfD: Target Organ

RfC RfD (1)
Organ Factors Target Organ (MM/DD/YY)(2)

Inorganics
Aluminum Chronic 5.0E-03 mg/m3 1.4E-03 (mg/kg-day) Nervous system 300 NCEA 08/13/99

Subchronic 5.0E-02 mg/m3 1.4E-02 (mg/kg-day) Nervous system 30 NCEA (10 x chronic) 08/13/99

Antimony Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Arsenic Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Cadmium Chronic N/A mg/m3 5.7E-05 (mg/kg-day) Kidneys 10 Reg 3 04/07/06
Subchronic N/A mg/m3 5.7E-05 (mg/kg-day) Kidneys 10 Reg 3 (chlronic) 04/07/06

Copper Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Iron Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Lead N/A N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Manganese Chronic 5.0E-05 mg/m3 1.4E-05 (mg/kg-day) Nervous system 1000 IRIS 05/03/06

Subchronic 5.0E-04 mg/m3 1.4E-04 (mg/kg-day) Nervous system 100 IRIS (10 x chronic) 05/03/06

Mercury, soluble salts Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Nickel, soluble salts Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Silver Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Thallium Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Vanadium Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Zinc Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Polyychlorinated Biphenyls
Aroclor 1242 Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Aroclor 1248 Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Aroclor 1254 Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Aroclor 1260 Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Pesticides

Dieldrin Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

gamma-Chlordane Chronic 7.0E-04 mg/m3 2.0E-04 (mg/kg-day) Liver 300 IRIS 05/03/06
Subchronic 7.0E-04 mg/m3 2.0E-04 (mg/kg-day) Liver 300 IRIS (chronic) 05/03/06

Semivolatile Organic Chemicals

Benz[a]anthracene Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Benzo[a]pyrene Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Benzo[b]fluoranthene Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Benzo[k]fluoranthene Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Dibenz[a,h]anthracene Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

Indeno[1,2,3-cd]pyrene Chronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A
Subchronic N/A mg/m3 N/A (mg/kg-day) N/A N/A N/A N/A

IRIS = Integrated Risk Information System.  (1)  Inhalation RfD = (RfC x 20 m3/day) / 70 kg
HEAST = Health Effects Assessment Summary Tables.  (2)  For IRIS values, the date IRIS was searched.
NCEA = National Center for Environmental Assessment. For HEAST values, the date of HEAST.
Reg 3 = EPA Region 3 Risk-Based Concentration (RBC) Table. For NCEA values, the date of the article provided by NCEA.
N/A = Not Applicable or Not Available. For Reg 3 values, the date of the RBC Table.
RfC = Reference Concentration.  (3)  RfD of mercuric chloride used for mercury.
RfD = Reference dose.  (4)  RfD of thallium chloride, adjusted for molecular weight, used for thallium.
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TABLE G-17
CANCER TOXICITY DATA--ORAL/DERMAL

KENILWORTH PARK LANDFILL SITE

Chemical of Oral Cancer GI Adjusted Dermal Units Weight of Evidence/ Source Date (2)

Potential Slope Absorption Cancer Slope Cancer Guideline (MM/DD/YY)
Concern Factor Factor Factor (1)

Description

Inorganics
Aluminum N/A 0.01 N/A (mg/kg-day)-1 N/A N/A N/A
Antimony N/A 0.15 N/A (mg/kg-day)-1 N/A N/A N/A
Arsenic 1.5 1 1.5 (mg/kg-day)-1 A IRIS 5/3/2006
Cadmium N/A 0.025 N/A (mg/kg-day)-1 B1 IRIS 5/3/2006
Copper N/A N/A N/A (mg/kg-day)-1 D IRIS 5/3/2006
Iron N/A 0.01 N/A (mg/kg-day)-1 N/A N/A N/A
Lead N/A 1 N/A (mg/kg-day)-1 B2 IRIS 5/3/2006
Manganese N/A 0.04 N/A (mg/kg-day)-1 D IRIS 5/3/2006
Mercury, soluble salts N/A 0.07 N/A (mg/kg-day)-1 C IRIS 5/3/2006
Nickel, soluble salts N/A 0.04 N/A (mg/kg-day)-1 N/A N/A N/A
Silver N/A 0.04 N/A (mg/kg-day)-1 D IRIS 5/3/2006
Thallium N/A 1 N/A (mg/kg-day)-1 D IRIS 5/3/2006
Vanadium N/A 0.026 N/A (mg/kg-day)-1 N/A N/A N/A
Zinc N/A 1 N/A (mg/kg-day)-1 N/A IRIS 5/3/2006

Polychlorinated Biphenyls
Aroclor 1242 2 1 2 (mg/kg-day)-1 B2 IRIS 5/3/2006
Aroclor 1248 2 1 2 (mg/kg-day)-1 B2 IRIS 5/3/2006
Aroclor 1254 2 1 2 (mg/kg-day)-1 B2 IRIS 5/3/2006
Aroclor 1260 2 1 2 (mg/kg-day)-1 B2 IRIS 5/3/2006

Pesticides
Dieldrin 16 1 16 (mg/kg-day)-1 B2 IRIS 5/3/2006
gamma-Chlordane 0.35 1 0.35 (mg/kg-day)-1 B2 IRIS 5/3/2006

Semivolatile Organic Chemicals
Benz[a]anthracene 0.73 1 0.73 (mg/kg-day)-1 B2 NCEA 7/1/1993
Benzo[a]pyrene 7.3 1 7.3 (mg/kg-day)-1 B2 IRIS 5/3/2006
Benzo[b]fluoranthene 0.73 1 0.73 (mg/kg-day)-1 B2 NCEA 7/1/1993
Benzo[k]fluoranthene 0.073 1 0.073 (mg/kg-day)-1 B2 NCEA 7/1/1993
Dibenz[a,h]anthracene 7.3 1 7.3 (mg/kg-day)-1 B2 NCEA 7/1/1993
Indeno[1,2,3-cd]pyrene 0.73 1 0.73 (mg/kg-day)-1 B2 NCEA 7/1/1993

IRIS = Integrated Risk Information System. EPA Group:
HEAST = Health Effects Assessment Summary Tables. A-Human carcinogen
NCEA = National Center for Environmental Assessment. B1-Probable human carcinogen-indicates that limited human data are available.

B2-Probable human carcinogen-indicates sufficient evidence in animals and 
N/A = Not Applicable or Not Available. inadequate or no evidence in humans
SF = Slope Factor C-Possible human carcinogen

D-Not classifiable as a human carcinogen
 (1)  GI Absorption Factor applied to Oral Slope Factor to calculate Dermal Slope Factor E-Evidence of noncarcinogenicity
 (2)  For IRIS values, the date IRIS was searched. Weight of Evidence:

For HEAST values, the date of HEAST. Known/Likely
for NCEA values, the date of article provided by NCEA. Cannot be Determined

Not Likely
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TABLE G-18
CANCER TOXICITY DATA--Inhalation
KENILWORTH PARK LANDFILL SITE

Chemical of Unit Units Adjustment (1) Inhalation Cancer Units Weight of Source Date
Potential Concern Risk Slope Factor Evidence/Cancer (MM/DD/YY)

Guideline Description

Inorganics
Aluminum N/A μg/m3 N/A N/A (mg/kg-day)-1 N/A N/A N/A
Antimony N/A μg/m3 N/A N/A (mg/kg-day)-1 N/A N/A N/A
Arsenic 4.3E-03 μg/m3 3500 15.0 (mg/kg-day)-1 A IRIS 5/3/2006
Cadmium 1.8E-03 μg/m3 3500 6.3 (mg/kg-day)-1 B1 IRIS 5/3/2006
Copper N/A μg/m3 N/A N/A (mg/kg-day)-1 D IRIS 5/3/2006
Iron N/A μg/m3 N/A N/A (mg/kg-day)-1 N/A N/A N/A
Lead N/A μg/m3 N/A N/A (mg/kg-day)-1 B2 IRIS 5/3/2006
Manganese N/A μg/m3 N/A N/A (mg/kg-day)-1 D IRIS 5/3/2006
Mercury, soluble salts N/A μg/m3 N/A N/A (mg/kg-day)-1 C IRIS 5/3/2006
Nickel, soluble salts N/A μg/m3 N/A N/A (mg/kg-day)-1 N/A N/A N/A
Silver N/A μg/m3 N/A N/A (mg/kg-day)-1 D IRIS 5/3/2006
Thallium N/A μg/m3 N/A N/A (mg/kg-day)-1 D IRIS 5/3/2006
Vanadium N/A μg/m3 N/A N/A (mg/kg-day)-1 N/A N/A N/A
Zinc N/A μg/m3 N/A N/A (mg/kg-day)-1 N/A IRIS 5/3/2006

Polychlorinated Biphenyls
Aroclor 1242 N/A μg/m3 N/A 2 (mg/kg-day)-1 B2 IRIS (oral) 5/3/2006
Aroclor 1248 N/A μg/m3 N/A 2 (mg/kg-day)-1 B2 IRIS (oral) 5/3/2006
Aroclor 1254 N/A μg/m3 N/A 2 (mg/kg-day)-1 B2 IRIS (oral) 5/3/2006
Aroclor 1260 N/A μg/m3 N/A 2 (mg/kg-day)-1 B2 IRIS (oral) 5/3/2006

Pesticides
Dieldrin 4.6E-03 μg/m3 3500 16 (mg/kg-day)-1 B2 IRIS 5/3/2006
gamma-Chlordane 1.0E-04 μg/m3 3500 0.35 (mg/kg-day)-1 B2 IRIS 5/3/2006

Semivolatile Organic Chemicals
Benz[a]anthracene N/A μg/m3 N/A 0.73 (mg/kg-day)-1 B2 NCEA (oral) 10/1/2004
Benzo[a]pyrene N/A μg/m3 N/A 7.3 (mg/kg-day)-1 B2 IRIS (oral) 10/1/2004
Benzo[b]fluoranthene N/A μg/m3 N/A 0.73 (mg/kg-day)-1 B2 NCEA (oral) 10/1/2004
Benzo[k]fluoranthene N/A μg/m3 N/A 0.073 (mg/kg-day)-1 B2 NCEA (oral) 10/1/2004
Dibenz[a,h]anthracene N/A μg/m3 N/A 7.3 (mg/kg-day)-1 B2 NCEA (oral) 10/1/2004
Indeno[1,2,3-cd]pyrene N/A μg/m3 N/A 0.73 (mg/kg-day)-1 B2 NCEA (oral) 10/1/2004

IRIS = Integrated Risk Information System. EPA Group:
HEAST = Health Effects Assessment Summary Tables. A-Human carcinogen
NCEA = National Center for Environmental Assessment. B1-Probable human carcinogen-indicates that limited human data are available.
Reg 9 = EPA Region 9 Preliminary Remediation Goals (PRGs) Table. B2-Probable human carcinogen-indicates sufficient evidence in animals and 
N/A = Not Applicable or Not Available. inadequate or no evidence in humans
SF = Slope Factor. C-Possible human carcinogen

D-Not classifiable as a human carcinogen
 (1)  Adjustment Factor applied to Unit Risk to calculate Inhalation Slope Factor E-Evidence of noncarcinogenicity

= 70kg x 1/20m3/day x 1000ug/mg
 (2)  For IRIS values, the date IRIS was searched. Weight of Evidence:

For HEAST values, the date of HEAST. Known/Likely
for NCEA values, the date of article provided by NCEA. Cannot be Determined
For Reg 9 values, the date of the PRG Table. Not Likely
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Table G-19
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Current/Future  
Medium:   Surface Soil / Sediment
Exposure Medium:  Surface Soil / Sediment
Exposure Point:  On-Site   
Receptor Population:  Site Visitor
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Chronic Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Reference Dose Units Quotient

Concern Value Units Value Units for Hazard Units Dose  
Calculation 

Ingestion Aluminum 7.94E+03 mg/kg 7935.247 mg/kg M 5.44E-03 mg/kg-day 1.0E+00 mg/kg-day 5.4E-03
Antimony 9.01E+00 mg/kg 9.01 mg/kg M 6.17E-06 mg/kg-day 4.0E-04 mg/kg-day 1.5E-02
Arsenic 4.03E+00 mg/kg 4.03 mg/kg M 2.76E-06 mg/kg-day 3.0E-04 mg/kg-day 9.2E-03
Cadmium 3.55E+00 mg/kg 3.55 mg/kg M 2.43E-06 mg/kg-day 1.0E-03 mg/kg-day 2.4E-03
Copper 1.85E+02 mg/kg 184.99 mg/kg M 1.27E-04 mg/kg-day 3.7E-02 mg/kg-day 3.4E-03
Iron 2.09E+04 mg/kg 20850.11 mg/kg M 1.43E-02 mg/kg-day 3.0E-01 mg/kg-day 4.8E-02
Lead 1.60E+02 mg/kg 159.88 mg/kg M 1.10E-04 mg/kg-day N/A mg/kg-day N/A
Manganese 3.16E+02 mg/kg 315.94 mg/kg M 2.16E-04 mg/kg-day 1.4E-01 mg/kg-day 1.5E-03
Mercury, soluble salts 6.14E+00 mg/kg 6.14 mg/kg M 4.21E-06 mg/kg-day 3.0E-04 mg/kg-day 1.4E-02
Nickel, soluble salts 2.67E+01 mg/kg 26.72 mg/kg M 1.83E-05 mg/kg-day 2.0E-02 mg/kg-day 9.2E-04
Silver 6.67E+01 mg/kg 66.69 mg/kg M 4.57E-05 mg/kg-day 5.0E-03 mg/kg-day 9.1E-03
Thallium 2.52E+00 mg/kg 2.52 mg/kg M 1.73E-06 mg/kg-day 7.0E-05 mg/kg-day 2.5E-02
Vanadium 4.28E+01 mg/kg 42.78 mg/kg M 2.93E-05 mg/kg-day 1.0E-03 mg/kg-day 2.9E-02
Zinc 4.07E+02 mg/kg 406.86 mg/kg M 2.79E-04 mg/kg-day 3.0E-01 mg/kg-day 9.3E-04
Aroclor 1242 6.43E-02 mg/kg 0.0643 mg/kg M 4.40E-08 mg/kg-day N/A mg/kg-day N/A
Aroclor 1248 2.31E-01 mg/kg 0.231 mg/kg M 1.58E-07 mg/kg-day N/A mg/kg-day N/A
Aroclor 1254 1.33E+00 mg/kg 1.33 mg/kg M 9.11E-07 mg/kg-day 2.0E-05 mg/kg-day 4.6E-02
Aroclor 1260 7.60E-01 mg/kg 0.76 mg/kg M 5.21E-07 mg/kg-day N/A mg/kg-day N/A
Dieldrin 2.34E-01 mg/kg 0.234 mg/kg M 1.60E-07 mg/kg-day 5.0E-05 mg/kg-day 3.2E-03
gamma-Chlordane 2.02E-01 mg/kg 0.202 mg/kg M 1.38E-07 mg/kg-day 5.0E-04 mg/kg-day 2.8E-04
Benz[a]anthracene 1.35E+00 mg/kg 1.35 mg/kg M 9.25E-07 mg/kg-day N/A mg/kg-day N/A
Benzo[a]pyrene 1.13E+00 mg/kg 1.13 mg/kg M 7.74E-07 mg/kg-day N/A mg/kg-day N/A
Benzo[b]fluoranthene 7.32E-01 mg/kg 0.732 mg/kg M 5.01E-07 mg/kg-day N/A mg/kg-day N/A
Benzo[k]fluoranthene 9.12E-01 mg/kg 0.912 mg/kg M 6.25E-07 mg/kg-day N/A mg/kg-day N/A
Dibenz[a,h]anthracene 6.20E-01 mg/kg 0.62 mg/kg M 4.25E-07 mg/kg-day N/A mg/kg-day N/A
Indeno[1,2,3-cd]pyrene 5.40E-01 mg/kg 0.54 mg/kg M 3.70E-07 mg/kg-day N/A mg/kg-day N/A

(Subtotal) 2.1E-01

Dermal Aluminum 7.94E+03 mg/kg 7935.247 mg/kg M 2.17E-04 mg/kg-day 1.0E-02 mg/kg-day 2.2E-02

Antimony 9.01E+00 mg/kg 9.01 mg/kg M 2.46E-07 mg/kg-day 6.0E-05 mg/kg-day 4.1E-03

Arsenic 4.03E+00 mg/kg 4.03 mg/kg M 3.30E-07 mg/kg-day 3.0E-04 mg/kg-day 1.1E-03

Cadmium 3.55E+00 mg/kg 3.55 mg/kg M 9.70E-09 mg/kg-day 2.5E-05 mg/kg-day 3.9E-04

Copper 1.85E+02 mg/kg 184.99 mg/kg M 5.06E-06 mg/kg-day N/A mg/kg-day N/A

Iron 2.09E+04 mg/kg 20850.11 mg/kg M 5.70E-04 mg/kg-day 3.0E-03 mg/kg-day 1.9E-01

Lead 1.60E+02 mg/kg 159.88 mg/kg M 4.37E-06 mg/kg-day N/A mg/kg-day N/A

Manganese 3.16E+02 mg/kg 315.94 mg/kg M 8.63E-06 mg/kg-day 5.6E-03 mg/kg-day 1.5E-03

Mercury, soluble salts 6.14E+00 mg/kg 6.14 mg/kg M 1.68E-07 mg/kg-day 2.1E-05 mg/kg-day 8.0E-03

Nickel, soluble salts 2.67E+01 mg/kg 26.72 mg/kg M 7.30E-07 mg/kg-day 8.0E-04 mg/kg-day 9.1E-04

Silver 6.67E+01 mg/kg 66.69 mg/kg M 1.82E-06 mg/kg-day 2.0E-04 mg/kg-day 9.1E-03

Thallium 2.52E+00 mg/kg 2.52 mg/kg M 6.89E-08 mg/kg-day 7.0E-05 mg/kg-day 9.8E-04

Vanadium 4.28E+01 mg/kg 42.78 mg/kg M 1.17E-06 mg/kg-day 2.6E-05 mg/kg-day 4.5E-02

Zinc 4.07E+02 mg/kg 406.86 mg/kg M 1.11E-05 mg/kg-day 3.0E-01 mg/kg-day 3.7E-05

Aroclor 1242 6.43E-02 mg/kg 0.0643 mg/kg M 2.46E-08 mg/kg-day N/A mg/kg-day N/A

Aroclor 1248 2.31E-01 mg/kg 0.231 mg/kg M 8.84E-08 mg/kg-day N/A mg/kg-day N/A

Aroclor 1254 1.33E+00 mg/kg 1.33 mg/kg M 5.09E-07 mg/kg-day 2.0E-05 mg/kg-day 2.5E-02

Aroclor 1260 7.60E-01 mg/kg 0.76 mg/kg M 2.91E-07 mg/kg-day N/A mg/kg-day N/A

Dieldrin 2.34E-01 mg/kg 0.234 mg/kg M 6.39E-08 mg/kg-day 5.0E-05 mg/kg-day 1.3E-03

gamma-Chlordane 2.02E-01 mg/kg 0.202 mg/kg M 2.21E-08 mg/kg-day 5.0E-04 mg/kg-day 4.4E-05

Benz[a]anthracene 1.35E+00 mg/kg 1.35 mg/kg M 4.80E-07 mg/kg-day N/A mg/kg-day N/A

Benzo[a]pyrene 1.13E+00 mg/kg 1.13 mg/kg M 4.01E-07 mg/kg-day N/A mg/kg-day N/A

Benzo[b]fluoranthene 7.32E-01 mg/kg 0.732 mg/kg M 2.60E-07 mg/kg-day N/A mg/kg-day N/A

Benzo[k]fluoranthene 9.12E-01 mg/kg 0.912 mg/kg M 3.24E-07 mg/kg-day N/A mg/kg-day N/A

Dibenz[a,h]anthracene 6.20E-01 mg/kg 0.62 mg/kg M 2.20E-07 mg/kg-day N/A mg/kg-day N/A
Indeno[1,2,3-cd]pyrene 5.40E-01 mg/kg 0.54 mg/kg M 1.92E-07 mg/kg-day N/A mg/kg-day N/A

(Subtotal) 3.1E-01
EPC = Exposure Point Concentration
M = Medium-Specific.
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Table G-20
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Current/Future  
Medium:   Surface Soil / Sediment
Exposure Medium:  Airborne Dust
Exposure Point:  On-Site   
Receptor Population:  Site Visitor
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Chronic Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Reference Dose Units Quotient

Concern Value Units Value Units for Hazard Units Dose  
Calculation 

Inhalation Aluminum 7.94E+03 mg/kg 7.94E+03 mg/kg M 6.12E-07 mg/kg-day 1.4E-03 mg/kg-day 4.3E-04
Antimony 9.01E+00 mg/kg 9.01E+00 mg/kg M 6.94E-10 mg/kg-day N/A mg/kg-day N/A
Arsenic 4.03E+00 mg/kg 4.03E+00 mg/kg M 3.11E-10 mg/kg-day N/A mg/kg-day N/A
Cadmium 3.55E+00 mg/kg 3.55E+00 mg/kg M 2.74E-10 mg/kg-day 5.7E-05 mg/kg-day 4.8E-06
Copper 1.85E+02 mg/kg 1.85E+02 mg/kg M 1.43E-08 mg/kg-day N/A mg/kg-day N/A
Iron 2.09E+04 mg/kg 2.09E+04 mg/kg M 1.61E-06 mg/kg-day N/A mg/kg-day N/A
Lead 1.60E+02 mg/kg 1.60E+02 mg/kg M 1.23E-08 mg/kg-day N/A mg/kg-day N/A
Manganese 3.16E+02 mg/kg 3.16E+02 mg/kg M 2.43E-08 mg/kg-day 1.4E-05 mg/kg-day 1.7E-03
Mercury, soluble salts 6.14E+00 mg/kg 6.14E+00 mg/kg M 4.73E-10 mg/kg-day N/A mg/kg-day N/A
Nickel, soluble salts 2.67E+01 mg/kg 2.67E+01 mg/kg M 2.06E-09 mg/kg-day N/A mg/kg-day N/A
Silver 6.67E+01 mg/kg 6.67E+01 mg/kg M 5.14E-09 mg/kg-day N/A mg/kg-day N/A
Thallium 2.52E+00 mg/kg 2.52E+00 mg/kg M 1.94E-10 mg/kg-day N/A mg/kg-day N/A
Vanadium 4.28E+01 mg/kg 4.28E+01 mg/kg M 3.30E-09 mg/kg-day N/A mg/kg-day N/A
Zinc 4.07E+02 mg/kg 4.07E+02 mg/kg M 3.14E-08 mg/kg-day N/A mg/kg-day N/A
Aroclor 1242 6.43E-02 mg/kg 6.43E-02 mg/kg M 4.96E-12 mg/kg-day N/A mg/kg-day N/A
Aroclor 1248 2.31E-01 mg/kg 2.31E-01 mg/kg M 1.78E-11 mg/kg-day N/A mg/kg-day N/A
Aroclor 1254 1.33E+00 mg/kg 1.33E+00 mg/kg M 1.02E-10 mg/kg-day N/A mg/kg-day N/A
Aroclor 1260 7.60E-01 mg/kg 7.60E-01 mg/kg M 5.86E-11 mg/kg-day N/A mg/kg-day N/A
Dieldrin 2.34E-01 mg/kg 2.34E-01 mg/kg M 1.80E-11 mg/kg-day N/A mg/kg-day N/A
gamma-Chlordane 2.02E-01 mg/kg 2.02E-01 mg/kg M 1.56E-11 mg/kg-day 2.0E-04 mg/kg-day 7.8E-08
Benz[a]anthracene 1.35E+00 mg/kg 1.35E+00 mg/kg M 1.04E-10 mg/kg-day N/A mg/kg-day N/A
Benzo[a]pyrene 1.13E+00 mg/kg 1.13E+00 mg/kg M 8.71E-11 mg/kg-day N/A mg/kg-day N/A
Benzo[b]fluoranthene 7.32E-01 mg/kg 7.32E-01 mg/kg M 5.64E-11 mg/kg-day N/A mg/kg-day N/A
Benzo[k]fluoranthene 9.12E-01 mg/kg 9.12E-01 mg/kg M 7.03E-11 mg/kg-day N/A mg/kg-day N/A
Dibenz[a,h]anthracene 6.20E-01 mg/kg 6.20E-01 mg/kg M 4.78E-11 mg/kg-day N/A mg/kg-day N/A
Indeno[1,2,3-cd]pyrene 5.40E-01 mg/kg 5.40E-01 mg/kg M 4.16E-11 mg/kg-day N/A mg/kg-day N/A

2.1E-03

5.2E-01
EPC = Exposure Point Concentration
M = Medium-Specific.
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Table G-21
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Current/Future  
Medium:   Surface Soil / Sediment
Exposure Medium:  Surface Soil / Sediment
Exposure Point:  On-Site   
Receptor Population:  Site Visitor
Receptor Age:  Child

Exposure Chemical Medium Medium Route Route EPC Intake Intake Subchronic Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Reference Dose Units Quotient

Concern Value Units Value Units for Hazard Units Dose  
Calculation 

Ingestion Aluminum 7.94E+03 mg/kg 7935.247 mg/kg M 5.07E-02 mg/kg-day 1.0E+00 mg/kg-day 5.1E-02
Antimony 9.01E+00 mg/kg 9.01 mg/kg M 5.76E-05 mg/kg-day 4.0E-04 mg/kg-day 1.4E-01
Arsenic 4.03E+00 mg/kg 4.03 mg/kg M 2.58E-05 mg/kg-day 3.0E-04 mg/kg-day 8.6E-02
Cadmium 3.55E+00 mg/kg 3.55 mg/kg M 2.27E-05 mg/kg-day 1.0E-03 mg/kg-day 2.3E-02
Copper 1.85E+02 mg/kg 184.99 mg/kg M 1.18E-03 mg/kg-day 3.7E-02 mg/kg-day 3.2E-02
Iron 2.09E+04 mg/kg 20850.11 mg/kg M 1.33E-01 mg/kg-day 3.0E-01 mg/kg-day 4.4E-01
Lead 1.60E+02 mg/kg 159.88 mg/kg M 1.02E-03 mg/kg-day N/A mg/kg-day N/A
Manganese 3.16E+02 mg/kg 315.94 mg/kg M 2.02E-03 mg/kg-day 1.4E-01 mg/kg-day 1.4E-02
Mercury, soluble salts 6.14E+00 mg/kg 6.14 mg/kg M 3.93E-05 mg/kg-day 3.0E-04 mg/kg-day 1.3E-01
Nickel, soluble salts 2.67E+01 mg/kg 26.72 mg/kg M 1.71E-04 mg/kg-day 2.0E-02 mg/kg-day 8.5E-03
Silver 6.67E+01 mg/kg 66.69 mg/kg M 4.26E-04 mg/kg-day 5.0E-03 mg/kg-day 8.5E-02
Thallium 2.52E+00 mg/kg 2.52 mg/kg M 1.61E-05 mg/kg-day 7.0E-04 mg/kg-day 2.3E-02
Vanadium 4.28E+01 mg/kg 42.78 mg/kg M 2.73E-04 mg/kg-day 1.0E-03 mg/kg-day 2.7E-01
Zinc 4.07E+02 mg/kg 406.86 mg/kg M 2.60E-03 mg/kg-day 3.0E-01 mg/kg-day 8.7E-03
Aroclor 1242 6.43E-02 mg/kg 0.0643 mg/kg M 4.11E-07 mg/kg-day N/A mg/kg-day N/A
Aroclor 1248 2.31E-01 mg/kg 0.231 mg/kg M 1.48E-06 mg/kg-day N/A mg/kg-day N/A
Aroclor 1254 1.33E+00 mg/kg 1.33 mg/kg M 8.50E-06 mg/kg-day 5.0E-05 mg/kg-day 1.7E-01
Aroclor 1260 7.60E-01 mg/kg 0.76 mg/kg M 4.86E-06 mg/kg-day N/A mg/kg-day N/A
Dieldrin 2.34E-01 mg/kg 0.234 mg/kg M 1.50E-06 mg/kg-day 5.0E-05 mg/kg-day 3.0E-02
gamma-Chlordane 2.02E-01 mg/kg 0.202 mg/kg M 1.29E-06 mg/kg-day 6.0E-05 mg/kg-day 2.2E-02
Benz[a]anthracene 1.35E+00 mg/kg 1.35 mg/kg M 8.63E-06 mg/kg-day N/A mg/kg-day N/A
Benzo[a]pyrene 1.13E+00 mg/kg 1.13 mg/kg M 7.22E-06 mg/kg-day N/A mg/kg-day N/A
Benzo[b]fluoranthene 7.32E-01 mg/kg 0.732 mg/kg M 4.68E-06 mg/kg-day N/A mg/kg-day N/A
Benzo[k]fluoranthene 9.12E-01 mg/kg 0.912 mg/kg M 5.83E-06 mg/kg-day N/A mg/kg-day N/A
Dibenz[a,h]anthracene 6.20E-01 mg/kg 0.62 mg/kg M 3.96E-06 mg/kg-day N/A mg/kg-day N/A
Indeno[1,2,3-cd]pyrene 5.40E-01 mg/kg 0.54 mg/kg M 3.45E-06 mg/kg-day N/A mg/kg-day N/A

(Subtotal) 1.5E+00

Dermal Aluminum 7.94E+03 mg/kg 7935.247 mg/kg M 1.42E-03 mg/kg-day 1.0E-02 mg/kg-day 1.4E-01

Antimony 9.01E+00 mg/kg 9.01 mg/kg M 1.61E-06 mg/kg-day 6.0E-05 mg/kg-day 2.7E-02

Arsenic 4.03E+00 mg/kg 4.03 mg/kg M 2.16E-06 mg/kg-day 3.0E-04 mg/kg-day 7.2E-03

Cadmium 3.55E+00 mg/kg 3.55 mg/kg M 6.35E-08 mg/kg-day 2.5E-05 mg/kg-day 2.5E-03

Copper 1.85E+02 mg/kg 184.99 mg/kg M 3.31E-05 mg/kg-day N/A mg/kg-day N/A

Iron 2.09E+04 mg/kg 20850.11 mg/kg M 3.73E-03 mg/kg-day 3.0E-03 mg/kg-day 1.2E+00

Lead 1.60E+02 mg/kg 159.88 mg/kg M 2.86E-05 mg/kg-day N/A mg/kg-day N/A

Manganese 3.16E+02 mg/kg 315.94 mg/kg M 5.66E-05 mg/kg-day 5.6E-03 mg/kg-day 1.0E-02

Mercury, soluble salts 6.14E+00 mg/kg 6.14 mg/kg M 1.10E-06 mg/kg-day 2.1E-05 mg/kg-day 5.2E-02

Nickel, soluble salts 2.67E+01 mg/kg 26.72 mg/kg M 4.78E-06 mg/kg-day 8.0E-04 mg/kg-day 6.0E-03

Silver 6.67E+01 mg/kg 66.69 mg/kg M 1.19E-05 mg/kg-day 2.0E-04 mg/kg-day 6.0E-02

Thallium 2.52E+00 mg/kg 2.52 mg/kg M 4.51E-07 mg/kg-day 7.0E-04 mg/kg-day 6.4E-04

Vanadium 4.28E+01 mg/kg 42.78 mg/kg M 7.66E-06 mg/kg-day 2.6E-05 mg/kg-day 2.9E-01

Zinc 4.07E+02 mg/kg 406.86 mg/kg M 7.28E-05 mg/kg-day 3.0E-01 mg/kg-day 2.4E-04

Aroclor 1242 6.43E-02 mg/kg 0.0643 mg/kg M 1.61E-07 mg/kg-day N/A mg/kg-day N/A

Aroclor 1248 2.31E-01 mg/kg 0.231 mg/kg M 5.79E-07 mg/kg-day N/A mg/kg-day N/A

Aroclor 1254 1.33E+00 mg/kg 1.33 mg/kg M 3.33E-06 mg/kg-day 5.0E-05 mg/kg-day 6.7E-02

Aroclor 1260 7.60E-01 mg/kg 0.76 mg/kg M 1.90E-06 mg/kg-day N/A mg/kg-day N/A

Dieldrin 2.34E-01 mg/kg 0.234 mg/kg M 4.19E-07 mg/kg-day 5.0E-05 mg/kg-day 8.4E-03

gamma-Chlordane 2.02E-01 mg/kg 0.202 mg/kg M 1.45E-07 mg/kg-day 6.0E-05 mg/kg-day 2.4E-03

Benz[a]anthracene 1.35E+00 mg/kg 1.35 mg/kg M 3.14E-06 mg/kg-day N/A mg/kg-day N/A

Benzo[a]pyrene 1.13E+00 mg/kg 1.13 mg/kg M 2.63E-06 mg/kg-day N/A mg/kg-day N/A

Benzo[b]fluoranthene 7.32E-01 mg/kg 0.732 mg/kg M 1.70E-06 mg/kg-day N/A mg/kg-day N/A

Benzo[k]fluoranthene 9.12E-01 mg/kg 0.912 mg/kg M 2.12E-06 mg/kg-day N/A mg/kg-day N/A
Dibenz[a,h]anthracene 6.20E-01 mg/kg 0.62 mg/kg M 1.44E-06 mg/kg-day N/A mg/kg-day N/A
Indeno[1,2,3-cd]pyrene 5.40E-01 mg/kg 0.54 mg/kg M 1.26E-06 mg/kg-day N/A mg/kg-day N/A

(Subtotal) 1.9E+00
EPC = Exposure Point Concentration

Ecology & Environment, Inc. Appendix G HHRA Tables 022007.xls 11/8/2007



Table G-22
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Current/Future  
Medium:   Surface Soil / Sediment
Exposure Medium:  Airborne Dust
Exposure Point:  On-Site   
Receptor Population:  Site Visitor
Receptor Age:  Child

Exposure Chemical Medium Medium Route Route EPC Intake Intake Subchronic Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Reference Dose Units Quotient

Concern Value Units Value Units for Hazard Units Dose  
Calculation 

Inhalation Aluminum 7.94E+03 mg/kg 7.94E+03 mg/kg M 2.14E-06 mg/kg-day 1.4E-02 mg/kg-day 1.5E-04
Antimony 9.01E+00 mg/kg 9.01E+00 mg/kg M 2.43E-09 mg/kg-day N/A mg/kg-day N/A
Arsenic 4.03E+00 mg/kg 4.03E+00 mg/kg M 1.09E-09 mg/kg-day N/A mg/kg-day N/A
Cadmium 3.55E+00 mg/kg 3.55E+00 mg/kg M 9.58E-10 mg/kg-day 5.7E-05 mg/kg-day 1.7E-05
Copper 1.85E+02 mg/kg 1.85E+02 mg/kg M 4.99E-08 mg/kg-day N/A mg/kg-day N/A
Iron 2.09E+04 mg/kg 2.09E+04 mg/kg M 5.62E-06 mg/kg-day N/A mg/kg-day N/A
Lead 1.60E+02 mg/kg 1.60E+02 mg/kg M 4.31E-08 mg/kg-day N/A mg/kg-day N/A
Manganese 3.16E+02 mg/kg 3.16E+02 mg/kg M 8.52E-08 mg/kg-day 1.4E-05 mg/kg-day 6.0E-03
Mercury, soluble salts 6.14E+00 mg/kg 6.14E+00 mg/kg M 1.66E-09 mg/kg-day N/A mg/kg-day N/A
Nickel, soluble salts 2.67E+01 mg/kg 2.67E+01 mg/kg M 7.21E-09 mg/kg-day N/A mg/kg-day N/A
Silver 6.67E+01 mg/kg 6.67E+01 mg/kg M 1.80E-08 mg/kg-day N/A mg/kg-day N/A
Thallium 2.52E+00 mg/kg 2.52E+00 mg/kg M 6.80E-10 mg/kg-day N/A mg/kg-day N/A
Vanadium 4.28E+01 mg/kg 4.28E+01 mg/kg M 1.15E-08 mg/kg-day N/A mg/kg-day N/A
Zinc 4.07E+02 mg/kg 4.07E+02 mg/kg M 1.10E-07 mg/kg-day N/A mg/kg-day N/A
Aroclor 1242 6.43E-02 mg/kg 6.43E-02 mg/kg M 1.73E-11 mg/kg-day N/A mg/kg-day N/A
Aroclor 1248 2.31E-01 mg/kg 2.31E-01 mg/kg M 6.23E-11 mg/kg-day N/A mg/kg-day N/A
Aroclor 1254 1.33E+00 mg/kg 1.33E+00 mg/kg M 3.59E-10 mg/kg-day N/A mg/kg-day N/A
Aroclor 1260 7.60E-01 mg/kg 7.60E-01 mg/kg M 2.05E-10 mg/kg-day N/A mg/kg-day N/A
Dieldrin 2.34E-01 mg/kg 2.34E-01 mg/kg M 6.31E-11 mg/kg-day N/A mg/kg-day N/A
gamma-Chlordane 2.02E-01 mg/kg 2.02E-01 mg/kg M 5.45E-11 mg/kg-day 2.0E-04 mg/kg-day 2.7E-07
Benz[a]anthracene 1.35E+00 mg/kg 1.35E+00 mg/kg M 3.64E-10 mg/kg-day N/A mg/kg-day N/A
Benzo[a]pyrene 1.13E+00 mg/kg 1.13E+00 mg/kg M 3.05E-10 mg/kg-day N/A mg/kg-day N/A
Benzo[b]fluoranthene 7.32E-01 mg/kg 7.32E-01 mg/kg M 1.97E-10 mg/kg-day N/A mg/kg-day N/A
Benzo[k]fluoranthene 9.12E-01 mg/kg 9.12E-01 mg/kg M 2.46E-10 mg/kg-day N/A mg/kg-day N/A
Dibenz[a,h]anthracene 6.20E-01 mg/kg 6.20E-01 mg/kg M 1.67E-10 mg/kg-day N/A mg/kg-day N/A
Indeno[1,2,3-cd]pyrene 5.40E-01 mg/kg 5.40E-01 mg/kg M 1.46E-10 mg/kg-day N/A mg/kg-day N/A

6.1E-03

3.5E+00
EPC = Exposure Point Concentration
M = Medium-Specific.
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Table G-23
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Future  
Medium:  Surface Soil / Sediment / Subsurface Soil
Exposure Medium:  Surface Soil / Sediment / Subsurface Soil
Exposure Point:  On-Site   
Receptor Population:  Utility/Construction Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Subchronic Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Reference Dose Units Quotient

Concern Value Units Value Units for Hazard Units Dose  
Calculation 

Ingestion Aluminum 8.22E+03 mg/kg 8216.2 mg/kg M 2.77E-02 mg/kg-day 1.0E+00 mg/kg-day 2.8E-02
Antimony 1.46E+01 mg/kg 14.62 mg/kg M 4.92E-05 mg/kg-day 4.0E-04 mg/kg-day 1.2E-01
Arsenic 4.24E+00 mg/kg 4.24 mg/kg M 1.43E-05 mg/kg-day 3.0E-04 mg/kg-day 4.8E-02
Cadmium 3.74E+00 mg/kg 3.74 mg/kg M 1.26E-05 mg/kg-day 1.0E-03 mg/kg-day 1.3E-02
Copper 2.27E+02 mg/kg 227.06 mg/kg M 7.65E-04 mg/kg-day 3.7E-02 mg/kg-day 2.1E-02
Iron 3.91E+04 mg/kg 39146 mg/kg M 1.32E-01 mg/kg-day 3.0E-01 mg/kg-day 4.4E-01
Lead 6.41E+02 mg/kg 640.61 mg/kg M 2.16E-03 mg/kg-day N/A mg/kg-day N/A
Manganese 4.88E+02 mg/kg 487.66 mg/kg M 1.64E-03 mg/kg-day 1.4E-01 mg/kg-day 1.2E-02
Mercury, soluble salts 4.20E+00 mg/kg 4.2 mg/kg M 1.41E-05 mg/kg-day 3.0E-04 mg/kg-day 4.7E-02
Nickel, soluble salts 5.82E+01 mg/kg 58.21 mg/kg M 1.96E-04 mg/kg-day 2.0E-02 mg/kg-day 9.8E-03
Silver 2.59E+01 mg/kg 25.9 mg/kg M 8.72E-05 mg/kg-day 5.0E-03 mg/kg-day 1.7E-02
Thallium 5.27E+00 mg/kg 5.27 mg/kg M 1.77E-05 mg/kg-day 7.0E-04 mg/kg-day 2.5E-02
Vanadium 3.83E+01 mg/kg 38.3 mg/kg M 1.29E-04 mg/kg-day 1.0E-03 mg/kg-day 1.3E-01
Zinc 9.55E+02 mg/kg 954.69 mg/kg M 3.21E-03 mg/kg-day 3.0E-01 mg/kg-day 1.1E-02
Aroclor 1242 2.41E-01 mg/kg 0.241 mg/kg M 8.12E-07 mg/kg-day N/A mg/kg-day N/A
Aroclor 1248 2.28E-01 mg/kg 0.228 mg/kg M 7.68E-07 mg/kg-day N/A mg/kg-day N/A
Aroclor 1254 1.98E+00 mg/kg 1.975 mg/kg M 6.65E-06 mg/kg-day 5.0E-05 mg/kg-day 1.3E-01
Aroclor 1260 1.08E+00 mg/kg 1.078 mg/kg M 3.63E-06 mg/kg-day N/A mg/kg-day N/A
Dieldrin 1.98E-01 mg/kg 0.198 mg/kg M 6.67E-07 mg/kg-day 5.0E-05 mg/kg-day 1.3E-02
gamma-Chlordane 1.33E-01 mg/kg 0.133 mg/kg M 4.48E-07 mg/kg-day 6.0E-05 mg/kg-day 7.5E-03
Benz[a]anthracene 1.91E+00 mg/kg 1.91 mg/kg M 6.43E-06 mg/kg-day N/A mg/kg-day N/A
Benzo[a]pyrene 1.57E+00 mg/kg 1.57 mg/kg M 5.29E-06 mg/kg-day N/A mg/kg-day N/A
Benzo[b]fluoranthene 6.92E-01 mg/kg 0.692 mg/kg M 2.33E-06 mg/kg-day N/A mg/kg-day N/A
Benzo[k]fluoranthene 2.06E+00 mg/kg 2.056 mg/kg M 6.92E-06 mg/kg-day N/A mg/kg-day N/A
Dibenz[a,h]anthracene 7.09E-01 mg/kg 0.709 mg/kg M 2.39E-06 mg/kg-day N/A mg/kg-day N/A
Indeno[1,2,3-cd]pyrene 5.13E-01 mg/kg 0.513 mg/kg M 1.73E-06 mg/kg-day N/A mg/kg-day N/A

(Subtotal) 1.1E+00

Dermal Aluminum 8.22E+03 mg/kg 8216.2 mg/kg M 8.30E-04 mg/kg-day 1.0E-02 mg/kg-day 8.3E-02

Antimony 1.46E+01 mg/kg 14.62 mg/kg M 1.48E-06 mg/kg-day 6.0E-05 mg/kg-day 2.5E-02

Arsenic 4.24E+00 mg/kg 4.24 mg/kg M 1.28E-06 mg/kg-day 3.0E-04 mg/kg-day 4.3E-03

Cadmium 3.74E+00 mg/kg 3.74 mg/kg M 3.78E-08 mg/kg-day 2.5E-05 mg/kg-day 1.5E-03

Copper 2.27E+02 mg/kg 227.06 mg/kg M 2.29E-05 mg/kg-day N/A mg/kg-day N/A

Iron 3.91E+04 mg/kg 39146 mg/kg M 3.95E-03 mg/kg-day 3.0E-03 mg/kg-day 1.3E+00

Lead 6.41E+02 mg/kg 640.61 mg/kg M 6.47E-05 mg/kg-day N/A mg/kg-day N/A

Manganese 4.88E+02 mg/kg 487.66 mg/kg M 4.93E-05 mg/kg-day 5.6E-03 mg/kg-day 8.8E-03

Mercury, soluble salts 4.20E+00 mg/kg 4.2 mg/kg M 4.24E-07 mg/kg-day 2.1E-05 mg/kg-day 2.0E-02

Nickel, soluble salts 5.82E+01 mg/kg 58.21 mg/kg M 5.88E-06 mg/kg-day 8.0E-04 mg/kg-day 7.4E-03

Silver 2.59E+01 mg/kg 25.9 mg/kg M 2.62E-06 mg/kg-day 2.0E-04 mg/kg-day 1.3E-02

Thallium 5.27E+00 mg/kg 5.27 mg/kg M 5.32E-07 mg/kg-day 7.0E-04 mg/kg-day 7.6E-04

Vanadium 3.83E+01 mg/kg 38.3 mg/kg M 3.87E-06 mg/kg-day 2.6E-05 mg/kg-day 1.5E-01

Zinc 9.55E+02 mg/kg 954.69 mg/kg M 9.64E-05 mg/kg-day 3.0E-01 mg/kg-day 3.2E-04

Aroclor 1242 2.41E-01 mg/kg 0.241 mg/kg M 3.41E-07 mg/kg-day N/A mg/kg-day N/A

Aroclor 1248 2.28E-01 mg/kg 0.228 mg/kg M 3.22E-07 mg/kg-day N/A mg/kg-day N/A

Aroclor 1254 1.98E+00 mg/kg 1.975 mg/kg M 2.79E-06 mg/kg-day 5.0E-05 mg/kg-day 5.6E-02

Aroclor 1260 1.08E+00 mg/kg 1.078 mg/kg M 1.52E-06 mg/kg-day N/A mg/kg-day N/A

Dieldrin 1.98E-01 mg/kg 0.198 mg/kg M 2.00E-07 mg/kg-day 5.0E-05 mg/kg-day 4.0E-03

gamma-Chlordane 1.33E-01 mg/kg 0.133 mg/kg M 5.37E-08 mg/kg-day 6.0E-05 mg/kg-day 9.0E-04

Benz[a]anthracene 1.91E+00 mg/kg 1.91 mg/kg M 2.51E-06 mg/kg-day N/A mg/kg-day N/A

Benzo[a]pyrene 1.57E+00 mg/kg 1.57 mg/kg M 2.06E-06 mg/kg-day N/A mg/kg-day N/A

Benzo[b]fluoranthene 6.92E-01 mg/kg 0.692 mg/kg M 9.09E-07 mg/kg-day N/A mg/kg-day N/A

Benzo[k]fluoranthene 2.06E+00 mg/kg 2.056 mg/kg M 2.70E-06 mg/kg-day N/A mg/kg-day N/A
Dibenz[a,h]anthracene 7.09E-01 mg/kg 0.709 mg/kg M 9.31E-07 mg/kg-day N/A mg/kg-day N/A
Indeno[1,2,3-cd]pyrene 5.13E-01 mg/kg 0.513 mg/kg M 6.74E-07 mg/kg-day N/A mg/kg-day N/A

(Subtotal) 1.7E+00
EPC = Exposure Point Concentration
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Table G-24
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Future  
Medium:  Surface Soil / Sediment / Subsurface Soil
Exposure Medium:  Airborne Dust
Exposure Point:  On-Site   
Receptor Population:  Utility/Construction Worker
Receptor Age:  Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Subchronic Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Reference Dose Units Quotient

Concern Value Units Value Units for Hazard Units Dose  
Calculation 

Inhalation Aluminum 8.22E+03 mg/kg 8.22E+03 mg/kg M 2.95E-06 mg/kg-day 1.4E-02 mg/kg-day 2.1E-04
Antimony 1.46E+01 mg/kg 1.46E+01 mg/kg M 5.25E-09 mg/kg-day N/A mg/kg-day N/A
Arsenic 4.24E+00 mg/kg 4.24E+00 mg/kg M 1.52E-09 mg/kg-day N/A mg/kg-day N/A
Cadmium 3.74E+00 mg/kg 3.74E+00 mg/kg M 1.34E-09 mg/kg-day 5.7E-05 mg/kg-day 2.4E-05
Copper 2.27E+02 mg/kg 2.27E+02 mg/kg M 8.15E-08 mg/kg-day N/A mg/kg-day N/A
Iron 3.91E+04 mg/kg 3.91E+04 mg/kg M 1.40E-05 mg/kg-day N/A mg/kg-day N/A
Lead 6.41E+02 mg/kg 6.41E+02 mg/kg M 2.30E-07 mg/kg-day N/A mg/kg-day N/A
Manganese 4.88E+02 mg/kg 4.88E+02 mg/kg M 1.75E-07 mg/kg-day 1.4E-04 mg/kg-day 1.2E-03
Mercury, soluble salts 4.20E+00 mg/kg 4.20E+00 mg/kg M 1.51E-09 mg/kg-day N/A mg/kg-day N/A
Nickel, soluble salts 5.82E+01 mg/kg 5.82E+01 mg/kg M 2.09E-08 mg/kg-day N/A mg/kg-day N/A
Silver 2.59E+01 mg/kg 2.59E+01 mg/kg M 9.29E-09 mg/kg-day N/A mg/kg-day N/A
Thallium 5.27E+00 mg/kg 5.27E+00 mg/kg M 1.89E-09 mg/kg-day N/A mg/kg-day N/A
Vanadium 3.83E+01 mg/kg 3.83E+01 mg/kg M 1.37E-08 mg/kg-day N/A mg/kg-day N/A
Zinc 9.55E+02 mg/kg 9.55E+02 mg/kg M 3.43E-07 mg/kg-day N/A mg/kg-day N/A
Aroclor 1242 2.41E-01 mg/kg 2.41E-01 mg/kg M 8.65E-11 mg/kg-day N/A mg/kg-day N/A
Aroclor 1248 2.28E-01 mg/kg 2.28E-01 mg/kg M 8.18E-11 mg/kg-day N/A mg/kg-day N/A
Aroclor 1254 1.98E+00 mg/kg 1.98E+00 mg/kg M 7.09E-10 mg/kg-day N/A mg/kg-day N/A
Aroclor 1260 1.08E+00 mg/kg 1.08E+00 mg/kg M 3.87E-10 mg/kg-day N/A mg/kg-day N/A
Dieldrin 1.98E-01 mg/kg 1.98E-01 mg/kg M 7.10E-11 mg/kg-day N/A mg/kg-day N/A
gamma-Chlordane 1.33E-01 mg/kg 1.33E-01 mg/kg M 4.77E-11 mg/kg-day 2.0E-04 mg/kg-day 2.4E-07
Benz[a]anthracene 1.91E+00 mg/kg 1.91E+00 mg/kg M 6.85E-10 mg/kg-day N/A mg/kg-day N/A
Benzo[a]pyrene 1.57E+00 mg/kg 1.57E+00 mg/kg M 5.63E-10 mg/kg-day N/A mg/kg-day N/A
Benzo[b]fluoranthene 6.92E-01 mg/kg 6.92E-01 mg/kg M 2.48E-10 mg/kg-day N/A mg/kg-day N/A
Benzo[k]fluoranthene 2.06E+00 mg/kg 2.06E+00 mg/kg M 7.38E-10 mg/kg-day N/A mg/kg-day N/A
Dibenz[a,h]anthracene 7.09E-01 mg/kg 7.09E-01 mg/kg M 2.54E-10 mg/kg-day N/A mg/kg-day N/A
Indeno[1,2,3-cd]pyrene 5.13E-01 mg/kg 5.13E-01 mg/kg M 1.84E-10 mg/kg-day N/A mg/kg-day N/A

1.5E-03

2.8E+00
EPC = Exposure Point Concentration
M = Medium-Specific.

Ecology & Environment, Inc. Appendix G HHRA Tables 022007.xls 11/8/2007



Table G-25
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Current/Future
Medium:   Surface Soil / Sediment
Exposure Medium:  Surface Soil / Sediment
Exposure Point:  On-Site
Receptor Population:  Site Visitor
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) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Risk Units Factor  
Calculation 

Ingestion Aluminum 7.94E+03 mg/kg 7935.247 mg/kg M 6.21E-03 (mg/kg-d)-1 N/A (mg/kg-d)-1 N/A
Antimony 9.01E+00 mg/kg 9.01 mg/kg M 7.05E-06 mg/kg-day N/A (mg/kg-d)-1 N/A
Arsenic 4.03E+00 mg/kg 4.03 mg/kg M 3.15E-06 mg/kg-day 1.5E+00 (mg/kg-d)-1 4.73E-06
Cadmium 3.55E+00 mg/kg 3.55 mg/kg M 2.78E-06 mg/kg-day N/A (mg/kg-d)-1 N/A
Copper 1.85E+02 mg/kg 184.99 mg/kg M 1.45E-04 mg/kg-day N/A (mg/kg-d)-1 N/A
Iron 2.09E+04 mg/kg 20850.11 mg/kg M 1.63E-02 mg/kg-day N/A (mg/kg-d)-1 N/A
Lead 1.60E+02 mg/kg 159.88 mg/kg M 1.25E-04 mg/kg-day N/A (mg/kg-d)-1 N/A
Manganese 3.16E+02 mg/kg 315.94 mg/kg M 2.47E-04 mg/kg-day N/A (mg/kg-d)-1 N/A
Mercury, soluble salts 6.14E+00 mg/kg 6.14 mg/kg M 4.81E-06 mg/kg-day N/A (mg/kg-d)-1 N/A
Nickel, soluble salts 2.67E+01 mg/kg 26.72 mg/kg M 2.09E-05 mg/kg-day N/A (mg/kg-d)-1 N/A
Silver 6.67E+01 mg/kg 66.69 mg/kg M 5.22E-05 mg/kg-day N/A (mg/kg-d)-1 N/A
Thallium 2.52E+00 mg/kg 2.52 mg/kg M 1.97E-06 mg/kg-day N/A (mg/kg-d)-1 N/A
Vanadium 4.28E+01 mg/kg 42.78 mg/kg M 3.35E-05 mg/kg-day N/A (mg/kg-d)-1 N/A
Zinc 4.07E+02 mg/kg 406.86 mg/kg M 3.18E-04 mg/kg-day N/A (mg/kg-d)-1 N/A
Aroclor 1242 6.43E-02 mg/kg 0.0643 mg/kg M 5.03E-08 mg/kg-day 2.0E+00 (mg/kg-d)-1 1.01E-07
Aroclor 1248 2.31E-01 mg/kg 0.231 mg/kg M 1.81E-07 mg/kg-day 2.0E+00 (mg/kg-d)-1 3.62E-07
Aroclor 1254 1.33E+00 mg/kg 1.33 mg/kg M 1.04E-06 mg/kg-day 2.0E+00 (mg/kg-d)-1 2.08E-06
Aroclor 1260 7.60E-01 mg/kg 0.76 mg/kg M 5.95E-07 mg/kg-day 2.0E+00 (mg/kg-d)-1 1.19E-06
Dieldrin 2.34E-01 mg/kg 0.234 mg/kg M 1.83E-07 mg/kg-day 1.6E+01 (mg/kg-d)-1 2.93E-06
gamma-Chlordane 2.02E-01 mg/kg 0.202 mg/kg M 1.58E-07 mg/kg-day 3.5E-01 (mg/kg-d)-1 5.53E-08
Benz[a]anthracene 1.35E+00 mg/kg 1.35 mg/kg M 1.06E-06 mg/kg-day 7.3E-01 (mg/kg-d)-1 7.71E-07
Benzo[a]pyrene 1.13E+00 mg/kg 1.13 mg/kg M 8.85E-07 mg/kg-day 7.3E+00 (mg/kg-d)-1 6.46E-06
Benzo[b]fluoranthene 7.32E-01 mg/kg 0.732 mg/kg M 5.73E-07 mg/kg-day 7.3E-01 (mg/kg-d)-1 4.18E-07
Benzo[k]fluoranthene 9.12E-01 mg/kg 0.912 mg/kg M 7.14E-07 mg/kg-day 7.3E-02 (mg/kg-d)-1 5.21E-08
Dibenz[a,h]anthracene 6.20E-01 mg/kg 0.62 mg/kg M 4.85E-07 mg/kg-day 7.3E+00 (mg/kg-d)-1 3.54E-06
Indeno[1,2,3-cd]pyrene 5.40E-01 mg/kg 0.54 mg/kg M 4.23E-07 mg/kg-day 7.3E-01 (mg/kg-d)-1 3.09E-07

(Subtotal) 2.3E-05

Dermal Aluminum 7.94E+03 mg/kg 7935.247 mg/kg M 1.96E-04 mg/kg-day N/A (mg/kg-d)-1 N/A
Antimony 9.01E+00 mg/kg 9.01 mg/kg M 2.23E-07 mg/kg-day N/A (mg/kg-d)-1 N/A
Arsenic 4.03E+00 mg/kg 4.03 mg/kg M 2.99E-07 mg/kg-day 1.5E+00 (mg/kg-d)-1 4.48E-07
Cadmium 3.55E+00 mg/kg 3.55 mg/kg M 8.77E-09 mg/kg-day N/A (mg/kg-d)-1 N/A
Copper 1.85E+02 mg/kg 184.99 mg/kg M 4.57E-06 mg/kg-day N/A (mg/kg-d)-1 N/A
Iron 2.09E+04 mg/kg 20850.11 mg/kg M 5.15E-04 mg/kg-day N/A (mg/kg-d)-1 N/A
Lead 1.60E+02 mg/kg 159.88 mg/kg M 3.95E-06 mg/kg-day N/A (mg/kg-d)-1 N/A
Manganese 3.16E+02 mg/kg 315.94 mg/kg M 7.81E-06 mg/kg-day N/A (mg/kg-d)-1 N/A
Mercury, soluble salts 6.14E+00 mg/kg 6.14 mg/kg M 1.52E-07 mg/kg-day N/A (mg/kg-d)-1 N/A
Nickel, soluble salts 2.67E+01 mg/kg 26.72 mg/kg M 6.60E-07 mg/kg-day N/A (mg/kg-d)-1 N/A
Silver 6.67E+01 mg/kg 66.69 mg/kg M 1.65E-06 mg/kg-day N/A (mg/kg-d)-1 N/A
Thallium 2.52E+00 mg/kg 2.52 mg/kg M 6.23E-08 mg/kg-day N/A (mg/kg-d)-1 N/A
Vanadium 4.28E+01 mg/kg 42.78 mg/kg M 1.06E-06 mg/kg-day N/A (mg/kg-d)-1 N/A
Zinc 4.07E+02 mg/kg 406.86 mg/kg M 1.01E-05 mg/kg-day N/A (mg/kg-d)-1 N/A
Aroclor 1242 6.43E-02 mg/kg 0.0643 mg/kg M 2.22E-08 mg/kg-day 2.0E+00 (mg/kg-d)-1 4.45E-08
Aroclor 1248 2.31E-01 mg/kg 0.231 mg/kg M 7.99E-08 mg/kg-day 2.0E+00 (mg/kg-d)-1 1.60E-07
Aroclor 1254 1.33E+00 mg/kg 1.33 mg/kg M 4.60E-07 mg/kg-day 2.0E+00 (mg/kg-d)-1 9.20E-07
Aroclor 1260 7.60E-01 mg/kg 0.76 mg/kg M 2.63E-07 mg/kg-day 2.0E+00 (mg/kg-d)-1 5.26E-07
Dieldrin 2.34E-01 mg/kg 0.234 mg/kg M 5.78E-08 mg/kg-day 1.6E+01 (mg/kg-d)-1 9.25E-07
gamma-Chlordane 2.02E-01 mg/kg 0.202 mg/kg M 2.00E-08 mg/kg-day 3.5E-01 (mg/kg-d)-1 6.99E-09
Benz[a]anthracene 1.35E+00 mg/kg 1.35 mg/kg M 4.34E-07 mg/kg-day 7.3E-01 (mg/kg-d)-1 3.17E-07
Benzo[a]pyrene 1.13E+00 mg/kg 1.13 mg/kg M 3.63E-07 mg/kg-day 7.3E+00 (mg/kg-d)-1 2.65E-06
Benzo[b]fluoranthene 7.32E-01 mg/kg 0.732 mg/kg M 2.35E-07 mg/kg-day 7.3E-01 (mg/kg-d)-1 1.72E-07
Benzo[k]fluoranthene 9.12E-01 mg/kg 0.912 mg/kg M 2.93E-07 mg/kg-day 7.3E-02 (mg/kg-d)-1 2.14E-08
Dibenz[a,h]anthracene 6.20E-01 mg/kg 0.62 mg/kg M 1.99E-07 mg/kg-day 7.3E+00 (mg/kg-d)-1 1.45E-06
Indeno[1,2,3-cd]pyrene 5.40E-01 mg/kg 0.54 mg/kg M 1.73E-07 mg/kg-day 7.3E-01 (mg/kg-d)-1 1.27E-07

(Subtotal) 7.8E-06
EPC = Exposure Point Concentration
M = Medium-Specific.
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Table G-26
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Current/Future
Medium:   Surface Soil / Sediment
Exposure Medium:  Airborne Dust
Exposure Point:  On-Site
Receptor Population:  Site Visitor
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) (Cancer) Slope Factor Units Risk

Concern Value Units Value Units for Hazard Units Factor  
Calculation 

Inhalation Aluminum 7.94E+03 mg/kg 7.94E+03 mg/kg M 3.93E-07 mg/kg-day N/A (mg/kg-d)-1 N/A
Antimony 9.01E+00 mg/kg 9.01E+00 mg/kg M 4.46E-10 mg/kg-day N/A (mg/kg-d)-1 N/A
Arsenic 4.03E+00 mg/kg 4.03E+00 mg/kg M 2.00E-10 mg/kg-day 1.5E+01 (mg/kg-d)-1 3.00E-09
Cadmium 3.55E+00 mg/kg 3.55E+00 mg/kg M 1.76E-10 mg/kg-day 6.3E+00 (mg/kg-d)-1 1.11E-09
Copper 1.85E+02 mg/kg 1.85E+02 mg/kg M 9.17E-09 mg/kg-day N/A (mg/kg-d)-1 N/A
Iron 2.09E+04 mg/kg 2.09E+04 mg/kg M 1.03E-06 mg/kg-day N/A (mg/kg-d)-1 N/A
Lead 1.60E+02 mg/kg 1.60E+02 mg/kg M 7.92E-09 mg/kg-day N/A (mg/kg-d)-1 N/A
Manganese 3.16E+02 mg/kg 3.16E+02 mg/kg M 1.57E-08 mg/kg-day N/A (mg/kg-d)-1 N/A
Mercury, soluble salts 6.14E+00 mg/kg 6.14E+00 mg/kg M 3.04E-10 mg/kg-day N/A (mg/kg-d)-1 N/A
Nickel, soluble salts 2.67E+01 mg/kg 2.67E+01 mg/kg M 1.32E-09 mg/kg-day N/A (mg/kg-d)-1 N/A
Silver 6.67E+01 mg/kg 6.67E+01 mg/kg M 3.30E-09 mg/kg-day N/A (mg/kg-d)-1 N/A
Thallium 2.52E+00 mg/kg 2.52E+00 mg/kg M 1.25E-10 mg/kg-day N/A (mg/kg-d)-1 N/A
Vanadium 4.28E+01 mg/kg 4.28E+01 mg/kg M 2.12E-09 mg/kg-day N/A (mg/kg-d)-1 N/A
Zinc 4.07E+02 mg/kg 4.07E+02 mg/kg M 2.02E-08 mg/kg-day N/A (mg/kg-d)-1 N/A
Aroclor 1242 6.43E-02 mg/kg 6.43E-02 mg/kg M 3.19E-12 mg/kg-day 2.0E+00 (mg/kg-d)-1 6.37E-12
Aroclor 1248 2.31E-01 mg/kg 2.31E-01 mg/kg M 1.14E-11 mg/kg-day 2.0E+00 (mg/kg-d)-1 2.29E-11
Aroclor 1254 1.33E+00 mg/kg 1.33E+00 mg/kg M 6.59E-11 mg/kg-day 2.0E+00 (mg/kg-d)-1 1.32E-10
Aroclor 1260 7.60E-01 mg/kg 7.60E-01 mg/kg M 3.77E-11 mg/kg-day 2.0E+00 (mg/kg-d)-1 7.53E-11
Dieldrin 2.34E-01 mg/kg 2.34E-01 mg/kg M 1.16E-11 mg/kg-day 1.6E+01 (mg/kg-d)-1 1.85E-10
gamma-Chlordane 2.02E-01 mg/kg 2.02E-01 mg/kg M 1.00E-11 mg/kg-day 3.5E-01 (mg/kg-d)-1 3.50E-12
Benz[a]anthracene 1.35E+00 mg/kg 1.35E+00 mg/kg M 6.69E-11 mg/kg-day 7.3E-01 (mg/kg-d)-1 4.88E-11
Benzo[a]pyrene 1.13E+00 mg/kg 1.13E+00 mg/kg M 5.60E-11 mg/kg-day 7.3E+00 (mg/kg-d)-1 4.09E-10
Benzo[b]fluoranthene 7.32E-01 mg/kg 7.32E-01 mg/kg M 3.63E-11 mg/kg-day 7.3E-01 (mg/kg-d)-1 2.65E-11
Benzo[k]fluoranthene 9.12E-01 mg/kg 9.12E-01 mg/kg M 4.52E-11 mg/kg-day 7.3E-02 (mg/kg-d)-1 3.30E-12
Dibenz[a,h]anthracene 6.20E-01 mg/kg 6.20E-01 mg/kg M 3.07E-11 mg/kg-day 7.3E+00 (mg/kg-d)-1 2.24E-10
Indeno[1,2,3-cd]pyrene 5.40E-01 mg/kg 5.40E-01 mg/kg M 2.68E-11 mg/kg-day 7.3E-01 (mg/kg-d)-1 1.95E-11

5.3E-09

3.1E-05
EPC = Exposure Point Concentration
M = Medium-Specific.
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Table G-27
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Future
Medium:  Surface Soil / Sediment / Subsurface Soil
Exposure Medium:  Surface Soil / Sediment / Subsurface Soil
Exposure Point:  On-Site
Receptor Population:  Utility/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 Risk Units Factor  
Calculation 

Ingestion Aluminum 8.22E+03 mg/kg 8216.2 mg/kg M 1.06E-04 (mg/kg-d)-1 N/A (mg/kg-d)-1 N/A
Antimony 1.46E+01 mg/kg 14.62 mg/kg M 1.89E-07 mg/kg-day N/A (mg/kg-d)-1 N/A
Arsenic 4.24E+00 mg/kg 4.24 mg/kg M 5.48E-08 mg/kg-day 1.5E+00 (mg/kg-d)-1 8.21E-08
Cadmium 3.74E+00 mg/kg 3.74 mg/kg M 4.83E-08 mg/kg-day N/A (mg/kg-d)-1 N/A
Copper 2.27E+02 mg/kg 227.06 mg/kg M 2.93E-06 mg/kg-day N/A (mg/kg-d)-1 N/A
Iron 3.91E+04 mg/kg 39146 mg/kg M 5.06E-04 mg/kg-day N/A (mg/kg-d)-1 N/A
Lead 6.41E+02 mg/kg 640.61 mg/kg M 8.27E-06 mg/kg-day N/A (mg/kg-d)-1 N/A
Manganese 4.88E+02 mg/kg 487.66 mg/kg M 6.30E-06 mg/kg-day N/A (mg/kg-d)-1 N/A
Mercury, soluble salts 4.20E+00 mg/kg 4.2 mg/kg M 5.42E-08 mg/kg-day N/A (mg/kg-d)-1 N/A
Nickel, soluble salts 5.82E+01 mg/kg 58.21 mg/kg M 7.52E-07 mg/kg-day N/A (mg/kg-d)-1 N/A
Silver 2.59E+01 mg/kg 25.9 mg/kg M 3.35E-07 mg/kg-day N/A (mg/kg-d)-1 N/A
Thallium 5.27E+00 mg/kg 5.27 mg/kg M 6.81E-08 mg/kg-day N/A (mg/kg-d)-1 N/A
Vanadium 3.83E+01 mg/kg 38.3 mg/kg M 4.95E-07 mg/kg-day N/A (mg/kg-d)-1 N/A
Zinc 9.55E+02 mg/kg 954.69 mg/kg M 1.23E-05 mg/kg-day N/A (mg/kg-d)-1 N/A
Aroclor 1242 2.41E-01 mg/kg 0.241 mg/kg M 3.11E-09 mg/kg-day 2.0E+00 (mg/kg-d)-1 6.23E-09
Aroclor 1248 2.28E-01 mg/kg 0.228 mg/kg M 2.94E-09 mg/kg-day 2.0E+00 (mg/kg-d)-1 5.89E-09
Aroclor 1254 1.98E+00 mg/kg 1.975 mg/kg M 2.55E-08 mg/kg-day 2.0E+00 (mg/kg-d)-1 5.10E-08
Aroclor 1260 1.08E+00 mg/kg 1.078 mg/kg M 1.39E-08 mg/kg-day 2.0E+00 (mg/kg-d)-1 2.78E-08
Dieldrin 1.98E-01 mg/kg 0.198 mg/kg M 2.56E-09 mg/kg-day 1.6E+01 (mg/kg-d)-1 4.09E-08
gamma-Chlordane 1.33E-01 mg/kg 0.133 mg/kg M 1.72E-09 mg/kg-day 3.5E-01 (mg/kg-d)-1 6.01E-10
Benz[a]anthracene 1.91E+00 mg/kg 1.91 mg/kg M 2.47E-08 mg/kg-day 7.3E-01 (mg/kg-d)-1 1.80E-08
Benzo[a]pyrene 1.57E+00 mg/kg 1.57 mg/kg M 2.03E-08 mg/kg-day 7.3E+00 (mg/kg-d)-1 1.48E-07
Benzo[b]fluoranthene 6.92E-01 mg/kg 0.692 mg/kg M 8.94E-09 mg/kg-day 7.3E-01 (mg/kg-d)-1 6.52E-09
Benzo[k]fluoranthene 2.06E+00 mg/kg 2.056 mg/kg M 2.66E-08 mg/kg-day 7.3E-02 (mg/kg-d)-1 1.94E-09
Dibenz[a,h]anthracene 7.09E-01 mg/kg 0.709 mg/kg M 9.16E-09 mg/kg-day 7.3E+00 (mg/kg-d)-1 6.68E-08
Indeno[1,2,3-cd]pyrene 5.13E-01 mg/kg 0.513 mg/kg M 6.63E-09 mg/kg-day 7.3E-01 (mg/kg-d)-1 4.84E-09

(Subtotal) 4.6E-07

Dermal Aluminum 8.22E+03 mg/kg 8216.2 mg/kg M 3.18E-06 mg/kg-day N/A (mg/kg-d)-1 N/A
Antimony 1.46E+01 mg/kg 14.62 mg/kg M 5.66E-09 mg/kg-day N/A (mg/kg-d)-1 N/A
Arsenic 4.24E+00 mg/kg 4.24 mg/kg M 4.93E-09 mg/kg-day 1.5E+00 (mg/kg-d)-1 7.39E-09
Cadmium 3.74E+00 mg/kg 3.74 mg/kg M 1.45E-10 mg/kg-day N/A (mg/kg-d)-1 N/A
Copper 2.27E+02 mg/kg 227.06 mg/kg M 8.80E-08 mg/kg-day N/A (mg/kg-d)-1 N/A
Iron 3.91E+04 mg/kg 39146 mg/kg M 1.52E-05 mg/kg-day N/A (mg/kg-d)-1 N/A
Lead 6.41E+02 mg/kg 640.61 mg/kg M 2.48E-07 mg/kg-day N/A (mg/kg-d)-1 N/A
Manganese 4.88E+02 mg/kg 487.66 mg/kg M 1.89E-07 mg/kg-day N/A (mg/kg-d)-1 N/A
Mercury, soluble salts 4.20E+00 mg/kg 4.2 mg/kg M 1.63E-09 mg/kg-day N/A (mg/kg-d)-1 N/A
Nickel, soluble salts 5.82E+01 mg/kg 58.21 mg/kg M 2.26E-08 mg/kg-day N/A (mg/kg-d)-1 N/A
Silver 2.59E+01 mg/kg 25.9 mg/kg M 1.00E-08 mg/kg-day N/A (mg/kg-d)-1 N/A
Thallium 5.27E+00 mg/kg 5.27 mg/kg M 2.04E-09 mg/kg-day N/A (mg/kg-d)-1 N/A
Vanadium 3.83E+01 mg/kg 38.3 mg/kg M 1.48E-08 mg/kg-day N/A (mg/kg-d)-1 N/A
Zinc 9.55E+02 mg/kg 954.69 mg/kg M 3.70E-07 mg/kg-day N/A (mg/kg-d)-1 N/A
Aroclor 1242 2.41E-01 mg/kg 0.241 mg/kg M 1.31E-09 mg/kg-day 2.0E+00 (mg/kg-d)-1 2.61E-09
Aroclor 1248 2.28E-01 mg/kg 0.228 mg/kg M 1.24E-09 mg/kg-day 2.0E+00 (mg/kg-d)-1 2.47E-09
Aroclor 1254 1.98E+00 mg/kg 1.975 mg/kg M 1.07E-08 mg/kg-day 2.0E+00 (mg/kg-d)-1 2.14E-08
Aroclor 1260 1.08E+00 mg/kg 1.078 mg/kg M 5.85E-09 mg/kg-day 2.0E+00 (mg/kg-d)-1 1.17E-08
Dieldrin 1.98E-01 mg/kg 0.198 mg/kg M 7.67E-10 mg/kg-day 1.6E+01 (mg/kg-d)-1 1.23E-08
gamma-Chlordane 1.33E-01 mg/kg 0.133 mg/kg M 2.06E-10 mg/kg-day 3.5E-01 (mg/kg-d)-1 7.21E-11
Benz[a]anthracene 1.91E+00 mg/kg 1.91 mg/kg M 9.62E-09 mg/kg-day 7.3E-01 (mg/kg-d)-1 7.02E-09
Benzo[a]pyrene 1.57E+00 mg/kg 1.57 mg/kg M 7.91E-09 mg/kg-day 7.3E+00 (mg/kg-d)-1 5.77E-08
Benzo[b]fluoranthene 6.92E-01 mg/kg 0.692 mg/kg M 3.49E-09 mg/kg-day 7.3E-01 (mg/kg-d)-1 2.54E-09
Benzo[k]fluoranthene 2.06E+00 mg/kg 2.056 mg/kg M 1.04E-08 mg/kg-day 7.3E-02 (mg/kg-d)-1 7.56E-10
Dibenz[a,h]anthracene 7.09E-01 mg/kg 0.709 mg/kg M 3.57E-09 mg/kg-day 7.3E+00 (mg/kg-d)-1 2.61E-08
Indeno[1,2,3-cd]pyrene 5.13E-01 mg/kg 0.513 mg/kg M 2.58E-09 mg/kg-day 7.3E-01 (mg/kg-d)-1 1.89E-09

(Subtotal) 1.5E-07
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Table G-28
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
KENILWORTH PARK LANDFILL SITE

Scenario Timeframe:  Future
Medium:  Surface Soil / Sediment / Subsurface Soil
Exposure Medium:  Airborne Dust
Exposure Point:  On-Site
Receptor Population:  Utility/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 

Inhalation Aluminum 8.22E+03 mg/kg 8.22E+03 mg/kg M 1.13E-08 mg/kg-day N/A (mg/kg-d)-1 N/A
Antimony 1.46E+01 mg/kg 1.46E+01 mg/kg M 2.01E-11 mg/kg-day N/A (mg/kg-d)-1 N/A
Arsenic 4.24E+00 mg/kg 4.24E+00 mg/kg M 5.84E-12 mg/kg-day 1.5E+01 (mg/kg-d)-1 8.76E-11
Cadmium 3.74E+00 mg/kg 3.74E+00 mg/kg M 5.15E-12 mg/kg-day 6.3E+00 (mg/kg-d)-1 3.24E-11
Copper 2.27E+02 mg/kg 2.27E+02 mg/kg M 3.12E-10 mg/kg-day N/A (mg/kg-d)-1 N/A
Iron 3.91E+04 mg/kg 3.91E+04 mg/kg M 5.39E-08 mg/kg-day N/A (mg/kg-d)-1 N/A
Lead 6.41E+02 mg/kg 6.41E+02 mg/kg M 8.82E-10 mg/kg-day N/A (mg/kg-d)-1 N/A
Manganese 4.88E+02 mg/kg 4.88E+02 mg/kg M 6.71E-10 mg/kg-day N/A (mg/kg-d)-1 N/A
Mercury, soluble salts 4.20E+00 mg/kg 4.20E+00 mg/kg M 5.78E-12 mg/kg-day N/A (mg/kg-d)-1 N/A
Nickel, soluble salts 5.82E+01 mg/kg 5.82E+01 mg/kg M 8.01E-11 mg/kg-day N/A (mg/kg-d)-1 N/A
Silver 2.59E+01 mg/kg 2.59E+01 mg/kg M 3.56E-11 mg/kg-day N/A (mg/kg-d)-1 N/A
Thallium 5.27E+00 mg/kg 5.27E+00 mg/kg M 7.25E-12 mg/kg-day N/A (mg/kg-d)-1 N/A
Vanadium 3.83E+01 mg/kg 3.83E+01 mg/kg M 5.27E-11 mg/kg-day N/A (mg/kg-d)-1 N/A
Zinc 9.55E+02 mg/kg 9.55E+02 mg/kg M 1.31E-09 mg/kg-day N/A (mg/kg-d)-1 N/A
Aroclor 1242 2.41E-01 mg/kg 2.41E-01 mg/kg M 3.32E-13 mg/kg-day 2.0E+00 (mg/kg-d)-1 6.63E-13
Aroclor 1248 2.28E-01 mg/kg 2.28E-01 mg/kg M 3.14E-13 mg/kg-day 2.0E+00 (mg/kg-d)-1 6.28E-13
Aroclor 1254 1.98E+00 mg/kg 1.98E+00 mg/kg M 2.72E-12 mg/kg-day 2.0E+00 (mg/kg-d)-1 5.44E-12
Aroclor 1260 1.08E+00 mg/kg 1.08E+00 mg/kg M 1.48E-12 mg/kg-day 2.0E+00 (mg/kg-d)-1 2.97E-12
Dieldrin 1.98E-01 mg/kg 1.98E-01 mg/kg M 2.72E-13 mg/kg-day 1.6E+01 (mg/kg-d)-1 4.36E-12
gamma-Chlordane 1.33E-01 mg/kg 1.33E-01 mg/kg M 1.83E-13 mg/kg-day 3.5E-01 (mg/kg-d)-1 6.41E-14
Benz[a]anthracene 1.91E+00 mg/kg 1.91E+00 mg/kg M 2.63E-12 mg/kg-day 7.3E-01 (mg/kg-d)-1 1.92E-12
Benzo[a]pyrene 1.57E+00 mg/kg 1.57E+00 mg/kg M 2.16E-12 mg/kg-day 7.3E+00 (mg/kg-d)-1 1.58E-11
Benzo[b]fluoranthene 6.92E-01 mg/kg 6.92E-01 mg/kg M 9.52E-13 mg/kg-day 7.3E-01 (mg/kg-d)-1 6.95E-13
Benzo[k]fluoranthene 2.06E+00 mg/kg 2.06E+00 mg/kg M 2.83E-12 mg/kg-day 7.3E-02 (mg/kg-d)-1 2.07E-13
Dibenz[a,h]anthracene 7.09E-01 mg/kg 7.09E-01 mg/kg M 9.76E-13 mg/kg-day 7.3E+00 (mg/kg-d)-1 7.12E-12
Indeno[1,2,3-cd]pyrene 5.13E-01 mg/kg 5.13E-01 mg/kg M 7.06E-13 mg/kg-day 7.3E-01 (mg/kg-d)-1 5.15E-13

1.6E-10

6.1E-07
EPC = Exposure Point Concentration
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Table G-29:  Calculations of Preliminary Remediation Goals Using the Adult Lead Model
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 05/19/03

PRG Values for Non-Residential Exposure Scenario
Exposure Equation1 Using Equation 1 Using Equation 2
Variable 1* 2** Description of Exposure Variable Units GSDi = Hom GSDi = Het GSDi = Hom GSDi = Het

PbBfetal, 0.95 X X 95th percentile PbB in fetus ug/dL 10 10 10 10
Rfetal/maternal X X Fetal/maternal PbB ratio -- 0.9 0.9 0.9 0.9

BKSF X X Biokinetic Slope Factor ug/dL per 
ug/day

0.4 0.4 0.4 0.4

GSDi X X Geometric standard deviation PbB -- 2.1 2.3 2.1 2.3
PbB0 X X Baseline PbB ug/dL 1.5 1.7 1.5 1.7
IRS X Soil ingestion rate (including soil-derived indoor dust) g/day 0.330 0.330 -- --

IRS+D X Total ingestion rate of outdoor soil and indoor dust g/day -- -- 0.330 0.330
WS X Weighting factor; fraction of IRS+D ingested as outdoor soil -- -- -- 1.0 1.0
KSD X Mass fraction of soil in dust -- -- -- 0.7 0.7

AFS, D X X Absorption fraction (same for soil and dust) -- 0.12 0.12 0.12 0.12
EFS, D X X Exposure frequency (same for soil and dust) days/yr 90 90 90 90
ATS, D X X Averaging time (same for soil and dust) days/yr 365 365 365 365
PRG Preliminary Remediation Goal ppm 455 288 455 288

1  Equation 1 does not apportion exposure between soil and dust ingestion (excludes WS, KSD).  
      When IRS = IRS+D and WS = 1.0, the equations yield the same PRG.

*Equation 1, based on Eq. 4 in USEPA (1996).

PRG = ([PbB95fetal/(R*(GSDi
1.645)])-PbB0)*ATS,D

         BKSF*(IRS+D*AFS,D*EFS,D)

**Equation 2, alternate approach based on Eq. 4 and Eq. A-19 in USEPA (1996).

PRG = ([PbBfetal,0.95/(R*(GSDi
1.645)])-PbB0)*ATS,D

BKSF*([(IRS+D)*AFS*EFS*WS]+[KSD*(IRS+D)*(1-WS)*AFD*EFD])

Source:  U.S. EPA (1996).  Recommendations of the Technical Review Workgroup for Lead 
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil
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Species Present at Anacostia Park 

North Capitol Parks 

Scientific Name Common Name 
Federal 

Rank 
Maryland 

Rank1
Maryland 
Status1,2

AMPHIBIANS 
Acris crepitans Northern cricket frog -- -- -- 
Ambystoma maculaturm Spotted salamander -- -- -- 
Ambystoma opacum Marbled salamander -- -- -- 
Bufo americanus American toad -- -- -- 
Bufo woodhousii fowleri Fowler’s toad -- -- -- 
Desmognathus fuscus Northern dusky salamander -- -- -- 
Eurycea bislineata bislineata Northern two-lined salamander -- -- -- 
Hemidactylium scutatum Four-toed salamander -- -- -- 
Notothalmus viridescens Red spotted newt -- -- -- 
Plethodon cinereus Red-backed salamander -- -- -- 
Pseudacris crucifer Spring peeper -- -- -- 
Pseudacris triseriata Upland chorus frog -- -- -- 
Pseudotriton ruber Northern red salamander -- -- -- 
Rana catesbeiana Bullfrog -- -- -- 
Rana clamitans melanota Green frog -- -- -- 
Rana palustris Pickerel frog -- -- -- 
Rana sylvatica Wood frog -- -- -- 
Rana utricularia Southern leopard frog -- -- -- 
 Gray treefrog -- -- -- 
BRYOZOA 
Pectinella magnifica Jelly-ball freshwater bryozoan -- -- -- 
FISH 
Anguilla rostrata American eel -- -- -- 
Dorosoma cepedianum Gizzard shad -- -- -- 
Fundulus diaphanus Banded killifish -- -- -- 
Ictalurus nebulosus Brown bullhead -- -- -- 
Ictalurus punctatus Channel catfish -- -- -- 
Lepomis gibbosus Pumpkinseed -- -- -- 
Lepomis macrochirus Bluegill -- -- -- 
Lepomis megalotis Longear sunfish -- -- -- 
Micropterus salmoides Largemouth bass -- -- -- 
Morone americanus White perch -- -- -- 
Notropis hudsoninus Spottail shiner -- -- -- 
 Mummichog -- -- -- 
 Mosquito fish -- -- -- 
 Carp -- -- -- 
 Striped bass -- -- -- 
LEPIDOTERA 
Ancyloxypha numitor Least skipper  -- -- -- 
Atalopedes campestris Sachem skipper  -- -- -- 
Boloria bellona Meadow fritillary -- -- -- 
Calycopis cecrops Red-banded hairstreak -- -- -- 
Celastrina ladon pseudargi Spring azure  -- -- -- 
Celastrina ladon Summer azure -- -- -- 
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Species Present at Anacostia Park 
North Capitol Parks 

Scientific Name Common Name 
Federal 

Rank 
Maryland 

Rank1
Maryland 
Status1,2

Cercyonis p. pegala Common wood nymph -- -- -- 
Colias eurytheme Orange sulphur  -- -- -- 
Colias philodice Clouded sulphur -- -- -- 
Danaus p. plexippus Monarch  -- -- -- 
Epargyeus clarus Silver-spotted skipper -- -- -- 
Euptoieta claudia Variegated fritillary  -- -- -- 
Everes comyntas Eastern blue tailed -- -- -- 
Junonia coenia Common buckeye -- -- -- 
Limenitis archippus Viceroy -- -- -- 
Nymphalis a. antiopa Mourning cloak -- -- -- 
Papilio g. glaucus Eastern tiger swallowtail  -- -- -- 
Papilio polyxenes Black swallowtail -- -- -- 
Papilio troilus Spicebush swallowtail -- -- -- 
Pholisora catullus Common sootywing  -- -- -- 
Pieris rapae Cabbage white  -- -- -- 
Poanes zabulon Zabulon skipper -- -- -- 
Polygonia interrogationis Question mark  -- -- -- 
Pontia protodice Checkered white  -- -- -- 
Psyciodes tharos Pearl crescent -- -- -- 
Satyrodes appalachia Appalachian brown -- -- -- 
Vanessa atalanta Red admiral -- -- -- 
Vanessa cardui Painted lady -- -- -- 
 Silvery checkerspot -- -- -- 
 Eastern comma -- -- -- 
 Horace’s duskywing -- -- -- 
 Juvenal’s duskywing -- -- -- 
 Wildindigo duskywing -- -- -- 
 Hackberry emperor -- -- -- 
 Great spangled fritillary -- -- -- 
 Variegated fritillary -- -- -- 
 Little glassywing -- -- -- 
 Gray hairstreak -- -- -- 
 Red-spotted purple -- -- -- 
 Queen -- -- -- 
 Little wood satyr -- -- -- 
 Hayhurst’s scallopwing -- -- -- 
 Broadwinged skipper -- -- -- 
 Common-checkered skipper -- -- -- 
 Crossline skipper -- -- -- 
 Dun skipper -- -- -- 
 Fiery skipper -- -- -- 
 Ocola skipper -- -- -- 
 Peck’s skipper -- -- -- 
 Cloudless sulphur -- -- -- 
 Zebra swallowtail -- -- -- 
 Checkered white -- -- -- 
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Scientific Name Common Name 
Federal 

Rank 
Maryland 

Rank1
Maryland 
Status1,2

BIRDS 
 Bittern, American G4 S1S2B I 
 Bittern, least G5 S1S3B I 
 Blackbird, red-winged -- -- -- 
 Blackbird, rusty -- -- -- 
 Bluebird, eastern -- -- -- 
 Bobolink -- -- -- 
 Bunting, indigo -- -- -- 
 Cardinal, northern -- -- -- 
 Catbird, gray -- -- -- 
 Chat, yellow-breasted -- -- -- 
 Chickadee, Carolina -- -- -- 
 Coot, American -- -- -- 
 Cormorant, double-crested G5 S1B -- 
 Cowbird, brown-headed -- -- -- 
 Creeper, brown -- -- -- 
 Crow, American -- -- -- 
 Crow, fish -- -- -- 
 Cuckoo, black-billed -- -- -- 
 Cuckoo, yellow-billed -- -- -- 
 Dickcissel G5 S2B -- 
 Dove, mourning -- -- -- 
 Dove, rock -- -- -- 
 Dowitcher, long-billed -- -- -- 
 Dowitcher, short-billed -- -- -- 
 Duck, black -- -- -- 
 Duck, bufflehead -- -- -- 
 Duck, canvasback -- -- -- 
 Duck, gadwall -- -- -- 
 Duck, common goldeneye -- -- -- 
 Duck, hybrid domestic -- -- -- 
 Duck, long-tailed -- -- -- 
 Duck, mallard -- -- -- 
 Duck, oldsquaw -- -- -- 
 Duck, hybrid peking -- -- -- 
 Duck, northern pintail -- -- -- 
 Duck, ring-necked -- -- -- 
 Duck, ruddy -- -- -- 
 Duck, northern shoveler -- -- -- 
 Duck, blue-winged teal -- -- -- 
 Duck, green-winged teal -- -- -- 
 Duck, American wigeon -- -- -- 
 Duck, wood -- -- -- 
 Dunlin -- -- -- 
 Eagle, American bald G4 S2S3 T 
 Egret, cattle -- -- -- 
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North Capitol Parks 

Scientific Name Common Name 
Federal 

Rank 
Maryland 

Rank1
Maryland 
Status1,2

 Egret, great -- -- -- 
 Egret, snowy -- -- -- 
 Falcon, peregrine G4 S1B I 
 Finch, house -- -- -- 
 Finch, purple G5 S3B -- 
 Finch, yellow shafted -- -- -- 
 Flicker, northern -- -- -- 
 Flycatcher, Acadian -- -- -- 
 Flycatcher, great crested -- -- -- 
 Flycatcher, least G5 S3S4B -- 
 Flycatcher, willow -- -- -- 
 Flycatcher, yellow-bellied -- -- -- 
 Gallinule, common -- -- -- 
 Gnatcatcher, blue-gray -- -- -- 
 Goldfinch, American -- -- -- 
 Goose, Canada -- -- -- 
 Goose, hybrid domestic -- -- -- 
 Goose, greater white-fronted -- -- -- 
 Goose, snow -- -- -- 
 Grackle, common -- -- -- 
 Grebe, eared -- -- -- 
 Grebe, horned -- -- -- 
 Grebe, pied-billed G5 S2B -- 
 Grebe, red-necked -- -- -- 
 Grosbeak, blue -- -- -- 
 Grosbeak, evening -- -- -- 
 Grosbeak, rose-breasted -- -- -- 
 Gull, bonaparte’s  -- -- -- 
 Gull, franklin’s -- -- -- 
 Gull, greater black-backed -- -- -- 
 Gull, herring -- -- -- 
 Gull, laughing G5 S1B -- 
 Gull, lesser black-backed -- -- -- 
 Gull, ring-billed -- -- -- 
 Harrier, northern G5 S2B -- 
 Hawk, broad-winged -- -- -- 
 Hawk, cooper’s -- -- -- 
 Hawk, red-shouldered -- -- -- 
 Hawk, red-tailed -- -- -- 
 Hawk, sharp-shinned -- -- -- 
 Heron, back-crowned night -- -- -- 
 Heron, great blue -- -- -- 
 Heron, green -- -- -- 
 Heron, little blue -- -- -- 
 Heron, yellow-crowned night G5 S3B -- 
 Hummingbird, ruby-throated -- -- -- 
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Maryland 
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 Ibis, glossy -- -- -- 
 Jay, blue -- -- -- 
 Junco, dark-eyed G5 S2B -- 
 Kestrel, American -- -- -- 
 Killdeer -- -- -- 
 Kingbird, eastern -- -- -- 
 Kingbird, western -- -- -- 
 Kingfisher, belted -- -- -- 
 Kinglet, golden-crowned G5 S2B -- 
 Kinglet, ruby-crowned -- -- -- 
 Lark, horned -- -- -- 
 Loon, common -- -- -- 
 Loon, red-throated -- -- -- 
 Martin, purple -- -- -- 
 Meadowlark, eastern -- -- -- 
 Merganser, common -- -- -- 
 Merganser, hooded G5 S1B  
 Merganser, red-breasted -- -- -- 
 Merlin -- -- -- 
 Mockingbird, northern -- -- -- 
 Nighthawk, common G5 S3S4B -- 
 Nuthatch, red-breasted G5 S1B -- 
 Nuthatch, white-breasted -- -- -- 
 Oriole, northern Baltimore -- -- -- 
 Oriole, orchard -- -- -- 
 Osprey -- -- -- 
 Owl, barred -- -- -- 
 Owl, great horned -- -- -- 
 Phalarope, northern -- -- -- 
 Phalarope, red-necked -- -- -- 
 Phoebe, eastern -- -- -- 
 Pine siskin -- -- -- 
 Pipit, American -- -- -- 
 Pipit, water -- -- -- 
 Plover, american golden -- -- -- 
 Plover, semipalmated -- -- -- 
 Quail, bobwhite common -- -- -- 
 Rail, common moorhen -- -- -- 
 Rail, sora -- -- -- 
 Rail Virginia -- -- -- 
 Robin, American -- -- -- 
 Sanderling -- -- -- 
 Sandpiper, least -- -- -- 
 Sandpiper, pectoral -- -- -- 
 Sandpiper, semipalmated -- -- -- 
 Sandpiper, solitary -- -- -- 
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 Sandpiper, spotted -- -- -- 
 Sandpiper, stilt -- -- -- 
 Sandpiper, western -- -- -- 
 Sandpiper, white-rumped -- -- -- 
 Sapsucker, yellow-bellied G5 SHB -- 
 Scaup, lesser -- -- -- 
 Shoveler, northern -- -- -- 
 Snipe, common -- -- -- 
 Sparrow, American tree -- -- -- 
 Sparrow, chipping -- -- -- 
 Sparrow, field -- -- -- 
 Sparrow, fox -- -- -- 
 Sparrow, grasshopper -- -- -- 
 Sparrow, house -- -- -- 
 Sparrow, lincoln’s -- -- -- 
 Sparrow, savannah G5 S3S4B -- 
 Sparrow, song -- -- -- 
 Sparrow, swamp -- -- -- 
 Sparrow, vesper G5 S3S4B -- 
 Sparrow, white-crowned -- -- -- 
 Sparrow, white-throated -- -- -- 
 Starling, European -- -- -- 
 Stilt, black-necked -- -- -- 
 Swallow, bank G5 S3S4B -- 
 Swallow, barn -- -- -- 
 Swallow, cliff -- -- -- 
 Swallow, rough-winged -- -- -- 
 Swallow, tree -- -- -- 
 Swan, tundra -- -- -- 
 Swift, chimney -- -- -- 
 Tanager, scarlet -- -- -- 
 Teal, green-winged -- -- -- 
 Teal, blue-winged -- -- -- 
 Tern, Caspian -- -- -- 
 Tern forester’s -- -- -- 
 Tern, least G4 S2B -- 
 Thrasher, brown -- -- -- 
 Thrush, gray-cheeked -- -- -- 
 Thrush, hermit -- -- -- 
 Thrush, swainson’s -- -- -- 
 Thrush, veery -- -- -- 
 Thrush, wood -- -- -- 
 Titmouse, tufted -- -- -- 
 Towhee, eastern -- -- -- 
 Towhee, rufous-sided -- -- -- 
 Vireo, blue-headed -- -- -- 
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 Vireo, red-eyed -- -- -- 
 Vireo, solitary -- -- -- 
 Vireo, warbling -- -- -- 
 Vireo, white-eyed -- -- -- 
 Vireo, yellow-throated -- -- -- 
 Vulture, black -- -- -- 
 Vulture, turkey -- -- -- 
 Warbler, american redstart -- -- -- 
 Warbler, bay-breasted -- -- -- 
 Warbler, black-and-white -- -- -- 
 Warbler, black-throated blue G5 S3S4B -- 
 Warbler, black-throated green -- -- -- 
 Warbler, blackburnian G5 S1S2B -- 
 Warbler, blackpoll -- -- -- 
 Warbler, blue-winged -- -- -- 
 Warbler, Canada G5 S3B -- 
 Warbler, cape may -- -- -- 
 Warbler, cerulean G4 S3S4B -- 
 Warbler, chestnut-sided -- -- -- 
 Warbler, common yellowthroat -- -- -- 
 Warbler, Connecticut -- -- -- 
 Warbler, hooded -- -- -- 
 Warbler, Kentucky -- -- -- 
 Warbler, magnolia G5 S3S4B -- 
 Warbler, Nashville G5 S1S2B I 
 Warbler, orange-crowned -- -- -- 
 Warbler, ovenbird -- -- -- 
 Warbler, palm -- -- -- 
 Warbler, parula northern -- -- -- 
 Warbler, prairie -- -- -- 
 Warbler, prothonotary -- -- -- 
 Warbler, wilson’s -- -- -- 
 Warbler, yellow -- -- -- 
 Warbler, yellow-rumped -- -- -- 
 Waterthrush, Louisiana -- -- -- 
 Waterthrush, northern G5 S2S3B -- 
 Waxwing, cedar -- -- -- 
 Wigeon, American -- -- -- 
 Woodcock, American -- -- -- 
 Woodpecker, downy -- -- -- 
 Woodpecker, hairy -- -- -- 
 Woodpecker, pileated -- -- -- 
 Woodpecker, red-bellied -- -- -- 
 Woodpecker, red-headed -- -- -- 
 Wood-pewee, eastern -- -- -- 
 Wren, Carolina -- -- -- 
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 Wren, house -- -- -- 
 Wren, marsh -- -- -- 
 Wren, winter G5 S2B -- 
 Yellowlegs, greater -- -- -- 
 Yellowlegs, lesser -- -- -- 
MAMMALS 
Blarina brevicauda Short-tail shrew -- -- -- 
Castor canadensis Beaver -- -- -- 
Condylura cristata Starnose mole -- -- -- 
Diadelphis marsupialis Opossum -- -- -- 
Eptesicus fuscus Big brown bat -- -- -- 
Lassiurus borealis Red bat -- -- -- 
Lutra canadensis lataxina River otter -- -- -- 
Marmota monax Woodchuck -- -- -- 
Microtus pennsylvanicus Meadow vole -- -- -- 
Mustela vision Mink -- -- -- 
Odocoileus virginiana White-tailed deer -- -- -- 
Ondatra zibethica Muskrat -- -- -- 
Peromyscus leucopus White-footed mouse -- -- -- 
Procyon lotor Raccoon -- -- -- 
Scalopus aquaticus Eastern mole -- -- -- 
Sciurus carolinesis Eastern gray squirrel -- -- -- 
Sylvilagus floridanus Eastern cottontail -- -- -- 
Tamias striatus Eastern chipmunk -- -- -- 
Urocyon cinereoargenteus Gray fox -- -- -- 
Vulpes vulpes Red fox -- -- -- 
MANTODEA 
Mantis religiosa Preying mantis -- -- -- 
MOLLUSKS 
Pyganodon cataracta Eastern floater mussel -- -- -- 
ODONATA 
Anax junius Common green darner dragonfly -- -- -- 
Perithemis tenera Eastern amberwing dragonfly -- -- -- 
Tramea lacerata hagen Black saddlebag dragonfly -- -- -- 
 Blue dasher -- -- -- 
 Spangled skimmer -- -- -- 
 Common whitetail -- -- -- 
 Lilypad forktail -- -- -- 
 Eastern pondhawk -- -- -- 
 Slaty skimmer -- -- -- 
 Widow skimmer -- -- -- 
 Swamp darner -- -- -- 
 Familiar bluet -- -- -- 
Carphophis amoenus Eastern worn snake -- -- -- 
Chelydra serpentina Snapping turtle -- -- -- 
Chrysemys p. picta Eastern painted turtle -- -- -- 
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REPTILES 
Clemmys guttata Spotted turtle -- -- -- 
Columber c. constrictor Northern black racer snake -- -- -- 
Chrysemys p. picta Eastern painted turtle -- -- -- 
Diadophis punctatus edwardsi Northern ringneck snake -- -- -- 
Elaphe o. obsoleta Black rat snake -- -- -- 
Eumeces fasciatus Five-lined skink -- -- -- 
Heterodon platyrhinos Eastern hognose snake -- -- -- 
Kinosternon s. subrubrum Eastern mud turtle -- -- -- 
Nerodia s. sipedon Northern water snake -- -- -- 
Ophedodrys aestivus Rough green snake -- -- -- 
Pseudemys rubriventris Red-bellied turtle -- -- -- 
Regina septemvittata Queen snake -- -- -- 
Sceloporus undulatus hyacinthinus Fence lizard -- -- -- 
Sternotherus odoratus Eastern mud turtle -- -- -- 
Sternotherus odoratus Common musk turtle -- -- -- 
Storeria d. dekayi Northern brown snake -- -- -- 
Terrapene c. carolina Eastern box turtle -- -- -- 
Thamnophis sauritis Ribbon snake -- -- -- 
Thamnophis sirtalis Eastern garter snake -- -- -- 
Trachemys scripta elegans Red-eared slider turtle -- -- -- 
Sources: MDNR 2003a, MDNR 2003b, NPS 2002a, NPS 2000d, NPS 2002e, NPS 2002f, NPS 2001a, NPS 1999a, NPS 1999b, 

NPS 1999d, NPS 1997b 
 
1  The District of Columbia utilizes the species rankings adopted by the Maryland Wildlife and Heritage Service Natural Heritage 

Program. 
2  This is the status of a species as determined by the Maryland Department of Natural Resources, in accordance with the Nongame

and Endangered Species Conservation Act.  Definitions as shown below have been taken from Code of Maryland Regulations 
(COMAR) 08.03.08. 

 
Global Rank 

G2 Apparently secure globally, although it may be quite rare in parts of its range, especially at the periphery. 
G4 Apparently secure globally, although it may be quite rare in parts of its range, especially at the periphery 
G5 Demonstrably secure globally, although it may be rare in parts of its range, especially at the periphery. 
G? The species has not yet been ranked. 
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State Rank 
S1 Highly State rare.  Critically imperiled in Maryland because of extreme rarity (typically 5 or fewer estimated occurrences 

or very few remaining individuals or acres in the State) or because of some factor(s) making it especially vulnerable to ex-
tirpation.  Species with this rank are actively tracked by the Wildlife and Heritage Service. 

S2 State rare.  Imperiled in Maryland because of rarity (typically 6 to 20 estimated occurrences or few remaining individuals 
or acres in the State) or because of some factor(s) making it vulnerable to becoming extirpated.  Species with this rank are 
actively tracked by the Wildlife and Heritage Service. 

S3 Watch List.  Rare to uncommon with the number of occurrences typically in the range of 21 to 100 in Maryland.  It may 
have fewer occurrences but with a large number of individuals in some populations, and it may be susceptible to large-
scale disturbances. Species with this rank are not actively  tracked by the Wildlife and Heritage Service. 

S4 Apparently secure in Maryland with typically more than 100 occurrences in the State or may have fewer occurrences if 
they contain large numbers of individuals.  It is apparently secure under present conditions, although it may be restricted 
to only a portion of the State. 

SH Historically known from Maryland, but not verified for an extended period (usually 20 or more years), with the expecta-
tion that it may be rediscovered. 

_B A qualifier at the end of a rank.  This species is a migrant. Subrank refers only to the breeding status of the species in 
Maryland.  This species may have a different subrank for non-breeding populations. 

 
State Status 

E Endangered.  A species whose continued existence as a viable component of the State’s flora and fauna is determined to 
be in jeopardy. 

I In Need of Conservation.  An species whose population is limited or declining in the State such that it may become threat-
ened in the foreseeable future if current trends or conditions persist. 

T Threatened.  A species of flora or fauna that appears likely, within the foreseeable future, to become endangered in the 
State. 
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Rare, Threatened, and Endangered Species in Anacostia Park 

(designated by the State of Maryland)1

Species 
Federal 

Rank 
Maryland 

Rank1
Maryland 
Status1,2

PLANTS 
Carex shortiana (Short’s sedge) G5 S2 E 
Eleocharis engelmannii (Engelmann’s spikerush) G4? S3 -- 
Eupatorium altissimumg (Tall eupatorium) G5 S3 -- 
Hibiscus laevis (Halberd-leaved rose mallow) G5 S3 -- 
Rumex altissimus (Tall dock) G5 S1 E 
BIRDS 
Botaurus lentiginosus (American bittern) G4 S1S2B I 
Ixobrychus exilis exilis (Least bittern) G5 S1S2B I 
Phalacrocorax auritus (Double-breasted cormorant) G5 S1B -- 
Spiza Americana (Dickcissel) G5 S2B -- 
Haliaeetus leucocephalus (American bald eagle) G4 S2S3 T 
Falco peregrinus (Peregrine falcon) G4 S1B I 
Carpodacus purpureus (Purple finch) G5 S3B -- 
Empidonax minimus (Least flycatcher) G5 S3S4B -- 
Podilymbus podiceps (Pied-billed grebe)  G5 S2B -- 
Larus atricilla (Laughing gull) G5 S1B -- 
Circus cyaneus (Northern harrier) G5 S2B -- 
Nyctanassa violacea (Yellow-crowned night-heron) G5 S3B -- 
Junco hyemalis (Dark-eyed junco) G5 S2B -- 
Regulus satrapa (Golden-crowned kinglet) G5 S2B -- 
Lophodytes cucullatus (Hooded merganser) G5 S1B -- 
Chordeiles minor (Common nighthawk) G5 S2S4B -- 
Sitta canadensis (Red-breasted nuthatch) G5 S1B -- 
Passerculus sandwichensis (Savannah sparrow) G5 S3SB -- 
Pooecetes gramineus (Vesper sparrow) G5 S3S4B -- 
Riparia riparia (Bank swallow) G5 S3S4B -- 
Sterna antillarum (Least tern) G4 S2B -- 
Dendroica caerulescens (Black-throated blue warbler) G5 S3S4B -- 
Dendroica fusca (Blackburnian warbler) G5 S1S2B -- 
Wilsonia canadensis (Canada warbler) G5 S3B -- 
Dendroica cerulea (Cerulean warbler) G4 S3S4B -- 
Dendroica magnolia (Magnolia warbler) G5 S3S4B -- 
Vermivora ruficapilla (Nashville warbler) G5 S1S2B I 
Seirus noveboracensis (Northern waterthrush) G5 S2S3B -- 
Troglodytes troglodytes (Winter wren) G5 S2B -- 
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Rare, Threatened, and Endangered Species in Anacostia Park 
(designated by the State of Maryland)1

Species 
Federal 

Rank 
Maryland 

Rank1
Maryland 
Status1,2

1  The District of Columbia utilizes the species rankings adopted by the Maryland Wildlife and Heritage Service Natural Heritage 
Program.  

2  This is the status of a species as determined by the Maryland Department of Natural Resources, in accordance with the Non-
game and Endangered Species Conservation Act.  Definitions as shown below have been taken from Code of Maryland Regu-
lations (COMAR) 08.03.08. 

 
Global Rank 

G4 Apparently secure globally, although it may be quite rare in parts of its range, especially at the periphery. 
G5 Demonstrably secure globally, although it may be quite rare in parts of its range, especially at the periphery. 
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[blank] 



Chemical Form of Chemical Source
Meadow Vole 
(mg/kg/day)

Short-tailed 
Shrew 

(mg/kg/day)

American 
Robin 

(mg/kg/day)

Great Blue 
Heron 

(mg/kg/day)

Redtailed 
Hawk 

(mg/kg/day)
Red Fox 

(mg/kg/day)
2,4-Dimethylphenol NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A
2-Butanone NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A
2-Methylnaphthalene NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A

4,4'-DDD NOAELs are for DDT and its metabolites 1 0.8 0.8 0.0028 0.0028 0.0028 0.8

4,4'-DDE NOAELs are for DDT and its metabolites 1 0.8 0.8 0.0028 0.0028 0.0028 0.8

4,4'-DDT NOAELs are for DDT and its metabolites 1 0.8 0.8 0.0028 0.0028 0.0028 0.8
4-Chloraniline NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A
4-Methylphenol NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A
Acenaphthene 1.3 1.3 10 10 10 1.3
Acenaphthylene NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A
Acetone 1 10 10 N/A N/A N/A 10
Aldrin 1 0.2 0.2 N/A N/A N/A 0.2
Alpha-BHC NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A
alpha-Chlordane Chlordane 1 4.6 4.6 2.14 2.14 2.14 4.6

Aluminum
Aluminum chloride for mammals and 
aluminum sulfate for avian species 1 1.93 1.93 109.7 109.7 109.7 1.93

Anthracene 1.3 1.3 10 10 10 1.3
Antimony Antimony potassium tartrate 2 0.059 0.059 N/A N/A N/A 0.059

Arsenic
Arsenite for mammals and sodium arsenite 
for avian species 3 1.04 1.04 2.24 2.24 2.24 1.04

Barium
Barium chloride for mammals and barium 
hydroxide for avian species 4 51.8 51.8 20.8 20.8 20.8 51.8

Benzene 1 26.36 26.36 N/A N/A N/A 26.36
Benzo(a)anthracene 1.3 1.3 10 10 10 1.3
Benzo(a)pyrene 1 1 1 N/A N/A N/A 1
Benzo(b)fluoranthene 1.3 1.3 10 10 10 1.3
Benzo(g,h,i)perylene 1.3 1.3 10 10 10 1.3
Benzo(k)fluoranthene 1.3 1.3 10 10 10 1.3
Benzoic acid NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A
Beryllium Beryllium sulfate 5 0.532 0.532 N/A N/A N/A 0.532
Beta-BHC 1 0.4 0.4 N/A N/A N/A 0.4
Bis(2-ethylhexyl)phthalate 1 18.3 18.3 1.1 1.1 1.1 18.3
Butylbenzylphthalate 159 159 N/A N/A N/A 159
Cadmium Cadmium chloride 6 0.77 0.077 1.47 1.47 1.47 0.77

Carbazole NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A

Table H-1. No Observed Adverse Effects Levels (NOAELs), Kenilworth Park North Landfill, Washington D.C.

Table 7-8 through 7-10 Revised 021307.xls/NOAELSH-1/11/7/2007/4:00 PM



Chemical Form of Chemical Source
Meadow Vole 
(mg/kg/day)

Short-tailed 
Shrew 

(mg/kg/day)

American 
Robin 

(mg/kg/day)

Great Blue 
Heron 

(mg/kg/day)

Redtailed 
Hawk 

(mg/kg/day)
Red Fox 

(mg/kg/day)

Table H-1. No Observed Adverse Effects Levels (NOAELs), Kenilworth Park North Landfill, Washington D.C.

Nickel
Nickel sulfate hexahydrate for mammals 
and nickel sulfate for avaian species 1 40 40 77.4 77.4 77.4 40

PCB-1242 1 0.069 0.069 0.41 0.41 0.41 0.069
PCB-1248 1 0.01 0.01 N/A N/A N/A 0.01
PCB-1254 1 0.068 0.068 0.18 0.18 0.18 0.14
PCB-1260 0.1 0.1 0.9 0.9 0.9 0.1
Phenanthrene 1.3 1.3 10 10 10 1.3
Phenol NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A
Pyrene NOAELs not available for this chemical 1.3 1.3 10 10 10 1.3

Selenium
Selenate for mammals and sodium selenite 
for avain species 1 0.2 0.2 0.5 0.5 0.5 0.2

Silver 140 140 N/A N/A N/A 140

Thallium Thallium sulfate 1 0.0074 0.0074 N/A N/A N/A 0.0074
Toluene 1 26 26 N/A N/A N/A 26

Vanadium
Metavanadate for mammals and vanadyl 
sulfate for avian species 10 4.16 4.16 0.344 0.344 0.344 4.16

Zinc avian species 1 160 160 70 70 70 160

Table 7-8 through 7-10 Revised 021307.xls/NOAELSH-1/11/7/2007/4:00 PM



Chemical Form of Chemical

Meadow 
Vole 

(mg/kg/day)

Short-tailed 
Shrew 

(mg/kg/day)

American 
Robin 

(mg/kg/day)

Great Blue 
Heron 

(mg/kg/day)

Redtailed 
Hawk 

(mg/kg/day)
Red Fox 

(mg/kg/day) Source

2,4-Dimethylphenol
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

2-Butanone
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

2-Methylnaphthalene
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

4,4'-DDD metabolites 4 4 0.028 0.028 0.028 4 1
4,4'-DDE metabolites 4 4 0.028 0.028 0.028 4 1
4,4'-DDT metabolites 4 4 0.028 0.028 0.028 4 1

4-Chloraniline
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

4-Methylphenol
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

Acenaphthene 2.6 2.6 100 100 100 2.6

Acenaphthylene
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

Acetone 50 50 N/A N/A N/A 50 1
Aldrin 1 1 N/A N/A N/A 1 1

Alpha-BHC
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

Alpha-Chlordane Chlordane 9.2 9.2 10.7 10.7 10.7 9.2 1
Aluminum Aluminum chloride 19.3 19.3 N/A N/A N/A 19.3 1
Anthracene 2.6 2.6 100 100 100 2.6
Antimony Antimony potassium tartrate 0.59 0.59 N/A N/A N/A 0.59 1

Arsenic
Arsenite for mammals and copper 
acetoarsenite for avian species 1.66 1.66 3.55 3.55 3.55 1.66 2

Barium Barium hydroxide 121 121 41.7 41.7 41.7 121 3
Benzene 263.6 263.6 N/A N/A N/A 263.6 1
Benzo(a)anthracene 2.6 2.6 100 100 100 2.6
Benzo(a)pyrene 10 10 N/A N/A N/A 10 1
Benzo(b)fluoranthene 2.6 2.6 100 100 100 2.6
Benzo(g,h,i)perylene 2.6 2.6 100 100 100 2.6
Benzo(k)fluoranthene 2.6 2.6 100 100 100 2.6

Benzoic acid
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

Beryllium
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

Beta-BHC 2 2 N/A N/A N/A 2 1

Table H-2. Lowest Observed Adverse Effects Levels (LOAELs), Kenilworth Park North Landfill, Washington D.C.
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Chemical Form of Chemical

Meadow 
Vole 

(mg/kg/day)

Short-tailed 
Shrew 

(mg/kg/day)

American 
Robin 

(mg/kg/day)

Great Blue 
Heron 

(mg/kg/day)

Redtailed 
Hawk 

(mg/kg/day)
Red Fox 

(mg/kg/day) Source

Table H-2. Lowest Observed Adverse Effects Levels (LOAELs), Kenilworth Park North Landfill, Washington D.C.

Bis(2-
ethylhexyl)phthalate 183 183 N/A N/A N/A 183 1
Butylbenzylphthalate 1590 1590 N/A N/A N/A 1590
Cadmium Cadmium chloride 1 1 2.37 2.37 2.37 1 6

Carbazole
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

Carbon Disulfide
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

Chlorobenzene
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

Chloroform 41 41 N/A N/A N/A 41 1

Chromium
Chromium +3 as potassium 
chromium alum N/A N/A 2.78 2.78 2.78 N/A 7

Chrysene 2.6 2.6 100 100 100 2.6

Cobalt
LOAELs not available for this 
chemical 10.9 10.9 7.8 7.8 7.8 10.9 8

Copper
Copper sulfate for mammals and 
copper oxide for avian species 15.14 15.14 61.7 61.7 61.7 15.14 1

Delta-BHC
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

Dibenzo(a,h)anthracene
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

Dibenzofuran
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

Dieldrin 0.2 0.2 N/A N/A N/A 0.2 1
Dimethyl Phthalate chemical N/A N/A N/A N/A N/A N/A
Di-n-butyl-phthalate 1833 1833 1.1 1.1 1.1 1833 1

Di-n-octyl-phthalate
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

Endosulfan I 
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

Endosulfan II
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A 1

Endrin 0.92 0.92 0.1 0.1 0.1 0.92

Endrin Aldehyde
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

Endrin Ketone
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

Fluoranthene 2.6 2.6 100 100 100 2.6
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Chemical Form of Chemical

Meadow 
Vole 

(mg/kg/day)

Short-tailed 
Shrew 

(mg/kg/day)

American 
Robin 

(mg/kg/day)

Great Blue 
Heron 

(mg/kg/day)

Redtailed 
Hawk 

(mg/kg/day)
Red Fox 

(mg/kg/day) Source

Table H-2. Lowest Observed Adverse Effects Levels (LOAELs), Kenilworth Park North Landfill, Washington D.C.

Fluorene 2.6 2.6 100 100 100 2.6

Gamma-BHC
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

Gamma-chlordane Chlordane 9.2 9.2 10.7 10.7 10.7 9.2 1
Heptachlor 1 1 N/A N/A N/A 1
Heptachlor epoxide Heptachlor 2.183 2.857 N/A N/A N/A 0.687

Indeno(1,2,3-cd)pyrene 2.6 2.6 100 100 100 2.6
Iron 500 500 1000 1000 1000 500
Lead Lead acetate 5 5 1.94 1.94 1.94 5 9
Manganese Manganese oxide 284 284 N/A N/A N/A 284 1

Mercury

y y
mammals and methyl mercury 
dicyandiamide N/A N/A 0.9 0.9 0.9 N/A 1

Methoxychlor 8 8 N/A N/A N/A 8 1
Methylene Chloride 50 50 N/A N/A N/A 50 1
Napthalene 2.6 2.6 100 100 100 2.6

Nickel

Nickel sulfate hexahydrate for 
mammals and nickel sulfate for 
avian species 80 80 107 107 107 80 1

PCB-1242 0.69 0.69 N/A N/A N/A 0.69 1
PCB-1248 0.1 0.1 N/A N/A N/A 0.1 1
PCB-1254 0.68 0.68 1.8 1.8 1.8 0.69 1
PCB-1260 0.13 0.13 9 9 9 0.13
Phenanthrene 2.6 2.6 100 100 100 2.6

Phenol
LOAELs not available for this 
chemical N/A N/A N/A N/A N/A N/A

Pyrene
LOAELs not available for this 
chemical 2.6 2.6 100 100 100 2.6

Selenium
Selenate for mammals and sodium 
selenite for avain species 0.33 0.33 1 1 1 0.33 1

Silver 1400 1400 N/A N/A N/A 1400
Thallium Thallium sulfate 0.074 0.074 N/A N/A N/A 0.074 1
Toluene 260 260 N/A N/A N/A 260 1
Vanadium Metavanadate 5.11 5.11 0.413 0.413 0.413 5.11 10

Zinc
Zinc oxide for mammals and zinc 
sulfate for avian species 320 320 124 124 124 320 1

Notes:
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Chemical Form of Chemical

Meadow 
Vole 

(mg/kg/day)

Short-tailed 
Shrew 

(mg/kg/day)

American 
Robin 

(mg/kg/day)

Great Blue 
Heron 

(mg/kg/day)

Redtailed 
Hawk 

(mg/kg/day)
Red Fox 

(mg/kg/day) Source

Table H-2. Lowest Observed Adverse Effects Levels (LOAELs), Kenilworth Park North Landfill, Washington D.C.

If not otherwise indicated, the values were obtained from the existing ERT table.
N/A - Not applicable or not available.

4 USEPA 2005c.  Ecological Soil Screening Levels for Barium.  Interim Final.  Office of Solid Waste and Emergency Response (OSWER) Directive 9285.7-
63.  OSWER, Washington, D.C.

1 Sample, B., D. Opreski, and G. Suter, 1996.  Toxicological Benchmarks for Wildlife: 1996 Revision.  Risk Assessment Program, Health Sciences Research 
2 USEPA 2005a.  Ecological Soil Screening Levels for Antimony.  Interim Final.  Office of Solid Waste and Emergency Response (OSWER) Directive 9285.7-
3 USEPA  2005b.  Ecological Soil Screening Levels for Arsenic.  Interim Final.  Office of Solid Waste and Emergency Response (OSWER) Directive 9285.7-

9 USEPA 2005h.  Ecological Soil Screening Levels for Lead.  Interim Final.  Office of Solid Waste and Emergency Response (OSWER) Directive 9285.7-70.  
10 USEPA 2005i.  Ecological Soil Screening Levels for Vanadium.  Interim Final.  Office of Solid Waste and Emergency Response (OSWER) Directive 

5 USEPA 2005d.  Ecological Soil Screening Levels for Beryllium.  Interim Final.  Office of Solid Waste and Emergency Response (OSWER) Directive 9285.7-
6 USEPA 2005e.  Ecological Soil Screening Levels for Cadmium.  Interim Final.  Office of Solid Waste and Emergency Response (OSWER) Directive 9285.7-
7 USEPA 2005f.  Ecological Soil Screening Levels for Chromium.  Interim Final.  Office of Solid Waste and Emergency Response (OSWER) Directive 
8 USEPA 2005g.  Ecological Soil Screening Levels for Cobalt.  Interim Final.  Office of Solid Waste and Emergency Response (OSWER) Directive 9285.7-
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Table H-3.  Terrestrial Receptor: Meadow Vole, Kenilworth Park North Landfill, Washington D.C.

Meadow Vole
(Conservative Dose Equation Inputs)
Body Weight 0.0170000 kg
Food Ingestion Rate 0.0059500 kg/day
Water Ingestion Rate 0.0035700 L/day
Soil Ingestion Rate 0.0001428 kg/day

Maximum Concentrations used to calculate the Hazard Quotients (HQ)
Soil Water Vegetation Dose NOAEL LOAEL NOAEL LOAEL

(mg/kg) (µg/l) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

2,4-Dimethylphenol 0 5 0 0.001 N/A N/A N/A N/A
2-Methylnapthalene 0.037 7 0.037 0.015 N/A N/A N/A N/A
4,4'-DDD 0.175 0.098 0.175 0.063 0.8 4 7.84E-02 1.57E-02
4,4'-DDE 0.283 0.032 0.283 0.101 0.8 4 1.27E-01 2.54E-02
4,4'-DDT 0.377 0.122 0.377 0.135 0.8 4 1.69E-01 3.38E-02
4-Choroaniline 0.36 0 0.36 0.129 N/A N/A N/A N/A
Acenaphthene 0.147 5 0.147 0.054 1.3 2.6 4.13E-02 2.07E-02
Acenaphthylene 0.425 0 0.425 0.152 N/A N/A N/A N/A
Aldrin 0.0148 0.122 0.0148 0.005 0.2 1 2.66E-02 5.33E-03
Alpha-BHC 0 0.039 0 0.000 N/A N/A N/A N/A
alpha-Chlordane 0.41 0.03 0.41 0.147 4.6 9.2 3.19E-02 1.60E-02
Aluminum 11,700 74300 11700 4208.883 1.93 19.3 2.18E+03 2.18E+02
Anthracene 0.337 2 0.337 0.121 1.3 2.6 9.32E-02 4.66E-02
Antimony 9 4.26 9 3.226 0.059 0.59 5.47E+01 5.47E+00
Arsenic 7 160 7 2.542 1.04 1.66 2.44E+00 1.53E+00
Barium 637 2200 637 228.763 51.8 121 4.42E+00 1.89E+00
Benzene 0 42 0 0.009 26.36 263.6 3.35E-04 3.35E-05
Benzo(a)anthracene 1.1 3 1.1 0.395 1.3 2.6 3.04E-01 1.52E-01
Benzo(a)pyrene 1.1 2 1.1 0.395 1 10 3.95E-01 3.95E-02
Benzo(b)fluoranthene 1.4 3 1.4 0.502 1.3 2.6 3.86E-01 1.93E-01
Benzo(g,h,i)perylene 0.72 1 0.72 0.258 1.3 2.6 1.99E-01 9.93E-02
Benzo(k)fluoranthene 1.5 0 1.5 0.538 1.3 2.6 4.14E-01 2.07E-01
Benzoic acid 0 140 0 0.029 N/A N/A N/A N/A
Beryllium 1 6.7 1 0.360 0.532 N/A 6.76E-01 N/A
Beta-BHC 0 0.099 0 0.000 0.4 2 5.20E-05 1.04E-05
Bis(2-ethylhexyl)phthalate 1.1 13 1.1 0.397 18.3 183 2.17E-02 2.17E-03
Cadmium 11 7.4 11 3.944 0.77 1 5.12E+00 3.94E+00
Carbazole 0.147 0 0.147 0.053 N/A N/A N/A N/A
Carbon Disulfide 0 3.1 0 0.001 N/A N/A N/A N/A
Chlorobenzene 0 8.2 0 0.002 N/A N/A N/A N/A

COPEC
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Table H-3.  Terrestrial Receptor: Meadow Vole, Kenilworth Park North Landfill, Washington D.C.

Meadow Vole
(Conservative Dose Equation Inputs)
Body Weight 0.0170000 kg
Food Ingestion Rate 0.0059500 kg/day
Water Ingestion Rate 0.0035700 L/day
Soil Ingestion Rate 0.0001428 kg/day

Maximum Concentrations used to calculate the Hazard Quotients (HQ)
Soil Water Vegetation Dose NOAEL LOAEL NOAEL LOAEL

(mg/kg) (µg/l) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl
COPEC

PCB-1242 0 0 0 0.000 0.069 0.69 0.00E+00 0.00E+00
PCB-1248 0 0.39 0 0.000 0.01 0.1 8.19E-03 8.19E-04
PCB-1254 6.98 0.86 6.98 2.502 0.068 0.68 3.68E+01 3.68E+00
PCB-1260 2.68 0 2.68 0.961 0.1 0.13 9.61E+00 7.39E+00
Phenanthrene 0.11 9 0.11 0.041 1.3 2.6 3.18E-02 1.59E-02
Phenol 0 0 0 0.000 N/A N/A N/A N/A
Pyrene 1.5 5 1.5 0.539 1.3 2.6 4.14E-01 2.07E-01
Selenium 1 21.94 1 0.363 0.2 0.33 1.82E+00 1.10E+00
Silver 102 13 102 36.560 140 1400 2.61E-01 2.61E-02
Thallium 2 0 2 0.717 0.0074 0.074 9.69E+01 9.69E+00
Toluene 0 24 0 0.005 26 260 1.94E-04 1.94E-05
Vanadium 74 280 74 26.580 4.16 5.11 6.39E+00 5.20E+00
Zinc 1,020 2800 1,020 366.156 160 320 2.29E+00 1.14E+00

Key:
mg/kg - millgrams per kilogram
mg/L - milligrams per liter
mg/kg/day - milligrams per kilogram per day
HQ - Hazard Quotient
HQn - Hazard Quotient using the NOAEL
HQl - Hazard Quotient using the LOAEL
NOAEL - No observed adverse effects level
LOAEL - Lowest observed adverse effects level
kg - kilograms
kg/day - kilograms per day
L/day - liter per day
N/A - chemical was not detected in media evaluated and/or a NOAEL/LOAEL was not available
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Table H-4. Terrestrial Receptor: Short-Tailed Shrew, Kenilworth Park North Landfill, Washington D.C.

Short-Tailed Shrew
(Conservative Dose Equation Inputs)
Body Weight 0.0150000 kg
Food Ingestion Rate 0.0093000 kg/day
Water Ingestion Rate 0.0033450 L/day
Soil Ingestion Rate 0.0009672 kg/day

Maximum Concentrations used to calculate the Hazard Quotients (HQ)
Soil Water Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

(mg/kg) (µg/l) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

2,4-Dimethylphenol 0 5 0 0.001 N/A N/A N/A N/A
2-Methylnapthalene 0.037 7 0.037 0.027 N/A N/A N/A N/A
4,4'-DDD 0.175 0.098 0.175 0.120 0.8 4 1.50E-01 3.00E-02
4,4'-DDE 0.283 0.032 0.283 0.194 0.8 4 2.42E-01 4.84E-02
4,4'-DDT 0.377 0.122 0.377 0.258 0.8 4 3.23E-01 6.45E-02
4-Choroaniline 0.36 0 0.36 0.246 N/A N/A N/A N/A
Acenaphthene 0.147 5 0.147 0.102 1.3 2.6 7.83E-02 3.91E-02
Acenaphthylene 0.425 0 0.425 0.291 N/A N/A N/A N/A
Aldrin 0.0148 0.122 0.0148 0.010 0.2 1 5.08E-02 1.02E-02
Alpha-BHC 0 0.039 0 0.000 N/A N/A N/A N/A
alpha-Chlordane 0.41 0.03 0.41 0.281 4.6 9.2 6.10E-02 3.05E-02
Aluminum 11,700 74300 11,700 8024.985 1.93 19.3 4.16E+03 4.16E+02
Anthracene 0.337 2 0.337 0.231 1.3 2.6 1.78E-01 8.89E-02
Antimony 9 4.26 9 6.161 0.059 0.59 1.04E+02 1.04E+01
Arsenic 7 160 7 4.827 1.04 1.66 4.64E+00 2.91E+00
Barium 637 2200 637 436.504 51.8 121 8.43E+00 3.61E+00
Benzene 0 42 0 0.009 26.36 263.6 3.55E-04 3.55E-05
Benzo(a)anthracene 1.1 3 1.1 0.754 1.3 2.6 5.80E-01 2.90E-01
Benzo(a)pyrene 1.1 2 1.1 0.753 1 10 7.53E-01 7.53E-02
Benzo(b)fluoranthene 1.4 3 1.4 0.959 1.3 2.6 7.38E-01 3.69E-01
Benzo(g,h,i)perylene 0.72 1 0.72 0.493 1.3 2.6 3.79E-01 1.90E-01
Benzo(k)fluoranthene 1.5 0 1.5 1.027 1.3 2.6 7.90E-01 3.95E-01
Benzoic acid 0 140 0 0.031 N/A N/A N/A N/A
Beryllium 1 6.7 1 0.686 0.532 N/A 1.29E+00 N/A
Beta-BHC 0 0.099 0 0.000 0.4 2 5.52E-05 1.10E-05
Bis(2-ethylhexyl)phthalate 1.1 13 1.1 0.756 18.3 183 4.13E-02 4.13E-03
Cadmium 11 7.4 11 7.531 0.077 1 9.78E+01 7.53E+00
Carbazole 0.147 0 0.147 0.101 N/A N/A N/A N/A
Carbon disulfide 0 3.1 0 0.001 N/A N/A N/A N/A
Clorobenzene 0 8.2 0 0.002 1.3 2.6 1.41E-03 7.03E-04

COPEC
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Table H-4. Terrestrial Receptor: Short-Tailed Shrew, Kenilworth Park North Landfill, Washington D.C.

Short-Tailed Shrew
(Conservative Dose Equation Inputs)
Body Weight 0.0150000 kg
Food Ingestion Rate 0.0093000 kg/day
Water Ingestion Rate 0.0033450 L/day
Soil Ingestion Rate 0.0009672 kg/day

Maximum Concentrations used to calculate the Hazard Quotients (HQ)
Soil Water Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

(mg/kg) (µg/l) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl
COPEC

Chloroform 0 14 0 0.003 15 41 2.08E-04 7.61E-05
Chromium 452 210 452 309.432 2.4 N/A 1.29E+02 N/A
Chrysene 0.99 3 0.99 0.678 1.3 2.6 5.22E-01 2.61E-01
Cobalt 12 140 12 8.245 7.33 10.9 1.12E+00 7.56E-01
Copper 537 620 537 367.704 11.7 15.14 3.14E+01 2.43E+01
Delta-BHC 0.0317 0.035 0.0317 0.022 N/A N/A N/A N/A
Dibenzo(a,h)anthracene 0.38 0.5 0.38 0.260 N/A N/A N/A N/A
Dibenzofuran 0.05 2 0.05 0.035 N/A N/A N/A N/A
Dieldrin 0.82 0.097 0.82 0.561 0.02 0.2 2.81E+01 2.81E+00
Dimethyl phthalate 0 11 0 0.002 N/A N/A N/A N/A
Di-n-butyl-phthalate 1.78 0 1.78 1.218 550 1833 2.22E-03 6.65E-04
Endosulfan I 0.127 0.03 0.127 0.087 0.15 N/A 5.80E-01 N/A
Endosulfan II 0.0937 0.059 0.0937 0.064 0.15 N/A 4.28E-01 N/A
Endrin 0.0614 0.02 0.0614 0.042 0.092 0.92 4.57E-01 4.57E-02
Endrin aldehyde 0.377 0.122 0.377 0.258 N/A N/A N/A N/A
Endrin ketone 0.0823 0.03 0.0823 0.056 N/A N/A N/A N/A
Fluoranthene 1.88 6 1.88 1.288 1.3 2.6 9.91E-01 4.95E-01
Fluorene 0.149 4 0.149 0.103 1.3 2.6 7.91E-02 3.96E-02
Gamma-BHC 0 0 0 0.000 8 N/A 0.00E+00 N/A
Gamma-chlordane 0.438 0.067 0.438 0.300 4.6 9.2 6.52E-02 3.26E-02
Heptachlor 0 0.075 0 0.000 0.218 1 7.67E-05 1.67E-05
Heptachlor epoxide 0.054 0 0.054 0.037 0.1 2.857 3.70E-01 1.29E-02
Indeno(1,2,3-cd)pyrene 0.78 1 0.78 0.534 1.3 2.6 4.11E-01 2.05E-01
Iron 24,800 405,000 24,800 17065.419 50 500 3.41E+02 3.41E+01
Lead 407 1400 407 278.896 4.7 5 5.93E+01 5.58E+01
Manganese 521 4900 521 357.707 88 284 4.06E+00 1.26E+00
Mercury 9 0.69 9 6.160 13.2 N/A 4.67E-01 N/A
Methoxychlor 0.025 0 0.025 0.017 4 8 4.28E-03 2.14E-03
Napthalene 0.049 38 0.049 0.042 1.3 2.6 3.23E-02 1.62E-02
Nickel 55 130 55 37.675 40 80 9.42E-01 4.71E-01
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Table H-4. Terrestrial Receptor: Short-Tailed Shrew, Kenilworth Park North Landfill, Washington D.C.

Short-Tailed Shrew
(Conservative Dose Equation Inputs)
Body Weight 0.0150000 kg
Food Ingestion Rate 0.0093000 kg/day
Water Ingestion Rate 0.0033450 L/day
Soil Ingestion Rate 0.0009672 kg/day

Maximum Concentrations used to calculate the Hazard Quotients (HQ)
Soil Water Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

(mg/kg) (µg/l) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl
COPEC

PCB-1242 0 0 0 0.000 0.069 0.69 0.00E+00 0.00E+00
PCB-1248 0 0.39 0 0.000 0.01 0.1 8.70E-03 8.70E-04
PCB-1254 6.98 0.86 6.98 4.778 0.068 0.68 7.03E+01 7.03E+00
PCB-1260 2.68 0 2.68 1.834 0.1 0.13 1.83E+01 1.41E+01
Phenanthrene 0.11 9 0.11 0.077 1.3 2.6 5.95E-02 2.97E-02
Phenol 0 0 0 0.000 N/A N/A N/A N/A
Pyrene 1.5 5 1.5 1.028 1.3 2.6 7.91E-01 3.95E-01
Selenium 1 21.94 1 0.689 0.2 0.33 3.45E+00 2.09E+00
Silver 102 13 102 69.820 140 1400 4.99E-01 4.99E-02
Thallium 2 0 2 1.369 0.0074 0.074 1.85E+02 1.85E+01
Toluene 0 24 0 0.005 26 260 2.06E-04 2.06E-05
Vanadium 74 280 74 50.714 4.16 5.11 1.22E+01 9.92E+00
Zinc 1,020 2800 1,020 698.794 160 320 4.37E+00 2.18E+00

Key:
mg/kg - millgrams per kilogram
mg/L - milligrams per liter
mg/kg/day - milligrams per kilogram per day
HQ - Hazard Quotient
HQn - Hazard Quotient using the NOAEL
HQl - Hazard Quotient using the LOAEL
NOAEL - No observed adverse effects level
LOAEL - Lowest observed adverse effects level
kg - kilograms
kg/day - kilograms per day
L/day - liter per day
N/A - chemical was not detected in media evaluated and/or a NOAEL/LOAEL was not available
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TableH-5. Terrestrial Receptor: American Robin, Kenilworth Park North Landfill, Washington D.C.

American Robin
(Conservative Dose Equation Inputs)
Body Weight 0.0773000 kg
Food Ingestion Rate 0.1175000 kg/day
Water Ingestion Rate 0.0108000 L/day
Soil Ingestion Rate 0.0352500 kg/day

Maximum Concentrations used to calculate the Hazard Quotients (HQ)
Soil Water Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

(mg/kg) (µg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

2,4-Dimethylphenol 0 5 0 0.001 N/A N/A N/A N/A
2-Methylnapthalene 0.037 7 0.037 0.074 N/A N/A N/A N/A
4,4'-DDD 0.175 0.098 0.175 0.346 0.0028 0.028 1.24E+02 1.24E+01
4,4'-DDE 0.283 0.032 0.283 0.559 0.0028 0.028 2.00E+02 2.00E+01
4,4'-DDT 0.377 0.122 0.377 0.745 0.0028 0.028 2.66E+02 2.66E+01
4-Choroaniline 0.36 0 0.36 0.711 N/A N/A N/A N/A
Acenaphthene 0.147 5 0.147 0.291 10 100 2.91E-02 2.91E-03
Acenaphthylene 0.425 0 0.425 0.840 N/A N/A N/A N/A
Aldrin 0.0148 0.122 0.0148 0.029 N/A N/A N/A N/A
Alpha-BHC 0 0.039 0 0.000 N/A N/A N/A N/A
alpha-Chlordane 0.41 0.03 0.41 0.810 2.14 10.7 3.79E-01 7.57E-02
Aluminum 11,700 74300 11,700 23130.368 109.7 N/A 2.11E+02 N/A
Anthracene 0.337 2 0.337 0.666 10 100 6.66E-02 6.66E-03
Antimony 9 4.26 9 17.785 N/A N/A N/A N/A
Arsenic 7 160 7 13.855 2.24 3.55 6.19E+00 3.90E+00
Barium 637 2200 637 1259.062 20.8 41.7 6.05E+01 3.02E+01
Benzene 0 42 0 0.006 N/A N/A N/A N/A
Benzo(a)anthracene 1.1 3 1.1 2.174 10 100 2.17E-01 2.17E-02
Benzo(a)pyrene 1.1 2 1.1 2.174 N/A N/A N/A N/A
Benzo(b)fluoranthene 1.4 3 1.4 2.767 10 100 2.77E-01 2.77E-02
Benzo(g,h,i)perylene 0.72 1 0.72 1.423 10 100 1.42E-01 1.42E-02
Benzo(k)fluoranthene 1.5 0 1.5 2.964 10 100 2.96E-01 2.96E-02
Benzoic acid 0 140 0 0.020 N/A N/A N/A N/A
Beryllium 1 6.7 1 1.977 N/A N/A N/A N/A
Beta-BHC 0 0.099 0 0.000 N/A N/A N/A N/A
Bis(2-ethylhexyl)phthalate 1.1 13 1.1 2.175 1.1 N/A 1.98E+00 N/A
Cadmium 11 7.4 11 21.738 1.47 2.37 1.48E+01 9.17E+00
Carbazole 0.147 0 0.147 0.290 N/A N/A N/A N/A
Carbon Disulfide 0 3.1 0 0.000 N/A N/A N/A N/A
Chlorobenzene 0 8.2 0 0.001 N/A N/A N/A N/A

COPEC
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TableH-5. Terrestrial Receptor: American Robin, Kenilworth Park North Landfill, Washington D.C.

American Robin
(Conservative Dose Equation Inputs)
Body Weight 0.0773000 kg
Food Ingestion Rate 0.1175000 kg/day
Water Ingestion Rate 0.0108000 L/day
Soil Ingestion Rate 0.0352500 kg/day

Maximum Concentrations used to calculate the Hazard Quotients (HQ)
Soil Water Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

(mg/kg) (µg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl
COPEC

Chloroform 0 14 0 0.002 N/A N/A N/A N/A
Chromium 452 210 452 893.212 2.66 2.78 3.36E+02 3.21E+02
Chrysene 0.99 3 0.99 1.957 10 100 1.96E-01 1.96E-02
Cobalt 12 140 12 23.732 7.61 7.8 3.12E+00 3.04E+00
Copper 537 620 537 1061.235 11.7 61.7 9.07E+01 1.72E+01
Delta-BHC 0.0317 0.035 0.0317 0.063 N/A N/A N/A N/A
Dibenzo(a,h)anthracene 0.38 0.5 0.38 0.751 N/A N/A N/A N/A
Dibenzofuran 0.05 2 0.05 0.099 N/A N/A N/A N/A
Dieldrin 0.82 0.097 0.82 1.620 0.077 N/A 2.10E+01 N/A
Dimethyl phthalate 0 11 0 0.002 N/A N/A N/A N/A
Di-n-butyl-phthalate 1.78 0 1.78 3.517 0.11 1.1 3.20E+01 3.20E+00
Endosulfan I 0.127 0.03 0.127 0.251 10 N/A 2.51E-02 N/A
Endosulfan II 0.0937 0.059 0.0937 0.185 10 N/A 1.85E-02 N/A
Endrin 0.0614 0.02 0.0614 0.121 0.01 0.1 1.21E+01 1.21E+00
Endrin aldehyde 0.377 0.122 0.377 0.745 N/A N/A N/A N/A
Endrin ketone 0.0823 0.03 0.0823 0.163 N/A N/A N/A N/A
Fluoranthene 1.88 6 1.88 3.716 10 100 3.72E-01 3.72E-02
Fluorene 0.149 4 0.149 0.295 10 100 2.95E-02 2.95E-03
Gamma-BHC 0 0 0 0.000 N/A N/A N/A N/A
Gamma-chlordane 0.438 0.067 0.438 0.866 2.14 10.7 4.04E-01 8.09E-02
Heptaclor 0 0.075 0 0.000 N/A N/A N/A N/A
Heptachlor epoxide 0.054 0 0.054 0.107 N/A N/A N/A N/A
Indeno(1,2,3-cd)pyrene 0.78 1 0.78 1.541 10 100 1.54E-01 1.54E-02
Iron 24800 405000 24800 49063.053 100 1000 4.91E+02 4.91E+01
Lead 407 1400 407 804.455 1.63 1.94 4.94E+02 4.15E+02
Manganese 521 4900 521 1030.216 977 N/A 1.05E+00 N/A
Mercury 9 0.69 9 17.785 0.45 0.9 3.95E+01 1.98E+01
Methoxychlor 0.025 0 0.025 0.049 N/A N/A N/A N/A
Napthalene 0.049 38 0.049 0.102 10 100 1.02E-02 1.02E-03
Nickel 55 130 55 108.702 77.4 107 1.40E+00 1.02E+00
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TableH-5. Terrestrial Receptor: American Robin, Kenilworth Park North Landfill, Washington D.C.

American Robin
(Conservative Dose Equation Inputs)
Body Weight 0.0773000 kg
Food Ingestion Rate 0.1175000 kg/day
Water Ingestion Rate 0.0108000 L/day
Soil Ingestion Rate 0.0352500 kg/day

Maximum Concentrations used to calculate the Hazard Quotients (HQ)
Soil Water Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

(mg/kg) (µg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl
COPEC

PCB-1242 0 0 0 0.000 0.41 N/A 0.00E+00 N/A
PCB-1248 0 0.39 0 0.000 N/A N/A N/A N/A
PCB-1254 6.98 0.86 6.98 13.793 0.18 1.8 7.66E+01 7.66E+00
PCB-1260 2.68 0 2.68 5.296 0.9 9 5.88E+00 5.88E-01
Phenanthrene 0.11 9 0.11 0.219 10 100 2.19E-02 2.19E-03
Phenol 0 0 0 0.000 N/A N/A N/A N/A
Pyrene 1.5 5 1.5 2.965 10 100 2.96E-01 2.96E-02
Selenium 1 21.94 1 1.979 0.5 1 3.96E+00 1.98E+00
Silver 102 13 102 201.561 N/A N/A N/A N/A
Thallium 2 0 2 3.952 N/A N/A N/A N/A
Toluene 0 24 0 0.003 N/A N/A N/A N/A
Vanadium 74 280 74 146.268 0.344 0.413 4.25E+02 3.54E+02
Zinc 1020 2800 1020 2015.980 70 124 2.88E+01 1.63E+01

Key:
mg/kg - millgrams per kilogram
mg/L - milligrams per liter
mg/kg/day - milligrams per kilogram per day
HQ - Hazard Quotient
HQn - Hazard Quotient using the NOAEL
HQl - Hazard Quotient using the LOAEL
NOAEL - No observed adverse effects level
LOAEL - Lowest observed adverse effects level
kg - kilograms
kg/day - kilograms per day
L/day - liter per day
N/A - chemical was not detected in media evaluated and/or a NOAEL/LOAEL was not available
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Table H-6. Terrestrial Receptor: Red-Tailed Hawk, Kenilworth Park North Landfill, Washington D.C.

Red-Tailed Hawk
(Conservative Dose Equation Inputs)
Body Weight 0.9570000 kg
Food Ingestion Rate 0.4000000 kg/day
Water Ingestion Rate 0.0564600 L/day
Soil Ingestion Rate 0.0028000 kg/day

Maximum Concentrations used to calculate the Hazard Quotients (HQ)

Soil Water
Small 

Mammal Dose NOAEL LOAEL NOAEL LOAEL
(mg/kg) (µg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

2,4-Dimethylphenol 0 5 0 0.000 N/A N/A N/A N/A
2-Methylnapthalene 0.037 7 0.037 0.016 N/A N/A N/A N/A
4,4'-DDD 0.175 0.098 0.175 0.074 0.0028 0.028 2.63E+01 2.63E+00
4,4'-DDE 0.283 0.032 0.283 0.119 0.0028 0.028 4.25E+01 4.25E+00
4,4'-DDT 0.377 0.122 0.377 0.159 0.0028 0.028 5.67E+01 5.67E+00
4-Choroaniline 0.36 0 0.36 0.152 N/A N/A N/A N/A
Acenaphthene 0.147 5 0.147 0.062 10 100 6.22E-03 6.22E-04
Acenaphthylene 0.425 0 0.425 0.179 N/A N/A N/A N/A
Aldrin 0.0148 0.122 0.0148 0.006 N/A N/A N/A N/A
Alpha-BHC 0 0.039 0 0.000 N/A N/A N/A N/A
alpha-Chlordane 0.41 0.03 0.41 0.173 2.14 10.7 8.06E-02 1.61E-02
Aluminum 11,700 74300 11,700 4928.898 109.7 N/A 4.49E+01 N/A
Anthracene 0.337 2 0.337 0.142 10 100 1.42E-02 1.42E-03
Antimony 9 4.26 9 3.788 N/A N/A N/A N/A
Arsenic 7 160 7 2.956 2.24 3.55 1.32E+00 8.33E-01
Barium 637 2200 637 268.242 20.8 41.7 1.29E+01 6.43E+00
Benzene 0 42 0 0.002 N/A N/A N/A N/A
Benzo(a)anthracene 1.1 3 1.1 0.463 10 100 4.63E-02 4.63E-03
Benzo(a)pyrene 1.1 2 1.1 0.463 N/A N/A N/A N/A
Benzo(b)fluoranthene 1.4 3 1.4 0.589 10 100 5.89E-02 5.89E-03
Benzo(g,h,i)perylene 0.72 1 0.72 0.303 10 100 3.03E-02 3.03E-03
Benzo(k)fluoranthene 1.5 0 1.5 0.631 10 100 6.31E-02 6.31E-03
Benzoic acid 0 140 0 0.008 N/A N/A N/A N/A
Beryllium 1 6.7 1 0.421 N/A N/A N/A N/A
Beta-BHC 0 0.099 0 0.000 N/A N/A N/A N/A
Bis(2-ethylhexyl)phthalate 1.1 13 1.1 0.464 1.1 N/A 4.22E-01 N/A
Cadmium 11 7.4 11 4.630 1.47 2.37 3.15E+00 1.95E+00
Carbazole 0.147 0 0.147 0.062 N/A N/A N/A N/A
Carbon Disulfide 0 3.1 0 0.000 N/A N/A N/A N/A

COPEC
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Table H-6. Terrestrial Receptor: Red-Tailed Hawk, Kenilworth Park North Landfill, Washington D.C.

Red-Tailed Hawk
(Conservative Dose Equation Inputs)
Body Weight 0.9570000 kg
Food Ingestion Rate 0.4000000 kg/day
Water Ingestion Rate 0.0564600 L/day
Soil Ingestion Rate 0.0028000 kg/day

Maximum Concentrations used to calculate the Hazard Quotients (HQ)

Soil Water
Small 

Mammal Dose NOAEL LOAEL NOAEL LOAEL
(mg/kg) (µg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

COPEC

Chlorobenzene 0 8.2 0 0.000 N/A N/A N/A N/A
Chloroform 0 14 0 0.001 N/A N/A N/A N/A
Chromium 452 210 452 190.259 2.66 2.78 7.15E+01 6.84E+01
Chrysene 0.99 3 0.99 0.417 10 100 4.17E-02 4.17E-03
Cobalt 12 140 12 5.059 7.61 7.8 6.65E-01 6.49E-01
Copper 537 620 537 226.059 47 61.7 4.81E+00 3.66E+00
Delta-BHC 0.0317 0.035 0.0317 0.013 N/A N/A N/A N/A
Dibenzo(a,h)anthracene 0.38 0.5 0.38 0.160 N/A N/A N/A N/A
Dibenzofuran 0.05 2 0.05 0.021 N/A N/A N/A N/A
Dieldrin 0.82 0.097 0.82 0.345 0.077 N/A 4.48E+00 N/A
Dimethyl phthalate 0 11 0 0.001 N/A N/A N/A N/A
Di-n-butyl-phthalate 1.78 0 1.78 0.749 0.11 1.1 6.81E+00 6.81E-01
Endosulfan I 0.127 0.03 0.127 0.053 10 N/A 5.35E-03 N/A
Endosulfan II 0.0937 0.059 0.0937 0.039 10 N/A 3.94E-03 N/A
Endrin 0.0614 0.02 0.0614 0.026 0.01 0.1 2.58E+00 2.58E-01
Endrin aldehyde 0.377 0.122 0.377 0.159 N/A N/A N/A N/A
Endrin ketone 0.0823 0.03 0.0823 0.035 N/A N/A N/A N/A
Fluoranthene 1.88 6 1.88 0.792 10 100 7.92E-02 7.92E-03
Fluorene 0.149 4 0.149 0.063 10 100 6.29E-03 6.29E-04
Gamma-BHC 0 0 0 0.000 N/A N/A N/A N/A
Gamma-chlordane 0.438 0.067 0.438 0.184 2.14 10.7 8.61E-02 1.72E-02
Heptachlor 0 0.075 0 0.000 2.14 N/A 2.07E-06 N/A
Heptachlor epoxide 0.054 0 0.054 0.023 N/A N/A N/A N/A
Indeno(1,2,3-cd)pyrene 0.78 1 0.78 0.328 10 100 3.28E-02 3.28E-03
Iron 24,800 405000 24,800 10462.180 100 1,000 1.05E+02 1.05E+01
Lead 407 1400 407 171.388 1.63 1.94 1.05E+02 8.83E+01
Manganese 521 4900 521 219.577 997 N/A 2.20E-01 N/A
Mercury 9 0.69 9 3.788 0.45 0.9 8.42E+00 4.21E+00
Methoxychlor 0.025 0 0.025 0.011 N/A N/A N/A N/A
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Table H-6. Terrestrial Receptor: Red-Tailed Hawk, Kenilworth Park North Landfill, Washington D.C.

Red-Tailed Hawk
(Conservative Dose Equation Inputs)
Body Weight 0.9570000 kg
Food Ingestion Rate 0.4000000 kg/day
Water Ingestion Rate 0.0564600 L/day
Soil Ingestion Rate 0.0028000 kg/day

Maximum Concentrations used to calculate the Hazard Quotients (HQ)

Soil Water
Small 

Mammal Dose NOAEL LOAEL NOAEL LOAEL
(mg/kg) (µg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

COPEC

Napthalene 0.049 38 0.049 0.023 10 100 2.29E-03 2.29E-04
Nickel 55 130 55 23.157 77.4 107 2.99E-01 2.16E-01
PCB-1242 0 0 0 0.000 0.41 N/A 0.00E+00 N/A
PCB-1248 0 0.39 0 0.000 N/A N/A N/A N/A
PCB-1254 6.98 0.86 6.98 2.938 0.18 1.8 1.63E+01 1.63E+00
PCB-1260 2.68 0 2.68 1.128 0.9 9 1.25E+00 1.25E-01
Phenanthrene 0.11 9 0.11 0.047 10 100 4.68E-03 4.68E-04
Phenol 0 0 0 0.000 N/A N/A N/A N/A
Pyrene 1.5 5 1.5 0.632 10 100 6.32E-02 6.32E-03
Selenium 1 21.94 1 0.422 0.5 1 8.44E-01 4.22E-01
Silver 102 13 102 42.932 N/A N/A N/A N/A
Thallium 2 0 2 0.842 N/A N/A N/A N/A
Toluene 0 24 0 0.001 N/A N/A N/A N/A
Vanadium 74 280 74 31.163 0.344 0.413 9.06E+01 7.55E+01
Zinc 1,020 2800 1,020 429.482 70 124 6.14E+00 3.46E+00

Key:
mg/kg - millgrams per kilogram
mg/L - milligrams per liter
mg/kg/day - milligrams per kilogram per day
HQ - Hazard Quotient
HQn - Hazard Quotient using the NOAEL
HQl - Hazard Quotient using the LOAEL
NOAEL - No observed adverse effects level
LOAEL - Lowest observed adverse effects level
kg - kilograms
kg/day - kilograms per day
L/day - liter per day
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Table H-6. Terrestrial Receptor: Red-Tailed Hawk, Kenilworth Park North Landfill, Washington D.C.

Red-Tailed Hawk
(Conservative Dose Equation Inputs)
Body Weight 0.9570000 kg
Food Ingestion Rate 0.4000000 kg/day
Water Ingestion Rate 0.0564600 L/day
Soil Ingestion Rate 0.0028000 kg/day

Maximum Concentrations used to calculate the Hazard Quotients (HQ)

Soil Water
Small 

Mammal Dose NOAEL LOAEL NOAEL LOAEL
(mg/kg) (µg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

COPEC

N/A - chemical was not detected in media evaluated and/or a NOAEL/LOAEL was not available
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Table H-7. Terrestrial Receptor: Red Fox, Kenilworth Park North Landfill, Washington D.C.

Red Fox
(Conservative Dose Equation Inputs)
Body Weight 4.5300000 kg
Food Ingestion Rate 0.5895500 kg/day
Water Ingestion Rate 0.3854750 L/day
Soil Ingestion Rate 0.0165074 kg/day

Maximum Concentrations used to calculate the Hazard Quotients (HQ)
Soil Water Small Mammal Dose NOAEL LOAEL NOAEL LOAEL

(mg/kg) (µg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

2,4-Dimethylphenol 0 5 0 0.000 N/A N/A N/A N/A
2-Methylnapthalene 0.037 7 0.037 0.006 N/A N/A N/A N/A
4,4'-DDD 0.175 0.098 0.175 0.023 0.8 4 2.93E-02 2.00E-01
4,4'-DDE 0.283 0.032 0.283 0.038 0.8 4 4.73E-02 2.00E-01
4,4'-DDT 0.377 0.122 0.377 0.050 0.8 4 6.31E-02 2.00E-01
4-Choroaniline 0.36 0 0.36 0.048 N/A N/A N/A N/A
Acenaphthene 0.147 5 0.147 0.020 1.3 2.6 1.55E-02 5.00E-01
Acenaphthylene 0.425 0 0.425 0.057 N/A N/A N/A N/A
Aldrin 0.0148 0.122 0.0148 0.002 0.2 1 9.95E-03 2.00E-01
Alpha-BHC 0 0.039 0 0.000 N/A N/A N/A N/A
alpha-Chlordane 0.41 0.03 0.41 0.055 4.6 9.2 1.19E-02 5.00E-01
Aluminum 11,700 74300 11,700 1571.636 1.93 19.3 8.14E+02 1.00E-01
Anthracene 0.337 2 0.337 0.045 1.3 2.6 3.48E-02 5.00E-01
Antimony 9 4.26 9 1.204 0.059 0.59 2.04E+01 1.00E-01
Arsenic 7 160 7 0.950 1.04 1.66 9.14E-01 6.27E-01
Barium 637 2200 637 85.410 51.8 121 1.65E+00 4.28E-01
Benzene 0 42 0 0.004 26.36 263.6 1.36E-04 1.00E-01
Benzo(a)anthracene 1.1 3 1.1 0.147 1.3 2.6 1.13E-01 5.00E-01
Benzo(a)pyrene 1.1 2 1.1 0.147 1 10 1.47E-01 1.00E-01
Benzo(b)fluoranthene 1.4 3 1.4 0.188 1.3 2.6 1.44E-01 5.00E-01
Benzo(g,h,i)perylene 0.72 1 0.72 0.096 1.3 2.6 7.42E-02 5.00E-01
Benzo(k)fluoranthene 1.5 0 1.5 0.201 1.3 2.6 1.54E-01 5.00E-01
Benzoic acid 0 140 0 0.012 N/A N/A N/A N/A
Beta-BHC 1 6.7 1 0.134 0.4 2 3.36E-01 2.00E-01
Beryllium 1 6.7 1 0.134 0.532 N/A 2.53E-01 N/A
Bis(2-ethylhexyl)phthalate 1.1 13 1.1 0.148 18.3 183 8.10E-03 1.00E-01
Cadmium 11 7.4 11 1.472 0.77 1 1.91E+00 7.70E-01
Carbazole 0.147 0 0.147 0.020 N/A N/A N/A N/A
Carbon disulfide 0 3.1 0 0.000 N/A N/A N/A N/A
Chlorobenzene 0 8.2 0 0.001 N/A N/A N/A N/A

COPEC
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Table H-7. Terrestrial Receptor: Red Fox, Kenilworth Park North Landfill, Washington D.C.

Red Fox
(Conservative Dose Equation Inputs)
Body Weight 4.5300000 kg
Food Ingestion Rate 0.5895500 kg/day
Water Ingestion Rate 0.3854750 L/day
Soil Ingestion Rate 0.0165074 kg/day

Maximum Concentrations used to calculate the Hazard Quotients (HQ)
Soil Water Small Mammal Dose NOAEL LOAEL NOAEL LOAEL

(mg/kg) (µg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl
COPEC

Chloroform 0 14 0 0.001 15 41 7.94E-05 3.66E-01
Chromium 452 210 452 60.490 2.4 N/A 2.52E+01 N/A
Chrysene 0.99 3 0.99 0.133 1.3 2.6 1.02E-01 5.00E-01
Cobalt 12 140 12 1.617 7.33 10.9 2.21E-01 6.72E-01
Copper 537 620 537 71.897 11.7 15.14 6.15E+00 7.73E-01
Delta-BHC 0.0317 0.035 0.0317 0.004 N/A N/A N/A N/A
Dibenzo(a,h)anthracene 0.38 0.5 0.38 0.051 N/A N/A N/A N/A
Dibenzofuran 0.05 2 0.05 0.007 N/A N/A N/A N/A
Dieldrin 0.82 0.097 0.82 0.110 0.02 0.2 5.49E+00 1.00E-01
Dimethyl phthalate 0 11 0 0.001 N/A N/A N/A N/A
Di-n-butyl-phthalate 1.78 0 1.78 0.238 550 1833 4.33E-04 3.00E-01
Endosulfan I 0.127 0.03 0.127 0.017 0.15 N/A 1.13E-01 N/A
Endosulfan II 0.0937 0.059 0.0937 0.013 0.15 N/A 8.36E-02 N/A
Endrin 0.0614 0.02 0.0614 0.008 0.092 0.92 8.93E-02 1.00E-01
Endrin aldehyde 0.377 0.122 0.377 0.050 N/A N/A N/A N/A
Endrin ketone 0.0823 0.03 0.0823 0.011 N/A N/A N/A N/A
Fluoranthene 1.88 6 1.88 0.252 1.3 2.6 1.94E-01 5.00E-01
Fluorene 0.149 4 0.149 0.020 1.3 2.6 1.56E-02 5.00E-01
Gamma-BHC 0 0 0 0.000 8 N/A 0.00E+00 N/A
Gamma-chlordane 0.438 0.067 0.438 0.059 4.6 9.2 1.27E-02 5.00E-01
Heptachlor 0 0.075 0 0.000 0.069 1 9.25E-05 6.90E-02
Heptachlor epoxide 0.054 0 0.054 0.007 0.1 0.687 7.22E-02 1.46E-01
Indeno(1,2,3-cd)pyrene 0.78 1 0.78 0.104 1.3 2.6 8.03E-02 5.00E-01
Iron 24,800 405000 24,800 3352.393 50 500 6.70E+01 1.00E-01
Lead 407 1400 407 54.571 4.7 5 1.16E+01 9.40E-01
Manganese 521 4900 521 70.120 88 284 7.97E-01 3.10E-01
Mercury 9 0.69 9 1.204 13.2 N/A 9.12E-02 N/A
Methoxychlor 0.025 0 0.025 0.003 4 8 8.36E-04 5.00E-01
Napthalene 0.049 38 0.049 0.010 1.3 2.6 7.53E-03 5.00E-01
Nickel 55 130 55 7.369 40 80 1.84E-01 5.00E-01
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Table H-7. Terrestrial Receptor: Red Fox, Kenilworth Park North Landfill, Washington D.C.

Red Fox
(Conservative Dose Equation Inputs)
Body Weight 4.5300000 kg
Food Ingestion Rate 0.5895500 kg/day
Water Ingestion Rate 0.3854750 L/day
Soil Ingestion Rate 0.0165074 kg/day

Maximum Concentrations used to calculate the Hazard Quotients (HQ)
Soil Water Small Mammal Dose NOAEL LOAEL NOAEL LOAEL

(mg/kg) (µg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl
COPEC

PCB-1242 0 0 0 0.000 0.069 0.69 0.00E+00 1.00E-01
PCB-1248 0 0.39 0 0.000 0.01 0.1 3.32E-03 1.00E-01
PCB-1254 6.98 0.86 6.98 0.934 0.14 0.69 6.67E+00 2.03E-01
PCB-1260 2.68 0 2.68 0.359 0.1 0.13 3.59E+00 7.69E-01
Phenanthrene 0.11 9 0.11 0.015 1.3 2.6 1.19E-02 5.00E-01
Phenol 0 0 0 0.000 N/A N/A N/A N/A
Pyrene 1.5 5 1.5 0.201 1.3 2.6 1.55E-01 5.00E-01
Selenium 1 21.94 1 0.136 0.2 0.33 6.78E-01 6.06E-01
Silver 102 13 102 13.647 140 1,400 9.75E-02 1.00E-01
Thallium 2 0 2 0.268 0.0074 0.074 3.62E+01 1.00E-01
Toluene 0 24 0 0.002 26 260 7.85E-05 1.00E-01
Vanadium 74 280 74 9.924 4.16 5.11 2.39E+00 8.14E-01
Zinc 1,020 2800 1,020 136.702 160 320 8.54E-01 5.00E-01

Key:
mg/kg - millgrams per kilogram
mg/L - milligrams per liter
mg/kg/day - milligrams per kilogram per day
HQ - Hazard Quotient
HQn - Hazard Quotient using the NOAEL
HQl - Hazard Quotient using the LOAEL
NOAEL - No observed adverse effects level
LOAEL - Lowest observed adverse effects level
kg - kilograms
kg/day - kilograms per day
L/day - liter per day
N/A - chemical was not detected in media evaluated and/or a NOAEL/LOAEL was not available
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Table H-8. Terrestrial Receptor: Great Blue Heron, Kenilworth Park North Landfill, Washington D.C.

Great Blue Heron
(Conservative Dose Equation Inputs)
Body Weight 2.2290000 kg
Food Ingestion Rate 0.6000000 kg/day
Water Ingestion Rate 0.1200000 L/day
Sediment Ingestion Rate 0.0540000 kg/day

Maximum Concentrations used to calculate the Hazard Quotients (HQ)
Sediment Water Fish Dose NOAEL LOAEL NOAEL LOAEL
(mg/kg) (µg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

2,4-Dimethylphenol 0 5 0 0.000 N/A N/A N/A N/A
2-Methylnapthalene 0.339 7 0.339 0.100 N/A N/A N/A N/A
4,4'-DDD 0.02 0.098 0.02 0.006 0.0028 0.028 2.10E+00 2.10E-01
4,4'-DDE 0.041 0.032 0.041 0.012 0.0028 0.028 4.30E+00 4.30E-01
4,4'-DDT 0.024 0.122 0.024 0.007 0.0028 0.028 2.52E+00 2.52E-01
4-Choroaniline 0 0 0 0.000 N/A N/A N/A N/A
Acenaphthene 2.77 5 2.77 0.813 10 100 8.13E-02 8.13E-03
Acenaphthylene 0.0761 0 0.0761 0.022 N/A N/A N/A N/A
Aldrin 0.003 0.122 0.003 0.001 N/A N/A N/A N/A
Alpha-BHC 0 0.039 0 0.000 N/A N/A N/A N/A
alpha-Chlordane 0.012 0.03 0.012 0.004 2.14 10.7 1.65E-03 3.29E-04
Aluminum 15600 74300 15600 4,581.120 109.7 N/A 4.18E+01 N/A
Anthracene 6.53 2 6.53 1.916 10 100 1.92E-01 1.92E-02
Antimony 2.2 4.26 2.2 0.646 N/A N/A N/A N/A
Arsenic 8.5 160 8.5 2.503 2.24 3.55 1.12E+00 7.05E-01
Barium 228 2200 228 67.015 20.8 41.7 3.22E+00 1.61E+00
Benzene 0 42 0 0.002 N/A N/A N/A N/A
Benzo(a)anthracene 8.81 3 8.81 2.585 10 100 2.59E-01 2.59E-02
Benzo(a)pyrene 6.78 2 6.78 1.989 N/A N/A N/A N/A
Benzo(b)fluoranthene 5.23 3 5.23 1.535 10 100 1.53E-01 1.53E-02
Benzo(g,h,i)perylene 1.65 1 1.65 0.484 10 100 4.84E-02 4.84E-03
Benzo(k)fluoranthene 5.2 0 5.2 1.526 10 100 1.53E-01 1.53E-02
Benzoic acid 10 140 10 2.942 N/A N/A N/A N/A
Beryllium 1.8 6.7 1.8 0.528 N/A N/A N/A N/A
Beta-BHC 0 0.099 0 0.000 N/A N/A N/A N/A
Bis(2-ethylhexyl)phthalate 1.6 13 1.6 0.470 1.1 N/A 4.27E-01 N/A
Cadmium 2.1 7.4 2.1 0.617 1.47 2.37 4.19E-01 2.60E-01
Carbazole 2.25 0 2.25 0.660 N/A N/A N/A N/A
Carbon disulfide 0 3.1 0 0.000 N/A N/A N/A N/A
Chlorobenzene 0 8.2 0 0.000 N/A N/A N/A N/A

COPEC
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Table H-8. Terrestrial Receptor: Great Blue Heron, Kenilworth Park North Landfill, Washington D.C.

Great Blue Heron
(Conservative Dose Equation Inputs)
Body Weight 2.2290000 kg
Food Ingestion Rate 0.6000000 kg/day
Water Ingestion Rate 0.1200000 L/day
Sediment Ingestion Rate 0.0540000 kg/day

Maximum Concentrations used to calculate the Hazard Quotients (HQ)
Sediment Water Fish Dose NOAEL LOAEL NOAEL LOAEL
(mg/kg) (µg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

COPEC

Chloroform 0 14 0 0.001 N/A N/A N/A N/A
Chromium 65.6 210 65.6 19.259 2.66 2.78 7.24E+00 6.93E+00
Chrysene 8.26 3 8.26 2.424 10 100 2.42E-01 2.42E-02
Cobalt 24.2 140 24.2 7.108 7.61 7.8 9.34E-01 9.11E-01
Copper 122 620 122 35.829 47 61.7 7.62E-01 5.81E-01
Delta-BHC 0 0.035 0 0.000 N/A N/A N/A N/A
Dibenzo(a,h)anthracene 0.709 0.5 0.709 0.208 N/A N/A N/A N/A
Dibenzofuran 1.33 2 1.33 0.390 N/A N/A N/A N/A
Dieldrin 0.021 0.097 0.021 0.006 0.077 N/A 8.01E-02 N/A
Dimethyl phthalate 0 11 0 0.001 N/A N/A N/A N/A
Di-n-butyl-phthalate 0 0 0 0.000 0.11 1.1 0.00E+00 0.00E+00
Endosulfan I 0 0.03 0 0.000 10 N/A 1.62E-07 N/A
Endosulfan II 0 0.059 0 0.000 10 N/A 3.18E-07 N/A
Endrin 0 0.02 0 0.000 0.01 0.1 1.08E-04 1.08E-05
Endrin aldehyde 0.012 0.122 0.012 0.004 N/A N/A N/A N/A
Endrin ketone 0 0.03 0 0.000 N/A N/A N/A N/A
Fluoranthene 19 6 19 5.575 10 100 5.58E-01 5.58E-02
Fluorene 2.43 4 2.43 0.713 10 100 7.13E-02 7.13E-03
Gamma-BHC 0 0 0 0.000 N/A N/A N/A N/A
Gamma-chlordane 0.011 0.067 0.011 0.003 2.14 10.7 1.51E-03 3.02E-04
Heptachlor 0.003 0.075 0.003 0.001 2.14 N/A 4.13E-04 N/A
Heptachlor epoxide 0.022 0 0.022 0.006 N/A N/A N/A N/A
Indeno(1,2,3-cd)pyrene 1.27 1 1.27 0.373 10 100 3.73E-02 3.73E-03
Iron 42400 405000 42400 12,462.180 100 1,000 1.25E+02 1.25E+01
Lead 214 1400 214 62.864 1.63 1.94 3.86E+01 3.24E+01
Manganese 632 4900 632 185.696 997 N/A 1.86E-01 N/A
Mercury 0.84 0.69 0.84 0.246 0.45 0.9 5.48E-01 2.74E-01
Methoxychlor 0 0 0 0.000 N/A N/A N/A N/A
Napthalene 1.48 38 1.48 0.436 10 100 4.36E-02 4.36E-03
Nickel 115 130 115 33.749 77.4 107 4.36E-01 3.15E-01
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Chemical Form of Chemical Source
Meadow Vole 
(mg/kg/day)

Short-tailed 
Shrew 

(mg/kg/day)

American 
Robin 

(mg/kg/day)

Great Blue 
Heron 

(mg/kg/day)

Redtailed 
Hawk 

(mg/kg/day)
Red Fox 

(mg/kg/day)

Table H-1. No Observed Adverse Effects Levels (NOAELs), Kenilworth Park North Landfill, Washington D.C.

Carbon Disulfide NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A

Chlorobenzene NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A
Chloroform 1 15 15 N/A N/A N/A 15

Chromium Chromium +3 as potassium chromium alum 7 2.4 2.4 2.66 2.66 2.66 2.4
Chrysene 1.3 1.3 10 10 10 1.3
Cobalt NOAELs not available for this chemical 8 7.33 7.33 7.61 7.61 7.61 7.33

Copper
Copper sulfate for mammals and copper 
oxide for avian species 1 11.7 11.7 11.7 47 47 11.7

Delta-BHC NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A
Dibenzo(a,h)anthracene NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A
Dibenzofuran NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A
Dieldrin 1 0.02 0.02 0.077 0.077 0.077 0.02
Dimethyl Phthalate NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A
Di-n-butyl-phthalate 1 550 550 0.11 0.11 0.11 550
Di-n-octyl-phthalate NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A
Endosulfan I Endosulfan 1 0.15 0.15 10 10 10 0.15
Endosulfan II Endosulfan 1 0.15 0.15 10 10 10 0.15
Endrin 1 0.092 0.092 0.01 0.01 0.01 0.092
Endrin Aldehyde NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A
Endrin Ketone NOAELs not available for this chemical N/A N/A N/A N/A N/A N/A
Fluoranthene 1.3 1.3 10 10 10 1.3
Fluorene 1.3 1.3 10 10 10 1.3
Gamma-BHC 8 8 N/A N/A N/A 8
Gamma-chlordane Chlordane 1 4.6 4.6 2.14 2.14 2.14 4.6
Heptachlor Heptachlor 0.218 0.286 N/A N/A N/A 0.069
Heptachlor epoxide 1 0.1 0.1 N/A N/A N/A 0.1
Indeno(1,2,3-cd)pyrene 1.3 1.3 10 10 10 1.3
Iron 50 50 100 100 100 50
Lead Lead acetate 9 4.7 4.7 1.63 1.63 1.63 4.7
Manganese Manganese oxide 1 88 88 977 997 997 88
Mercury Mercuric chloride 1 13.2 13.2 0.45 0.45 0.45 13.2
Methoxychlor 1 4 4 N/A N/A N/A 4
Methylene Chloride 1 5.85 5.85 N/A N/A N/A 5.85
Napthalene 1.3 1.3 10 10 10 1.3
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Table H-8. Terrestrial Receptor: Great Blue Heron, Kenilworth Park North Landfill, Washington D.C.

Great Blue Heron
(Conservative Dose Equation Inputs)
Body Weight 2.2290000 kg
Food Ingestion Rate 0.6000000 kg/day
Water Ingestion Rate 0.1200000 L/day
Sediment Ingestion Rate 0.0540000 kg/day

Maximum Concentrations used to calculate the Hazard Quotients (HQ)
Sediment Water Fish Dose NOAEL LOAEL NOAEL LOAEL
(mg/kg) (µg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

COPEC

PCB-1242 0.0643 0 0.0643 0.019 0.41 N/A 4.60E-02 N/A
PCB-1248 0.31 0.39 0.31 0.091 N/A N/A N/A N/A
PCB-1254 0.19 0.86 0.19 0.056 0.18 1.8 3.10E-01 3.10E-02
PCB-1260 0.23 0 0.23 0.067 0.9 9 7.50E-02 7.50E-03
Phenanthrene 21.6 9 21.6 6.338 10 100 6.34E-01 6.34E-02
Phenol 0 0 0 0.000 N/A N/A N/A N/A
Pyrene 18.4 5 18.4 5.399 10 100 5.40E-01 5.40E-02
Selenium 1.27 21.94 1.27 0.374 0.5 1 7.48E-01 3.74E-01
Silver 10.5 13 10.5 3.081 N/A N/A N/A N/A
Thallium 2.52 0 2.52 0.739 N/A N/A N/A N/A
Toluene 0 24 0 0.001 N/A N/A N/A N/A
Vanadium 66.6 280 66.6 19.556 0.344 0.413 5.68E+01 4.74E+01
Zinc 494 2800 494 145.093 70 124 2.07E+00 1.17E+00

Key:
mg/kg - millgrams per kilogram
mg/L - milligrams per liter
mg/kg/day - milligrams per kilogram per day
HQ - Hazard Quotient
HQn - Hazard Quotient using the NOAEL
HQl - Hazard Quotient using the LOAEL
NOAEL - No observed adverse effects level
LOAEL - Lowest observed adverse effects level
kg - kilograms
kg/day - kilograms per day
L/day - liter per day
N//A- chemical was not detected in media evaluated and/or a NOAEL/LOAEL was not available
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 DATA REVIEW MEMORANDUM 
 
 
DATE: April 10, 2006 
 
TO:  Margaret McMorrow, Project Manager, E & E, Arlington 
 
FROM: Barbara Krajewski, Chemist, E & E, Buffalo 
 
SUBJ: Data Review 
  Kenilworth Park Landfill, RI 
 

ProjectID Lab Work Order 
Kenilworth RI A06-2421 
Kenilworth RI A06-2469 
Kenilworth RI A06-2621 
Kenilworth RI A06-2665 
Kenilworth RI A06-2734 
 
 
   
I. SAMPLE IDENTIFICATION 
 For the sampling activities at Kenilworth Park Landfill, Ecology and Environment, Inc. 

(E & E) collected the samples listed on Table 1.  The samples were analyzed for methods listed 

below.  Project-specific matrix spike/matrix spike duplicates (MS/MSD) designated in the field by 

extra volume on the COC are noted with a “ * ” on Table 1.  Any other samples noted as 

MS/MSD on Table 1 are provided as batch quality control (QC) MS/MSD.  Trip blanks were 

provided with each shipment.  Samples identified as “Trip Blank” are trip blanks.  Rinsate blanks 

were not required for this site because all equipment was dedicated to the monitoring well.  All 

samples were sent to STL - Buffalo for analysis.  All other tables are included at the end of this 

memorandum. 

 Data were reviewed for field and laboratory precision, accuracy, and completeness in 

accordance with procedures and quality control (QC) limits, the current laboratory Quality 

Assurance Manual (QAM) and current standard operating procedures (SOPs). 

Laboratory data qualifiers for compound identification and quantitation were accepted.  Any 

additional data review qualifiers added are noted below and listed on the tables at the end of 

this memorandum.  Definitions of all data qualifiers are given in the report. 

Table 1 Sample Listing  

Work Order Matrix Sample ID Lab ID Sample 
Date Lab QC MS/ 

MSD 
ID 

Corrections
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Work Order Matrix Sample ID Lab ID Sample 
Date Lab QC MS/ 

MSD 
ID 

Corrections
A06-2421 WATER KWN-MW-1-030606-067 A6242101 3/6/2006   None 
A06-2421 WATER KWN-MW-1-030606-068 A6242102 3/6/2006   None 
A06-2421 WATER KWN-MW-1-030606-069 A6242103 3/6/2006   None 
A06-2421 WATER KWN-MW-1-030606-070 A6242104 3/6/2006   None 
A06-2421 WATER KWN-MW-2-030606-071 A6242105 3/6/2006   None 
A06-2421 WATER KWN-MW-2-030606-072 A6242106 3/6/2006   None 
A06-2421 WATER KWN-MW-2-030606-073 A6242107 3/6/2006   None 
A06-2421 WATER KWN-MW-2-030606-074 A6242108 3/6/2006   None 
A06-2421 WATER KWN-MW-5-030606-079 A6242109 3/6/2006   None 
A06-2421 WATER KWN-MW-5-030606-080 A6242110 3/6/2006   None 
A06-2421 WATER KWN-MW-5-030606-081 A6242111 3/6/2006   None 
A06-2421 WATER KWN-MW-5-030606-082 A6242112 3/6/2006   None 
A06-2421 WATER Trip Blank 030606 A6242113 3/6/2006   Trip Blank 
A06-2469 WATER KWN-MW-4-030706 A6246901 3/7/2006   None 
A06-2469 WATER KWN-MW-6-030706 A6246902 3/7/2006   None 
A06-2469 WATER KWN-MW-7-030706 A6246903 3/7/2006   None 
A06-2469 WATER Trip Blank 030706 A6246904 3/7/2006   Trip Blank 
A06-2621 WATER KWN-MW-3NR-031006 A6262101 3/10/2006   None 
A06-2621 WATER KWN-MW-3NR-031006 A6262101MS 3/10/2006 MS/MSD  None 
A06-2621 WATER KWN-MW-3NR-031006 A6262101SD 3/10/2006 MS/MSD  None 
A06-2621 WATER KWN-MW-8NR-031006 A6262102 3/10/2006   None 
A06-2621 WATER KWN-MW-14-031006 A6262103 3/10/2006   None 
A06-2621 WATER KWN-MW-15-031006 A6262104 3/10/2006   None 
A06-2621 WATER KWN-MW-16-031006 A6262105 3/10/2006   None 
A06-2621 WATER KWN-MW-16-031006 A6262105MS 3/10/2006 MS/MSD  None 
A06-2621 WATER KWN-MW-16-031006 A6262105SD 3/10/2006 MS/MSD  None 
A06-2621 WATER Trip Blank 031006 A6262106 3/10/2006   Trip Blank 
A06-2665 WATER KWN-MW-9-031306 A6266501 3/13/2006   None 
A06-2665 WATER KWN-MW-9-031306 A6266501MS 3/13/2006 MS/MSD  None 
A06-2665 WATER KWN-MW-9-031306 A6266501SD 3/13/2006 MS/MSD  None 
A06-2665 WATER KWN-MW-10-031306 A6266502 3/13/2006   None 
A06-2665 WATER KWN-MW-11-031306 A6266503 3/13/2006   None 
A06-2665 WATER KWN-MW-17-031306 A6266504 3/13/2006   None 
A06-2665 WATER KWN-MW-17-031306 A6266504MS 3/13/2006 MS/MSD  None 
A06-2665 WATER KWN-MW-17-031306 A6266504SD 3/13/2006 MS/MSD  None 
A06-2665 WATER TRIP BLANK A6266505 3/13/2006   None 
A06-2734 WATER KWN-MW-12-031406 A6273401 3/14/2006   None 
A06-2734 WATER KWN-MW-13-031406 A6273402 3/14/2006   None 
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Work Order Matrix Sample ID Lab ID Sample 
Date Lab QC MS/ 

MSD 
ID 

Corrections
A06-2734 WATER Trip Blank 031406 A6273403 3/14/2006   Trip Blank 
 
Work Orders Matrix Test Method Method Name Number of Samples 
A06-2421 WATER SW6010 SW6010 Metals Total 3 
A06-2421 WATER SW7470 SW7470 Mercury Total 3 
A06-2421 WATER SW8081 SW8081 Pesticides 3 
A06-2421 WATER SW8082 SW8082 PCBs 3 
A06-2421 WATER SW8260 SW8260 Volatiles 4 
A06-2421 WATER SW8270 SW8270 SemiVolatiles 3 
A06-2469 WATER SW6010 SW6010 Metals Total 3 
A06-2469 WATER SW7470 SW7470 Mercury Total 3 
A06-2469 WATER SW8081 SW8081 Pesticides 3 
A06-2469 WATER SW8082 SW8082 PCBs 3 
A06-2469 WATER SW8260 SW8260 Volatiles 4 
A06-2469 WATER SW8270 SW8270 SemiVolatiles 3 
A06-2621 WATER SW6010 SW6010 Metals Total 5 
A06-2621 WATER SW7470 SW7470 Mercury Total 5 
A06-2621 WATER SW8081 SW8081 Pesticides 5 
A06-2621 WATER SW8082 SW8082 PCBs 5 
A06-2621 WATER SW8260 SW8260 Volatiles 6 
A06-2621 WATER SW8270 SW8270 SemiVolatiles 5 
A06-2665 WATER SW6010 SW6010 Metals Total 4 
A06-2665 WATER SW7470 SW7470 Mercury Total 4 
A06-2665 WATER SW8081 SW8081 Pesticides 4 
A06-2665 WATER SW8082 SW8082 PCBs 4 
A06-2665 WATER SW8260 SW8260 Volatiles 5 
A06-2665 WATER SW8270 SW8270 SemiVolatiles 4 
A06-2734 WATER SW6010 SW6010 Metals Total 2 
A06-2734 WATER SW7470 SW7470 Mercury Total 2 
A06-2734 WATER SW8081 SW8081 Pesticides 2 
A06-2734 WATER SW8082 SW8082 PCBs 2 
A06-2734 WATER SW8260 SW8260 Volatiles 3 
A06-2734 WATER SW8270 SW8270 SemiVolatiles 2 
 
 

II. SAMPLE PROCEDURES 

All samples were collected as specified in the work plan and documented on the chain-of-

custody (COC) and in field notebooks.  Samples were analyzed as specified on the COC.  

Samples were packaged, shipped and received as specified in the work plan.  All samples must 

be received cold (4 +/-2) oC and in good condition as documented on the Cooler Receipt Form.   
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REVIEW RESULTS: 
All sample procedures were followed and the sample coolers were received at the 

appropriate temperatures. Rinsate blanks were not required for these wells because the 

sampling equipment is dedicated to each well.   

 

III. LABORATORY DATA 

1.0 HOLDING TIMES  
Holding times are established and monitored to ensure analytical results accurately 

represent analyte concentrations in a sample at the time of collection.  Exceeding the holding 

time for a sample generally results in a loss of the analyte due to a variety of mechanisms, such 

as deposition on the sample container walls or precipitation. 

 

REVIEW RESULTS: 
All samples were analyzed within the project-specified holding time. 

 
Go to Tables List 

 

2.0 BLANKS 

Laboratory and field blank samples are analyzed and evaluated to determine the 

existence and magnitude of possible contamination during the sampling and analysis process.  

As noted in Table 2 (if applicable), analyte concentrations in the blanks are generally below the 

practical quantitation limit (PQL).  If the analyte is present in the sample at similar trace levels, 

then the analyte is likely a common background contaminant from some phase of the sampling, 

extraction, or analytical procedure and associated low level sample concentrations are not 

considered to be site related.  If the analyte concentration is above the PQL, then there is a 

potential contamination problem and sample results may be biased high or the data unusable.   
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REVIEW RESULTS: 
All blanks were performed at the required frequency.  No blank contamination was 

detected in the method blanks except for naphthalene and bis(2-ethylhexyl)phthalate as noted 

on Table 2.  As a result of this blank contamination, the trace level detection of naphthalene in 

sample KWN-MW-1-030606  and bis(2-ethylhexyl)phthalate in sample KWN-MW13-031406 

were negated by the validator (i.e. change to “U” at the reporting limit). Tetrachlorothene was 

detected in Trip Blank 060310 at a concentration below the reporting limit.  This compound was 

not detected in the associated samples.  No additional data qualification is required. 

 

3.0 SURROGATE SPIKE RECOVERY 

Laboratory performance for individual samples analyzed for organic compounds is 

established by means of surrogate spiking activities.  Samples are spiked with surrogate 

compounds prior to preparation and analysis.  Unusually low or high surrogate recovery values 

may indicate some deficiency in the analytical system or that some matrix effects exist, resulting 

in low or high sample results for target compounds.  Sample surrogate recoveries outside QC 

limits (if applicable) are presented in Table 3. 

 

REVIEW RESULTS: 
Surrogate spikes were appropriately added to all field samples and laboratory control 

samples analyzed for organic compounds.  Recovery of one surrogate for the base neutral 

fraction of samples KWN-MW-8NR-031006, KWN-MW-10-031306, and KWN-MW-13-031406 

was low.  Recovery of one surrogate for the acid phenol fraction of samples KWN-MW-12-

031406, KWN-MW-13-031406 and the laboratory control sample were low. Data is not qualified 

based on surrogate recovery unless two or more semivolatile surrogates within the same 

fraction are out of specification.  Recovery of one of the surrogates for the pesticide fraction of 

sample KWN-MW-8NR-031006, KWN-MW-12-031406, and KWN-MW-13-031406 was low.  

Since recovery was not below 10% and recovery of the second surrogate was within 

specification, no data qualification is required. 

 

4.0 MATRIX SPIKE AND MATRIX SPIKE DUPLICATE ANALYSIS 

The matrix spike and matrix spike duplicate (MS/MSD) analyses are intended to provide 

information about the affects that the sample matrix exerts on the digestion/extraction and 

measurement methodology.  MS recovery values that do not meet laboratory QC criteria may 

indicate that sample analyte results are being attenuated in the analysis procedure.  These 
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results are presented in Table 4 (if applicable).  The potential sample bias may be estimated by 

noting the degree to which the MS concentration was elevated or lowered in the spike analysis. 

 However, this bias should serve only as approximations; sample-specific problems may be the 

cause of the discrepancy, particularly in soil samples.   Recoveries of a post-digestion spike or a 

laboratory control sample (LCS) are used to verify that the analytical methodology is acceptable 

and that MS recoveries are due to matrix effects.   An MSD analysis is performed to evaluate 

the precision of the sample results.  Precision is measured as the relative percent difference 

(RPD) between analytical results for duplicate samples.  The laboratory's failure to produce 

similar results for MSD samples may indicate that the samples were non-homogeneous 

(particularly in soil samples), or that method defects may exist in the laboratory's techniques. 

 

REVIEW RESULTS:  

 A sample was not designated for MS/MSD analyses on the chain of custody. The 

laboratory provided results of batch quality control (QC) MS/MSD. The recovery and RPD 

results were within QC criteria.   

 

5.0 LABORATORY CONTROL SAMPLE ANALYSIS 

The LCS is analyzed to monitor the efficiency of the digestion/extraction procedure and 

analytical instrument operation.  The ability of the laboratory to successfully analyze an LCS 

demonstrates that there are no analytical problems related to the digestion/sample preparation 

procedures and/or instrument operations.  The LCS results outside QC limits are presented in 

Table 5 (if applicable).  Sporadic and marginal QC failures for multiple component methods do 

not indicate an analytical concern.  If recoveries are high and the compounds are not detected 

in the samples, then no data qualification is required.  All recoveries should be above 10% or 

the non-detect results flagged “UR” as rejected. 

 

REVIEW RESULTS: 
All LCS analyses were within control limits and performed at the required frequency.   

 

IV. COMPOUND IDENTIFICATION AND QUANTITATION 
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 Compound identities are assigned by comparing sample compound retention times to 

retention times from known (standard) compounds and identification of an acceptable mass 

spectrum.  Compounds detected below PQLs in samples should be considered estimated and 

are qualified "J."  The samples with compounds above the linear range were all re-analyzed at a 

higher dilution factor.  

 

REVIEW RESULTS: 
All compound identification and quantitation criteria were achieved.  The volatile 

fractions of samples KWN-MW-2-030606, KWN-MW-6-030706, KWN-MW-14-031006, KWN-

MW-16-031006, KWN-MW-3NR-031006, KWN-MW-8NR-031006, KWN-MW-9-031306, KWN-

MW-10-031306, KWN-MW-11-031306, KWN-MW-17-031306, KWN-MW-12-031406, and KWN-

MW-13-031406 foamed upon purging and were analyzed at dilutions. The total metals fraction 

of samples KWN-MW-12-031406 and KWN-MW-13-031406, and dissolved metals fraction of 

sample KWN-8NR-031006 were analyzed at dilutions for sodium.   

 

V. FIELD DUPLICATE SAMPLE RESULTS 
 Field duplicate samples were collected and analyzed as an indication of overall precision 

for both field and laboratory.  Field duplicate results are summarized in Table 7 (if applicable).  

The results are expected to have more variability than laboratory duplicates, which measure 

only laboratory precision.  It is expected also that soil field duplicates will exhibit greater 

variance than water field duplicates due to the difficulties associated with collecting identical 

field samples.  The QC criteria used to assess field duplicate samples for this project was limits 

of 70% RPD for soils and 40% RPD for waters, or twice the general laboratory duplicate criteria. 

 If both compounds were below the laboratory PQL or one of the compounds was present as a 

non-detect, then the compounds are generally not qualified due to field duplicate precision.  

There are no guidelines regarding data qualification based on poor field duplicate precision.  

Professional judgement was used to determine whether or not to qualify results. 

 

REVIEW RESULTS: 
Field duplicates were performed on one set of samples collected for an overall frequency 

of 5%.  The RPD ratings are listed on Table 7 as “Good” if the RPD is less than field duplicate 

QC criteria and as “Poor” if the RPD exceeded the field duplicate QC criteria.  Field duplicate 

results with “Poor” are flagged “J” as estimated.  All the results show good precision except for 

chromium, copper, lead, vanadium and zinc.    
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Table 2 - List of Positive Results for Blank Samples 
Method Sample ID Samp Type Analyte Result Qual Anal Type Units MDL PQL
SW8270 A6B1493103 MBLK Naphthalene 0.9 J A µg/L 0.1 10 
SW8270 A6B1537302 MBLK Bis(2-ethylhexyl) phthalate 3 J A µg/L 3 10 
 
Table 2A - List of Samples Qualified for Method Blank Contamination  
Method Lab Blank Matrix Analyte Blank Result Sample Result Lab Qual PQL Affected Samples Sample Flag
SW8270 A6B1493103 WATER Naphthalene 0.9 0.8 BJ 10 KWN-MW-1-030606-070 U Flag 
SW8270 A6B1537302 WATER Bis(2-ethylhexyl) phthalate 3 5 BJ 10 KWN-MW-13-031406 U Flag 
 
 
Table 2B - List of Samples Qualified for Field Blank Contamination  
Not applicable 
 

Table 3 - List of Samples with Surrogates outside Control Limits 

Method Sample ID Sample Type Analyte Rec. Low Limit High Limit Dil Fac Sample Qual.
SW8270 A6B1537301 LCS 2,4,6-Tribromophenol 60 62 133 1 Not qualified 
SW8270 KWN-MW-10-031306 SAMP p-Terphenyl-d14 34 36 138 1 Not qualified 
SW8270 KWN-MW-12-031406 SAMP 2,4,6-Tribromophenol 60 62 133 1 Not qualified 
SW8270 KWN-MW-13-031406 SAMP 2,4,6-Tribromophenol 45 62 133 1 Not qualified 
SW8270 KWN-MW-13-031406 SAMP p-Terphenyl-d14 20 36 138 1 Not qualified 
SW8270 KWN-MW-8NR-031006 SAMP p-Terphenyl-d14 34 36 138 1 Not qualified 
SW8082 KWN-MW-12-031406 SAMP Decachlorobiphenyl 14 28 132 1 Not qualified 
SW8082 KWN-MW-13-031406 SAMP Tetrachloro-m-xylene 34 36 132 1 Not qualified 
SW8082 KWN-MW-8NR-031006 SAMP Decachlorobiphenyl 12 28 132 1 Not qualified 
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Table 4 - List MS/MSD Recoveries and RPDs outside Control Limits 
None 

 
Table 5 - List LCS Recoveries outside Control Limits 
None 

 
Table 6 –Samples that were Reanalyzed  
None 

 
Table 7 – Summary of Field Duplicate Results 

Method Analyte Unit PQL 
KWN-MW-11-

031306 
KWN-MW-17-

031306 RPD 
RPD 

Rating 
Samp 
Qual 

SW6010 Aluminum - Total mg/L 0.20 11.2 7.6 38.3% Good None 
SW6010 Arsenic - Total mg/L 0.010 0.022 0.015 37.8% Good None 
SW6010 Barium - Total mg/L 0.0020 0.42 0.36 15.4% Good None 
SW6010 Calcium - Total mg/L 0.50 96.9 92.9 4.2% Good None 
SW6010 Chromium - Total mg/L 0.0040 0.028 0.018 43.5% Poor J Flag 
SW6010 Cobalt - Total mg/L 0.0040 0.11 0.092 17.8% Good None 
SW6010 Copper - Total mg/L 0.010 0.036 0.022 48.3% Poor J Flag 
SW6010 Iron - Total mg/L 0.050 100 72.8 31.5% Good None 
SW6010 Lead - Total mg/L 0.0050 0.019 0.011 53.3% Poor J Flag 
SW6010 Magnesium - Total mg/L 0.20 25.1 23.7 5.7% Good None 
SW6010 Manganese - Total mg/L 0.0030 2.0 1.9 5.1% Good None 
SW6010 Nickel - Total mg/L 0.010 0.025 0.017 38.1% Good None 
SW6010 Potassium - Total mg/L 0.50 32.8 30.8 6.3% Good None 
SW6010 Sodium - Total mg/L 1.0 178 171 4.0% Good None 
SW6010 Vanadium - Total mg/L 0.0050 0.049 0.031 45.0% Poor J Flag 
SW6010 Zinc - Total mg/L 0.010 0.066 0.042 44.4% Poor J Flag 
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Key: 
  A = Analyte 
  NC = Not Calculated  
  ND = Not Detected  
  PQL = Practical Quantitation Limit 
  RPD = Relative Percent Difference 
  T = Tentatively Identified Compound 
 



 
 DATA REVIEW MEMORANDUM 
 
 
DATE: April 10, 2006 
 
TO:  Margaret McMorrow, Project Manager, E & E, Arlington 
 
FROM: Barbara Krajewski, Chemist, E & E, Buffalo 
 
SUBJ: Data Review 
  Kenilworth Park Landfill, RI 
 
 
REFERENCE:  

ProjectID Lab Work Order 
Kenilworth RI A06-2265 
Kenilworth RI A06-2267 
Kenilworth RI A06-2365 
Kenilworth RI A06-2366 
Kenilworth RI A06-2419 
Kenilworth RI A06-2471 
 
   
I. SAMPLE IDENTIFICATION 
 For the sampling activities at Kenilworth Park Landfill, Ecology and Environment, Inc. 

(E & E) collected the samples listed on Table 1.  The samples were analyzed for methods listed 

below.  Project-specific matrix spike/matrix spike duplicates (MS/MSD) designated in the field by 

extra volume on the COC are noted with a “ * ” on Table 1.  Any other samples noted as 

MS/MSD on Table 1 are provided as batch quality control (QC) MS/MSD.  Trip blanks were not 

required.  Rinsate blanks were not collected.  All samples were sent to STL - Buffalo for 

analysis.  All other tables are included at the end of this memorandum. 

 Data were reviewed for field and laboratory precision, accuracy, and completeness in 

accordance with procedures and quality control (QC) limits, the current laboratory Quality 

Assurance Manual (QAM) and current standard operating procedures (SOPs). 

Laboratory data qualifiers for compound identification and quantitation were accepted.  Any 

additional data review qualifiers added are noted below and listed on the tables at the end of 

this memorandum.  Definitions of all data qualifiers are given in the report. 
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Table 1 Sample Listing  

Work 
Order Matrix Sample ID Lab ID Sample 

Date Lab QC MS/ 
MSD 

ID 
Corrections

A06-2265 SOIL KWN-SD-6-022806-001 A6226501 2/28/2006   None 
A06-2265 SOIL KWN-SD-6-022806-002 A6226502 2/28/2006   None 
A06-2265 SOIL KWN-SD-6-022806-002 A6226502MS 2/28/2006 MS/MSD  None 
A06-2265 SOIL KWN-SD-6-022806-002 A6226502SD 2/28/2006 MS/MSD  None 
A06-2265 SOIL KWN-SD-7-022806-003 A6226503 2/28/2006   None 
A06-2265 SOIL KWN-SD-7-022806-004 A6226504 2/28/2006   None 
A06-2265 SOIL KWN-SD-8-022806-005 A6226505 2/28/2006   None 
A06-2265 SOIL KWN-SD-8-022806-006 A6226506 2/28/2006   None 
A06-2265 SOIL KWN-SD-9-022806-007 A6226507 2/28/2006   None 
A06-2265 SOIL KWN-SD-9-022806-008 A6226508 2/28/2006   None 
A06-2265 SOIL KWN-SD-10-022806-009 A6226509 2/28/2006   None 
A06-2265 SOIL KWN-SD-10-022806-010 A6226510 2/28/2006   None 
A06-2265 SOIL KWN-SD-11-030106-011 A6226511 3/1/2006   None 
A06-2265 SOIL KWN-SD-11-030106-012 A6226512 3/1/2006   None 
A06-2265 SOIL KWN-SD-12-030106-013 A6226513 3/1/2006   None 
A06-2265 SOIL KWN-SD-12-030106-014 A6226514 3/1/2006   None 
A06-2265 SOIL KWN-SD-13-030106-015 A6226515 3/1/2006   None 
A06-2265 SOIL KWN-SD-13-030106-016 A6226516 3/1/2006   None 
A06-2265 SOIL KWN-SD-14-030106-017 A6226517 3/1/2006   None 
A06-2265 SOIL KWN-SD-14-030106-018 A6226518 3/1/2006   None 
A06-2265 SOIL KWN-SD-15-030106-019 A6226519 3/1/2006   None 
A06-2265 SOIL KWN-SD-15-030106-020 A6226520 3/1/2006   None 
A06-2267 SOIL KWN-SD-16-030106-021 A6226701 3/1/2006   None 
A06-2267 SOIL KWN-SD-16-030106-022 A6226702 3/1/2006   None 
A06-2267 SOIL KWN-SD-17-030106-023 A6226703 3/1/2006   None 
A06-2267 SOIL KWN-SD-17-030106-024 A6226704 3/1/2006   None 
A06-2267 SOIL KWN-SD-18-030106-025 A6226705 3/1/2006   None 
A06-2267 SOIL KWN-SD-18-030106-026 A6226706 3/1/2006   None 
A06-2365 SOIL KWN-SU-1-030206-027 A6236501 3/2/2006   None 
A06-2365 SOIL KWN-SU-1-030206-028 A6236502 3/2/2006   None 
A06-2365 SOIL KWN-SU-2-030206-029 A6236503 3/2/2006   None 
A06-2365 SOIL KWN-SU-2-030206-029 A6236503MS 3/2/2006 MS/MSD  None 
A06-2365 SOIL KWN-SU-2-030206-029 A6236503SD 3/2/2006 MS/MSD  None 
A06-2365 SOIL KWN-SU-2-030206-030 A6236504 3/2/2006   None 
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Work 
Order Matrix Sample MS/ ID Sample ID Lab ID Lab QC Date MSD Corrections

A06-2365 SOIL KWN-SU-3-030206-031 A6236505 3/2/2006   None 
A06-2365 SOIL KWN-SU-3-030206-032 A6236506 3/2/2006   None 
A06-2365 SOIL KWN-SU-4-030206-033 A6236507 3/2/2006   None 
A06-2365 SOIL KWN-SU-4-030206-034 A6236508 3/2/2006   None 
A06-2365 SOIL KWN-SU-5-030206-035 A6236509 3/2/2006   None 
A06-2365 SOIL KWN-SU-5-030206-036 A6236510 3/2/2006   None 
A06-2365 SOIL KWN-SU-6-030206-037 A6236511 3/2/2006   None 
A06-2365 SOIL KWN-SU-6-030206-038 A6236512 3/2/2006   None 
A06-2365 SOIL KWN-SU-7-030206-039 A6236513 3/2/2006   None 
A06-2365 SOIL KWN-SU-7-030206-040 A6236514 3/2/2006   None 
A06-2365 SOIL KWN-SU-8-030206-041 A6236515 3/2/2006   None 
A06-2365 SOIL KWN-SU-8-030206-042 A6236516 3/2/2006   None 
A06-2365 SOIL KWN-SU-9-030206-043 A6236517 3/2/2006   None 
A06-2365 SOIL KWN-SU-9-030206-044 A6236518 3/2/2006   None 
A06-2365 SOIL KWN-SU-10-030206-045 A6236519 3/3/2006   None 
A06-2365 SOIL KWN-SU-10-030206-046 A6236520 3/3/2006   None 
A06-2366 SOIL KWN-SU-11-030306-047 A6236601 3/3/2006   None 
A06-2366 SOIL KWN-SU-11-030306-048 A6236602 3/3/2006   None 
A06-2366 SOIL KWN-SU-11-030306-048 A6236602MS 3/3/2006 MS/MSD  None 
A06-2366 SOIL KWN-SU-11-030306-048 A6236602SD 3/3/2006 MS/MSD  None 
A06-2366 SOIL KWN-SU-11-030306-049 A6236603 3/3/2006   None 
A06-2366 SOIL KWN-SU-11-030306-050 A6236604 3/3/2006   None 
A06-2366 SOIL KWN-SU-BK1-030306-51 A6236605 3/3/2006   None 
A06-2366 SOIL KWN-SU-BK1-030306-52 A6236606 3/3/2006   None 
A06-2366 SOIL KWN-SU-BK2-030306-53 A6236607 3/3/2006   None 
A06-2366 SOIL KWN-SU-BK2-030306-54 A6236608 3/3/2006   None 
A06-2366 SOIL KWNSB6-030306-065-05 A6236609 3/3/2006   None 
A06-2366 SOIL KWNSB6-030306-065-10 A6236610 3/3/2006   None 
A06-2366 SOIL KWNSB6-030306-066-10 A6236611 3/3/2006   None 
A06-2366 SOIL KWNSB5-030306-063-05 A6236612 3/3/2006   None 
A06-2366 SOIL KWNSB5-030306-064-05 A6236613 3/3/2006   None 
A06-2419 SOIL KWN-SB2-030606-05710 A6241901 3/6/2006   None 
A06-2419 SOIL KWN-SB2-030606-05710 A6241901MS 3/6/2006 MS/MSD  None 
A06-2419 SOIL KWN-SB2-030606-05710 A6241901SD 3/6/2006 MS/MSD  None 
A06-2419 SOIL KWN-SB2-030606-05810 A6241902 3/6/2006   None 
A06-2419 SOIL KWN-SB2-030606-05810 A6241902MS 3/6/2006 MS/MSD  None 
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Work 
Order Matrix Sample MS/ ID Sample ID Lab ID Lab QC Date MSD Corrections

A06-2419 SOIL KWN-SB2-030606-05810 A6241902SD 3/6/2006 MS/MSD  None 
A06-2419 SOIL KWN-SB2-030606-05720 A6241903 3/6/2006   None 
A06-2419 SOIL KWN-SB2-030606-05720 A6241903MS 3/6/2006 MS/MSD  None 
A06-2419 SOIL KWN-SB2-030606-05720 A6241903SD 3/6/2006 MS/MSD  None 
A06-2419 SOIL KWN-SB2-030606-05820 A6241904 3/6/2006   None 
A06-2419 SOIL KWN-SB3-030606-05910 A6241905 3/6/2006   None 
A06-2419 SOIL KWN-SB3-030606-06010 A6241906 3/6/2006   None 
A06-2419 SOIL KWN-SB3-030606-05920 A6241907 3/6/2006   None 
A06-2419 SOIL KWN-SB3-030606-06020 A6241908 3/6/2006   None 
A06-2471 SOIL KWN-SB4-030706-06110 A6247101 3/7/2006   None 
A06-2471 SOIL KWN-SB4-030706-06120 A6247102 3/7/2006   None 
A06-2471 SOIL KWN-SB4-030706-06130 A6247103 3/7/2006   None 
A06-2471 SOIL KWN-SB1-030706-05525 A6247104 3/7/2006   None 
 
 

Work 
Orders Matrix Test 

Method Method Name Number of 
Samples 

Sample 
Type 

A06-2265 SOIL DD2216-90 TOTAL MOISTURE CONTENT - S 10 SAMP 
A06-2265 SOIL SW6010 SW6010 Metals Total 10 SAMP 
A06-2265 SOIL SW7471 SW7471 Mercury Total 10 SAMP 
A06-2265 SOIL SW8081 SOIL-SW8463 8081 - TCL 

PESTICIDES 
10 SAMP 

A06-2265 SOIL SW8082 SW8082 PCBs 10 SAMP 
A06-2265 SOIL SW8270 SW8270 SemiVolatiles 10 SAMP 
A06-2267 SOIL DD2216-90 TOTAL MOISTURE CONTENT - S 3 SAMP 
A06-2267 SOIL SW6010 SW6010 Metals Total 3 SAMP 
A06-2267 SOIL SW7471 SW7471 Mercury Total 3 SAMP 
A06-2267 SOIL SW8081 SOIL-SW8463 8081 - TCL 

PESTICIDES 
3 SAMP 

A06-2267 SOIL SW8082 SW8082 PCBs 3 SAMP 
A06-2267 SOIL SW8270 SW8270 SemiVolatiles 3 SAMP 
A06-2365 SOIL DD2216-90 TOTAL MOISTURE CONTENT - S 10 SAMP 
A06-2365 SOIL SW6010 SW6010 Metals Total 10 SAMP 
A06-2365 SOIL SW7471 SW7471 Mercury Total 10 SAMP 
A06-2365 SOIL SW8081 SOIL-SW8463 8081 - TCL 

PESTICIDES 
10 SAMP 

A06-2365 SOIL SW8082 SW8082 PCBs 10 SAMP 
A06-2365 SOIL SW8270 SW8270 SemiVolatiles 10 SAMP 
A06-2366 SOIL DD2216-90 TOTAL MOISTURE CONTENT - S 6 SAMP 
A06-2366 SOIL SW6010 SW6010 Metals Total 6 SAMP 
A06-2366 SOIL SW7471 SW7471 Mercury Total 6 SAMP 
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Work 
Orders Matrix Test Number of Sample Method Name Method Samples Type 

A06-2366 SOIL SW8081 SOIL-SW8463 8081 - TCL 
PESTICIDES 

7 SAMP 

A06-2366 SOIL SW8082 SW8082 PCBs 7 SAMP 
A06-2366 SOIL SW8270 SW8270 SemiVolatiles 7 SAMP 
A06-2419 SOIL DD2216-90 TOTAL MOISTURE CONTENT - S 4 SAMP 
A06-2419 SOIL SW6010 SW6010 Metals Total 4 SAMP 
A06-2419 SOIL SW7471 SW7471 Mercury Total 4 SAMP 
A06-2419 SOIL SW8081 SOIL-SW8463 8081 - TCL 

PESTICIDES 
4 SAMP 

A06-2419 SOIL SW8082 SW8082 PCBs 4 SAMP 
A06-2419 SOIL SW8270 SW8270 SemiVolatiles 4 SAMP 
A06-2471 SOIL DD2216-90 TOTAL MOISTURE CONTENT - S 1 SAMP 
A06-2471 SOIL SW6010 SW6010 Metals Total 1 SAMP 
A06-2471 SOIL SW7471 SW7471 Mercury Total 1 SAMP 
A06-2471 SOIL SW8081 SOIL-SW8463 8081 - TCL 

PESTICIDES 
4 SAMP 

A06-2471 SOIL SW8082 SW8082 PCBs 4 SAMP 
A06-2471 SOIL SW8270 SW8270 SemiVolatiles 4 SAMP 
 
 

II. SAMPLE PROCEDURES 

All samples were collected as specified in the work plan and documented on the chain-of-

custody (COC) and in field notebooks.  Samples were analyzed as specified on the COC.  

Samples were packaged, shipped and received as specified in the work plan.  All samples must 

be received cold (4 +/-2) oC and in good condition as documented on the Cooler Receipt Form.   

 

REVIEW RESULTS: 
All sample procedures were followed and the sample coolers were received at the 

appropriate temperatures. Rinsate blanks were not required because dedicated sampling 

equipment was used. 

 

III. LABORATORY DATA 

1.0 HOLDING TIMES  
Holding times are established and monitored to ensure analytical results accurately 

represent analyte concentrations in a sample at the time of collection.  Exceeding the holding 

time for a sample generally results in a loss of the analyte due to a variety of mechanisms, such 

as deposition on the sample container walls or precipitation. 
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REVIEW RESULTS: 
All samples were analyzed within the project-specified holding time. 

 
Go to Tables List 

 

2.0 BLANKS 

Laboratory and field blank samples are analyzed and evaluated to determine the 

existence and magnitude of possible contamination during the sampling and analysis process.  

As noted in Table 2 (if applicable), analyte concentrations in the blanks are generally below the 

practical quantitation limit (PQL).  If the analyte is present in the sample at similar trace levels, 

then the analyte is likely a common background contaminant from some phase of the sampling, 

extraction, or analytical procedure and associated low level sample concentrations are not 

considered to be site related.  If the analyte concentration is above the PQL, then there is a 

potential contamination problem and sample results may be biased high or the data unusable.   

 

REVIEW RESULTS: 
All blanks were performed at the required frequency.  No blank contamination was 

detected in the method blanks except for bis(2-ethylhexyl)phthalate and zinc as noted on Table 

2.  As a result of this blank contamination, the bis(2-ethylhexyl)phthalate detected in samples 

KWN-SD111-030106 -011, KWN-SD9-022806, KWN-SD-10-022806. KWN-SB1-0307-6-05525, 

KWN-SB4-030706-06130 and KWN-SB2-030606-05710 was negated by the validator (i.e. 

change to “U” at the reporting limit).   No additional data qualification is required. 

 

3.0 SURROGATE SPIKE RECOVERY 

Laboratory performance for individual samples analyzed for organic compounds is 

established by means of surrogate spiking activities.  Samples are spiked with surrogate 

compounds prior to preparation and analysis.  Unusually low or high surrogate recovery values 

may indicate some deficiency in the analytical system or that some matrix effects exist, resulting 

in low or high sample results for target compounds.  Sample surrogate recoveries outside QC 

limits (if applicable) are presented in Table 3. 

 

REVIEW RESULTS: 
Surrogate spikes were appropriately added to all field samples and laboratory control 

samples analyzed for organic compounds.  Recovery of one surrogate for the base neutral 
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fraction of sample KWN-SU-7-030206-039 was low.  Data is not qualified based on surrogate 

recovery unless two or more semivolatile surrogates within the same fraction are out of 

specification.  Pesticide and PCB surrogates were not recovered from several samples due to 

analysis of the extracts at dilutions. No data qualification is required based on surrogates diluted 

out of the sample. 

 

4.0 MATRIX SPIKE AND MATRIX SPIKE DUPLICATE ANALYSIS 

The matrix spike and matrix spike duplicate (MS/MSD) analyses are intended to provide 

information about the affects that the sample matrix exerts on the digestion/extraction and 

measurement methodology.  MS recovery values that do not meet laboratory QC criteria may 

indicate that sample analyte results are being attenuated in the analysis procedure.  These 

results are presented in Table 4 (if applicable).  The potential sample bias may be estimated by 

noting the degree to which the MS concentration was elevated or lowered in the spike analysis. 

 However, this bias should serve only as approximations; sample-specific problems may be the 

cause of the discrepancy, particularly in soil samples.   Recoveries of a post-digestion spike or a 

laboratory control sample (LCS) are used to verify that the analytical methodology is acceptable 

and that MS recoveries are due to matrix effects.   An MSD analysis is performed to evaluate 

the precision of the sample results.  Precision is measured as the relative percent difference 

(RPD) between analytical results for duplicate samples.  The laboratory's failure to produce 

similar results for MSD samples may indicate that the samples were non-homogeneous 

(particularly in soil samples), or that method defects may exist in the laboratory's techniques. 

 

REVIEW RESULTS:  

 A sample was not designated for MS/MSD analyses on the chain of custody. The 

laboratory provided results of batch quality control (QC) MS/MSD. Recovery of 2,4-dintritoluene 

from the MS/MSD of sample KWN-SU-2-030206-029 was affected by the dilution of the extract. 

Mercury recovery from the MS of sample KWN-SU-11-030306-048 was also affected by 

dilution. Since the samples concentrations exceeded the spike amounts added for iron in the 

MS/MSD of sample KWN-SB2-030606-05810 and barium, calcium, iron and zinc in sample 

KWN-SU-11-030306-048, no data qualification is necessary.  Recoveries outside of control 

limits for several other metals and the associated qualifier applied to the parent sample result 

are summarized on Table 4.   

 

5.0 LABORATORY CONTROL SAMPLE ANALYSIS 
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The LCS is analyzed to monitor the efficiency of the digestion/extraction procedure and 

analytical instrument operation.  The ability of the laboratory to successfully analyze an LCS 

demonstrates that there are no analytical problems related to the digestion/sample preparation 

procedures and/or instrument operations.  The LCS results outside QC limits are presented in 

Table 5 (if applicable).  Sporadic and marginal QC failures for multiple component methods do 

not indicate an analytical concern.  If recoveries are high and the compounds are not detected 

in the samples, then no data qualification is required.  All recoveries should be above 10% or 

the non-detect results flagged “UR” as rejected. 

 

REVIEW RESULTS: 
All LCS analyses were performed at the required frequency.    Iron and mercury 

recoveries were outside of project control limits as summarized on Table 5.  These recoveries 

are within the manufacturer’s recommended limits and not indicative of an analytical problem.   

No qualifiers were applied. 

 

IV. COMPOUND IDENTIFICATION AND QUANTITATION 
 Compound identities are assigned by comparing sample compound retention times to 

retention times from known (standard) compounds and identification of an acceptable mass 

spectrum.  Compounds detected below PQLs in samples should be considered estimated and 

are qualified "J."  The samples with compounds above the linear range were all re-analyzed at a 

higher dilution factor.  

 

REVIEW RESULTS: 
All compound identification and quantitation criteria were achieved.  The Method 8270 

fraction of sample KWN-SU-7-030206-039 was subjected to gel permeation chromatography in 

order to achieve requested detection limits.  Limited sample was available for the Method 8270 

analysis of sample KWN-SU-1-030206-027. The pesticide fractions of samples KWN-SU-4-

030706-06110, KWN-SU-4-030706-06120, KWN-SU-4-030706-06130 and KWN-SU-1-030706-

05525 required copper treatment to the presence of elemental sulfur.  The Method 8270 fraction 

of sample KWN-SU-1-030206-028 required analysis at a dilution due to sample viscosity.  

Eleven samples were analyzed for mercury at dilutions due to the high concentrations of the 

element present.  The majority of the samples analyzed for pesticides and PCBs were analyzed 

at dilutions based on the sample extract color and/or matrix effects. 
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V. FIELD DUPLICATE SAMPLE RESULTS 
 Field duplicate samples were collected and analyzed as an indication of overall precision 

for both field and laboratory.  Field duplicate results are summarized in Table 7 (if applicable).  

The results are expected to have more variability than laboratory duplicates, which measure 

only laboratory precision.  It is expected also that soil field duplicates will exhibit greater 

variance than water field duplicates due to the difficulties associated with collecting identical 

field samples.  The QC criteria used to assess field duplicate samples for this project was limits 

of 70% RPD for soils and 40% RPD for waters, or twice the general laboratory duplicate criteria. 

 If both compounds were below the laboratory PQL or one of the compounds was present as a 

non-detect, then the compounds are generally not qualified due to field duplicate precision.  

There are no guidelines regarding data qualification based on poor field duplicate precision.  

Professional judgement was used to determine whether or not to qualify results. 

 

REVIEW RESULTS: 
 A field duplicate was not collected. 
  

 



Table 2 - List of Positive Results for Blank Samples 
Method Sample ID Samp Type Analyte Result Qual Anal Type Units MDL PQL
SW6010 A6B1462702 MBLK Zinc - Total 1.0  A mg/Kg 0.16 1.0 
SW8270 A6B1460803 MBLK Bis(2-ethylhexyl) phthalate 56 J A µg/Kg 19 320
SW8270 A6B1504402 MBLK Bis(2-ethylhexyl) phthalate 25 J A µg/Kg 19 320
 
 
Table 2A - List of Samples Qualified for Method Blank Contamination  
 
Method Lab Blank Matrix Analyte Blank Result Sample Result Lab Qual PQL Affected Samples Sample Flag
SW8270 A6B1460803 SOIL Bis(2-ethylhexyl) phthalate 56 1000 B 890 KWN-SD-7-022806-003 Not Qualified 
SW8270 A6B1460803 SOIL Bis(2-ethylhexyl) phthalate 56 1600 B 710 KWN-SD-6-022806-001 Not Qualified 
SW8270 A6B1460803 SOIL Bis(2-ethylhexyl) phthalate 56 440 B 400 KWN-SD-13-030106-015 U Flag 
SW8270 A6B1460803 SOIL Bis(2-ethylhexyl) phthalate 56 740 B 490 KWN-SD-14-030106-017 Not Qualified 
SW8270 A6B1460803 SOIL Bis(2-ethylhexyl) phthalate 56 160 BJ 650 KWN-SD-11-030106-011 U Flag 
SW8270 A6B1460803 SOIL Bis(2-ethylhexyl) phthalate 56 210 BJ 1200 KWN-SD-9-022806-007 U Flag 
SW8270 A6B1460803 SOIL Bis(2-ethylhexyl) phthalate 56 250 BJ 880 KWN-SD-10-022806-009 U Flag 
SW8270 A6B1460803 SOIL Bis(2-ethylhexyl) phthalate 56 410 BJ 420 KWN-SD-15-030106-019 U Flag 
SW8270 A6B1460803 SOIL Bis(2-ethylhexyl) phthalate 56 470 BJ 520 KWN-SD-12-030106-013 U Flag 
SW8270 A6B1460803 SOIL Bis(2-ethylhexyl) phthalate 56 580 BJ 700 KWN-SD-8-022806-005 U Flag 
SW6010 A6B1462702 SOIL Zinc - Total 1 118  1.4 KWN-SD-17-030106-024 Not Qualified 
SW6010 A6B1462702 SOIL Zinc - Total 1 188  1.5 KWN-SD-18-030106-026 Not Qualified 
SW6010 A6B1462702 SOIL Zinc - Total 1 40.1  1.2 KWN-SD-16-030106-022 Not Qualified 
SW8270 A6B1504402 SOIL Bis(2-ethylhexyl) phthalate 25 620 B 390 KWN-SB4-030706-06110 Not Qualified 
SW8270 A6B1504402 SOIL Bis(2-ethylhexyl) phthalate 25 220 BJ 450 KWN-SB4-030706-06120 U Flag 
SW8270 A6B1504402 SOIL Bis(2-ethylhexyl) phthalate 25 28 BJ 420 KWN-SB1-030706-05525 U Flag 
SW8270 A6B1504402 SOIL Bis(2-ethylhexyl) phthalate 25 31 BJ 410 KWN-SB4-030706-06130 U Flag 
SW8270 A6B1504402 SOIL Bis(2-ethylhexyl) phthalate 25 32 BJ 380 KWN-SB2-030606-05710 U Flag 
SW8270 A6B1504402 SOIL Bis(2-ethylhexyl) phthalate 25 39 BJ 370 KWN-SB3-030606-05910 U Flag 
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Method Lab Blank Matrix Analyte Blank Result Sample Result Lab Qual Affected Samples PQL Sample Flag
SW8270 A6B1504402 SOIL Bis(2-ethylhexyl) phthalate 25 47 BJ 400 KWN-SB3-030606-05920 U Flag 
SW8270 A6B1504402 SOIL Bis(2-ethylhexyl) phthalate 25 50 BJ 390 KWN-SB2-030606-05720 U Flag 
 
 
Table 2B - List of Samples Qualified for Field Blank Contamination  
Not applicable 
 

Table 3 - List of Samples with Surrogates outside Control Limits 

Method Sample ID Sample Type Analyte Rec. Low Limit High Limit Dil Fac Sample Qual.
SW8270 KWN-SU-7-030206-039 SAMP 2,4,6-Tribromophenol 32 53 132 10 Diluted Out 
SW8082 KWNSB5-030306-063-05 SAMP Decachlorobiphenyl 0 36 153 10 Diluted Out 
SW8082 KWNSB5-030306-063-05 SAMP Tetrachloro-m-xylene 0 32 148 10 Diluted Out 
SW8082 KWN-SU-11-030306-047 SAMP Decachlorobiphenyl 0 36 153 10 Diluted Out 
SW8082 KWN-SU-11-030306-047 SAMP Tetrachloro-m-xylene 0 32 148 10 Diluted Out 
SW8082 KWN-SU-2-030206-029 SAMP Decachlorobiphenyl 0 36 153 10 Diluted Out 
SW8082 KWN-SU-2-030206-029 SAMP Tetrachloro-m-xylene 0 32 148 10 Diluted Out 
SW8082 KWN-SU-4-030206-033 SAMP Decachlorobiphenyl 0 36 153 10 Diluted Out 
SW8082 KWN-SU-4-030206-033 SAMP Tetrachloro-m-xylene 0 32 148 10 Diluted Out 
SW8082 KWN-SU-8-030206-041 SAMP Decachlorobiphenyl 0 36 153 10 Diluted Out 
SW8082 KWN-SU-8-030206-041 SAMP Tetrachloro-m-xylene 0 32 148 10 Diluted Out 
SW8082 KWN-SU-9-030206-043 SAMP Decachlorobiphenyl 0 36 153 10 Diluted Out 
SW8082 KWN-SU-9-030206-043 SAMP Tetrachloro-m-xylene 0 32 148 10 Diluted Out 
SW8081 KWN-SD-10-022806-009 SAMP Decachlorobiphenyl 0 46 151 10 Diluted Out 
SW8081 KWN-SD-10-022806-009 SAMP Tetrachloro-m-xylene 0 38 132 10 Diluted Out 
SW8081 KWN-SD-11-030106-011 SAMP Decachlorobiphenyl 0 46 151 10 Diluted Out 
SW8081 KWN-SD-11-030106-011 SAMP Tetrachloro-m-xylene 0 38 132 10 Diluted Out 
SW8081 KWN-SD-12-030106-013 SAMP Decachlorobiphenyl 0 46 151 10 Diluted Out 
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Method Sample ID Sample Type Analyte Low Limit Rec. High Limit Dil Fac Sample Qual.
SW8081 KWN-SD-12-030106-013 SAMP Tetrachloro-m-xylene 0 38 132 10 Diluted Out 
SW8081 KWN-SD-13-030106-015 SAMP Decachlorobiphenyl 0 46 151 10 Diluted Out 
SW8081 KWN-SD-13-030106-015 SAMP Tetrachloro-m-xylene 0 38 132 10 Diluted Out 
SW8081 KWN-SD-14-030106-017 SAMP Decachlorobiphenyl 0 46 151 10 Diluted Out 
SW8081 KWN-SD-14-030106-017 SAMP Tetrachloro-m-xylene 0 38 132 10 Diluted Out 
SW8081 KWN-SD-15-030106-019 SAMP Decachlorobiphenyl 0 46 151 10 Diluted Out 
SW8081 KWN-SD-15-030106-019 SAMP Tetrachloro-m-xylene 0 38 132 10 Diluted Out 
SW8081 KWN-SD-17-030106-023 SAMP Decachlorobiphenyl 0 46 151 10 Diluted Out 
SW8081 KWN-SD-17-030106-023 SAMP Tetrachloro-m-xylene 0 38 132 10 Diluted Out 
SW8081 KWN-SD-6-022806-001 SAMP Decachlorobiphenyl 0 46 151 10 Diluted Out 
SW8081 KWN-SD-6-022806-001 SAMP Tetrachloro-m-xylene 0 38 132 10 Diluted Out 
SW8081 KWN-SD-7-022806-003 SAMP Decachlorobiphenyl 0 46 151 10 Diluted Out 
SW8081 KWN-SD-7-022806-003 SAMP Tetrachloro-m-xylene 0 38 132 10 Diluted Out 
SW8081 KWN-SD-8-022806-005 SAMP Decachlorobiphenyl 0 46 151 10 Diluted Out 
SW8081 KWN-SD-8-022806-005 SAMP Tetrachloro-m-xylene 0 38 132 10 Diluted Out 
SW8081 KWN-SD-9-022806-007 SAMP Decachlorobiphenyl 0 46 151 10 Diluted Out 
SW8081 KWN-SD-9-022806-007 SAMP Tetrachloro-m-xylene 0 38 132 10 Diluted Out 
SW8081 KWN-SU-10-030206-045 SAMP Decachlorobiphenyl 0 46 151 10 Diluted Out 
SW8081 KWN-SU-10-030206-045 SAMP Tetrachloro-m-xylene 0 38 132 10 Diluted Out 
SW8081 KWN-SU-1-030206-027 SAMP Decachlorobiphenyl 0 46 151 10 Diluted Out 
SW8081 KWN-SU-1-030206-027 SAMP Tetrachloro-m-xylene 0 38 132 10 Diluted Out 
SW8081 KWN-SU-11-030306-049 SAMP Decachlorobiphenyl 0 46 151 10 Diluted Out 
SW8081 KWN-SU-11-030306-049 SAMP Tetrachloro-m-xylene 0 38 132 10 Diluted Out 
SW8081 KWN-SU-6-030206-037 SAMP Decachlorobiphenyl 176 46 151 4 Diluted Out 
SW8081 KWN-SU-7-030206-039 SAMP Decachlorobiphenyl 0 46 151 20 Diluted Out 
SW8081 KWN-SU-7-030206-039 SAMP Tetrachloro-m-xylene 0 38 132 20 Diluted Out 
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Table 4 - List MS/MSD Recoveries and RPDs outside Control Limits 

Method Sample ID Sampl
e Type Analyte Orig. 

Result
Spike 

Amount Rec. Dil 
Fac

Low 
Limit 

High 
Limit 

Sample 
Qual. 

REPORT
ABLE 

SW8270 KWN-SU-2-030206-029 MS 2,4-Dinitrotoluene <33 12734 39 10 51 126 Diluted Out Yes
SW8270 KWN-SU-2-030206-029 MSD 2,4-Dinitrotoluene <33 11883 37 10 51 126 Diluted Out Yes
SW7471 KWN-SD-6-022806-002 MS Mercury - Total 0.094 0.765 74 1 80 120 J Flag Yes
SW7471 KWN-SD-6-022806-002 MSD Mercury - Total 0.094 0.792 70 1 80 120 J Flag Yes
SW7471 KWN-SU-11-030306-048 MS Mercury - Total 1.7 0.442 428 10 80 120 Diluted Out Yes
SW6010 KWN-SB2-030606-05810 MS Antimony - Total <0.69 48.85 71 1 75 125 None Yes
SW6010 KWN-SB2-030606-05810 MSD Antimony - Total <0.69 49.42 70 1 75 125 None Yes
SW6010 KWN-SB2-030606-05810 MS Iron - Total 9580 2442 340 1 75 125 J Flag Yes
SW6010 KWN-SB2-030606-05810 MSD Iron - Total 9580 2471 135 1 75 125 J Flag Yes
SW6010 KWN-SB2-030606-05810 MS Manganese - Total 96.7 97.7 45 1 75 125 J Flag Yes
SW6010 KWN-SB2-030606-05810 MSD Manganese - Total 96.7 98.85 47 1 75 125 J Flag Yes
SW6010 KWN-SD-6-022806-002 MS Aluminum - Total 9020 4500 128 1 75 125 J Flag Yes
SW6010 KWN-SD-6-022806-002 MS Antimony - Total <0.69 90 43 1 75 125 None Yes
SW6010 KWN-SD-6-022806-002 MSD Antimony - Total <0.69 86.96 55 1 75 125 None Yes
SW6010 KWN-SD-6-022806-002 MS Iron - Total 23000 4500 130 1 75 125 4X Yes
SW6010 KWN-SD-6-022806-002 MSD Iron - Total 23000 4348 148 1 75 125 4X Yes
SW6010 KWN-SD-6-022806-002 MS Manganese - Total 229 180 45 1 75 125 J Flag Yes
SW6010 KWN-SD-6-022806-002 MSD Manganese - Total 229 173.9 65 1 75 125 J Flag Yes
SW6010 KWN-SD-6-022806-002 MSD Silver - Total <0.15 21.74 65 1 75 125 None Yes
SW6010 KWN-SU-11-030306-048 MS Aluminum - Total 8160 2581 141 1 75 125 J Flag Yes
SW6010 KWN-SU-11-030306-048 MS Antimony - Total <0.69 51.63 44 1 75 125 None Yes
SW6010 KWN-SU-11-030306-048 MSD Antimony - Total <0.69 52.91 53 1 75 125 None Yes
SW6010 KWN-SU-11-030306-048 MS Barium - Total 277 51.63 187 1 75 125 4X Yes
SW6010 KWN-SU-11-030306-048 MSD Barium - Total 277 52.91 171 1 75 125 4X Yes
SW6010 KWN-SU-11-030306-048 MSD Calcium - Total 11600 2645 30 1 75 125 4X Yes
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Sampl Orig. Spike Dil Low High Sample REPORTMethod Sample ID Analyte Rec. e Type Result Amount Fac Limit Limit Qual. ABLE 
SW6010 KWN-SU-11-030306-048 MS Copper - Total 196 51.63 159 1 75 125 J Flag Yes
SW6010 KWN-SU-11-030306-048 MSD Copper - Total 196 52.91 162 1 75 125 J Flag Yes
SW6010 KWN-SU-11-030306-048 MS Iron - Total 19900 2581 136 1 75 125 4X Yes
SW6010 KWN-SU-11-030306-048 MSD Iron - Total 19900 2645 174 1 75 125 4X Yes
SW6010 KWN-SU-11-030306-048 MS Manganese - Total 302 103.2 41 1 75 125 J Flag Yes
SW6010 KWN-SU-11-030306-048 MSD Manganese - Total 302 105.8 66 1 75 125 J Flag Yes
SW6010 KWN-SU-11-030306-048 MS Silver - Total 32.7 12.9 156 1 75 125 None Yes
SW6010 KWN-SU-11-030306-048 MSD Silver - Total 32.7 13.22 156 1 75 125 None Yes
SW6010 KWN-SU-11-030306-048 MS Zinc - Total 397 51.63 136 1 75 125 4X Yes
SW6010 KWN-SU-11-030306-048 MSD Zinc - Total 397 52.91 130 1 75 125 4X Yes
 
Method Sample ID Sample Type Analyte RPD RPD Limit Sample Qual.
SW6010 KWN-SD-6-022806-002 MSD Antimony - Total 24 20 None 
SW6010 KWN-SU-11-030306-048 MSD Calcium - Total 86 20 None 
SW6010 KWN-SB2-030606-05810 MSD Iron - Total 86 20 None 
SW6010 KWN-SU-11-030306-048 MSD Iron - Total 24 20 None 
SW6010 KWN-SD-6-022806-002 MSD Manganese - Total 36 20 None 
SW6010 KWN-SU-11-030306-048 MSD Manganese - Total 47 20 None 
SW6010 KWN-SD-6-022806-002 MSD Silver - Total 33 20 None 
SW7471 KWN-SU-11-030306-048 MSD Mercury - Total 127 20 Diluted Out 
 
 

Table 5 - List LCS Recoveries outside Control Limits 

Method Sample ID Analyte Rec. Low Limit High Limit No. of Affected Samples Samp Qual
SW6010 A6B1462701 Iron - Total 69 80 120 3 Not Qualified
SW6010 A6B1483301 Iron - Total 76 80 120 10 Not Qualified
SW6010 A6B1500301 Iron - Total 66 80 120 1 Not Qualified
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Method Sample ID Analyte Rec. Low Limit No. of Affected Samples High Limit Samp Qual
SW6010 A6B1512701 Iron - Total 66 80 120 4 Not Qualified
SW7471 A6B1460701 Mercury - Total 78 80 120 13 Not Qualified
SW7471 A6B1492901 Mercury - Total 121 80 120 10 Not Qualified
 
Table 6 –Samples that were Reanalyzed  
None 

 
Table 7 – Summary of Field Duplicate Results 
 
None 

 
 
Key: 
  A = Analyte 
  NC = Not Calculated  
  ND = Not Detected  
  PQL = Practical Quantitation Limit 
  RPD = Relative Percent Difference 
  T = Tentatively Identified Compound 
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Introduction 
 

 
 
 

 The National Park Service, National Capital Parks Region (NPS), has 
directed Ecology and Environment, Inc., (E & E) under contact No. GS-
10F-0160J, Task Order No. P300000A452 (dated April 20, 2000), to 
undertake Geoprobe sampling at the known landfill within the North area 
of Kenilworth Park Washington, DC. 

 
The site was known to have been the location of municipal dumping by 
the District of Columbia (the District) in the early to mid 1900's. The 
USEPA Wasteland Identification number of the site is DCSFN0305462. 
The landfill had been capped and used as parkland including several 
football fields.  Due to landfill's proximity to the adjacent waters and 
unconfirmed chemical composition, its impact to the Anacostia River and 
surrounding environment is unknown.  The NPS directed E & E to 
undertake sampling at Kenilworth Park North to determine the presence or 
absence of contaminants of concern and the impact of landfill 
contamination on the watershed. 
  
The sampling plan included using a truck mounted Geoprobe to install 22 
boreholes and the collecting of 40 subsurface soil samples, 20 surface soil 
samples, and eight groundwater samples for analysis.  Subsurface soil and 
groundwater samples were collected from the boreholes to characterize the 
chemical composition of the fill. Surface soil samples were collected to 
further characterize the risks that may be associated with the site.  
Groundwater was collected to identify possible contamination being 
discharged to the Anacostia River.  Surface, subsurface, and groundwater 
samples were collected and analyzed for Total Petroleum Hydrocarbons-
Diesel Range Organics (TPH-DRO), Target Analyte List Metals (TAL 
Metals), and the Target Compound List, Organics (TCLs), including 
Pesticides, Polychlorinated Biphenyls (PCBs), Base/Neutral Acid 
Extractibles (BNAs), and Volatile Organic Compounds (VOAs). 
 
Section 2 of this report provides the site location and a description of the 
area and Section 3 discusses the environmental setting.  Section 4 outlines 
sampling activities, and Section 5 presents the results of the inspection and 
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sample analysis. Conclusions and recommendations are provided in 
Section 6.  For ease of reference, all tables are grouped at the end of the 
section in which they are referenced. The laboratory report is contained in 
Appendix A as Volume 2 of this report. 
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Site Location and 
Description 
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2.1 Site Location 
The Kenilworth Landfill North forms part of the Anacostia Park System, 
Section G (NPS 1995).  The area is located on the eastern shore of the 
Anacostia River, approximately one half mile north of the Benning Bridge 
(Figure 2-1).  The sampled area is bordered to the north by the Kenilworth 
Aquatic Gardens and Anacostia Avenue to the east.  Watts Branch which 
flows generally from east to west borders the site to the south and divides 
the area from the Kenilworth Park Landfill South.  The study area can be 
found on the U.S. Geological Survey (USGS) 7.5 minute Series map, 
“Washington D.C. East “ at 38o 54’ 55” North Latitude and 76o 57’ 20” 
West Longitude.  On the USGS 7.5 Minute Series map the Kenilworth 
Park Landfill North can be found one half inch below the words 
“Kenilworth Aquatic Gardens”.   
 
 
 
2.2 Site Description 
The site is an open grassy area of approximately twelve acres with several 
football fields located on the north and west sides of Deane Avenue.  
These areas and the area south of Deane Avenue are regularly mowed and 
park patrons were observed using the area for various activities.  North of 
the ball fields, a large open area that borders the Kenilworth Aquatic 
Gardens is not regularly cut and no park patrons were observed using this 
area of the park.  A cement retaining wall is located on the western side of 
the park along the Anacostia River.  
 
Vehicular access to the site is via Deane Avenue, which generally runs 
from the southeast to the northwest and turns south near the Anacostia 
River.  A gate at the park entrance on Deane Avenue near Kenilworth 
Avenue is closed nightly.  Because Watts Branch, the Anacostia River, 
and the Kenilworth Aquatic Gardens surround the site on three sides 
pedestrian access to the site is generally from the east side of the park 
north of Watts Branch. 
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SOURCE: USGS 7.5 Minute Series (Topographic-Bathymetric) Quadrangle:
Washington East, D.C., MD, 1965; Photorevised 1979.
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Environmental Setting 
 

 
 

 
3.1 Climate 
The area of the site has a mild, humid climate with an average 
annual temperature in the warmest month, July, of 79.1 oF (26.2o C), 
and an average annual temperature in the coldest month, January, of 
35.7 oF (2.1 oC) (Table 3-1). 
 
The average annual rainfall is 39 inches with 54% of this total 
falling in April through September.  The wettest month is August 
with an average of 4 inches, and two months each year (January and 
April) have, on average, under 2.9 inches.  Snowfall (averaging 
16.4 inches per year) occurs from November through March, with 
January and February averaging 5.3 inches each. 
 
Prevailing winds are southerly and southwesterly and are strongest 
in March (10.1 miles per hour [mph]).  Average monthly wind 
speed is 8.7 mph and the lowest occurs in August (7.8 mph).  Data 
are from Reagan National Airport, approximately 2.5 miles 
northwest of the site.  The period of record is for the 57 years, 
1941-1998 (NOAA 1998). 
 
3.2 Surface Water 
Watts Branch, the Anacostia River, and the Kenilworth Aquatic 
Gardens are the nearest surface waters.  Watts Branch flows into the 
Anacostia River and originates as run off from the area to the west 
of Kenilworth Park in Maryland and the District of Columbia. The 
estimated flow of Watts Branch is 4 ft3/s.  The Kenilworth Aquatic 
Garden is roughly five acres of maintained wetlands that adjoins the 
Anacostia River.  The confluence of the Anacostia River and the 
Potomac River is approximately five miles to the south of the study 
area. 
 
3.3 Topography 
The top of the landfill height near Deane Avenue is approximately 
15 feet above sea level and is generally flat on top.  The landfill 
02:001096_GM01_00_02  
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grading generally slopes away from Deane Avenue towards Watts 
Branch, the Anacostia River, and the Kenilworth Aquatic Gardens. 
3.4 Soils 
Soils on this site are generally Udorthents, consisting of cut, fill, or 
disturbed materials (USDA 1976).  In general, the elevated areas of 
the landfill were found to have a clay cap ranging from one to four 
feet thick.  Beneath the cap fill material generally consisted of burnt 
materials with glass, metal, and limited amounts of brick.  Table 3-2 
contains a description of the fill material found in the soil borings  
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Table 3-1 Local Climatological Dataa

 Oxon Cove Park, Forest Heights, M.D. 
Month Temperature Precipitation Normal Number of Days 

>0.01 Inch 
 Normal 

Maximum 
Normal 

Minimum 
Monthly 
Average 

Average  

  F  F  F Inches Rainfall Snowfall 
January 42.3 26.8 35.7 2.86 9.8 1.6 
February 45.9 29.1 38.1 2.58 9.5 1.5 
March 56.5 37.7 46.2 3.46 10.1 0.5 
April 66.7 46.4 56.4 2.79 9.6 0 
May 76.2 56.6 66.0 3.85 10.8 0 
June 84.7 66.5 74.7 3.26 9.7 0 
July 88.5 71.4 79.1 3.84 9.6 0 

August 86.9 70.0 77.3 3.84 8.9 0 
September 80.1 62.5 70.7 3.32 7.2 0 

October 69.1 50.3 59.5 2.99 7.2 0 
November 58.3 41.1 48.8 3.00 8.5 0.2 
December 47.0 31.7 39.0 3.01 8.9 0.7 

Annual 66.8 49.2 57.6 38.63 109.8 4.5 
a National Oceanic and Atmospheric Administration (NOAA), 1998, Annual Summary with Comparative Data, 
 Washington, D.C. Ronald Reagan National Airport (DCA). 
 
Key: 
 
F = Degrees Fahrenheit. 
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 Table 3-2 Description of Fill Material Found in Soil Borings 
    Kenilworth Park Landfill North 
 
 

 
 

Boring Location 

 
Total Depth   

Feet 

 
 

Materials Noted 
1 12 Clay cap 0-2' 

Burnt fill material with glass from 2' to 12',  
2 8 Soil with brick, glass, and rubble 0-3' 

Clay cap 3'-4' 
Burnt fill material with glass to 8' 

3 12 No cap, soil with construction debris 
saturated below 10' 

4 16 Clay cap, no apparent fill material 
saturated below 10.5' 

5 8 0-3.5' Fill material, glass, rubble, 3.5'-8' burnt fill 
material, saturated at 7' 

6 12 Soil with small amounts of burnt fill 0-4'  
4'-7.5' burnt fill material, glass, small amounts of 
metal, 7.5' natural material, 10' saturated  

7 16 0'-3.5' top soil and clay cap,   
3.5'-15 burnt fill material, 15' natural material 

8 8 Top soil 0-3', Burnt fill material 3'-8' ,  
saturated at 7' 

9 20 Top soil and clay 0-4' soil with debris, brick and 
glass 4'-11', Burnt fill to 20' 

10 16 Top soil 0-3', 3'-14.5'Burnt fill, metal, glass 
11 16 Top soil, clay with lenses of burnt fill 0-12', Below 

12' burnt fill material, brick, metal. 
12 5 Top soil 0-3', Burnt fill with glass 3'-5' 
13 24 Top soil to 2.5', burnt fill material with glass to 21' 

Natural material to 24' 
14 8 Topsoil with cement rubble to 3', burnt fill to 8' 
15 7 Top soil to 3.5' , mixed debris and burnt fill to 7' 
16 8 Clay with glass, small amounts of burnt material to 

8', refusal at 8' 
17 5 Burnt fill 4'-5', refusal at 5' 
18 5.5 Tops soil to 3', burnt fill, wood, plastic to 5.5' 
19 12 Top soil, 3'-10.5 burnt fill material natural material 

below 10.5', saturated at 9' 
20 12 Soil and clay cap to 8', burnt fill 8'-12' 
21 7 Clay cap, 4'-7' wood, plastic, burnt fill,  
22 6.5 Soil with fill and glass to 6', burnt material 6'-6.5' 

 



 
 

 
 
 
Sampling Operations 4 
 
 
 
 
4.1 Sampling Scope of Work 
The scope of work for the sampling involved the following tasks; 
using a Greoprobe to collect 40 subsurface soil samples, collecting 
20 surface soil samples, and collecting eight groundwater samples.  
Twenty-two borings were installed to collect the subsurface and 
groundwater samples.  Seven temporary well points were installed 
to collect groundwater samples.  The only change from the original 
Statement of Work was the addition of two additional borings that 
were added to further characterize the fill material. 
 
 
4.2 Sampling Activities 
 
4.2.1 Soil Sampling 
Sixty soil samples were collected from the site and analyzed for 
various contaminants. Surface samples were collected from twenty 
boring locations just before the borings were created.  A total of 40 
subsurface samples were collected including one duplicate. All 
subsurface samples were analyzed for TAL Metals and TPH-DRO 
and twenty of the samples were also analyzed for TCL. All surface 
soil samples were analyzed for TAL Metals and ten were analyzed 
for BNAs, pesticides, and PCBs.  Subsurface soil sampling was 
biased.  Samples were collected from only suspected fill material 
at various intervals depending on the depth of the fill.  Figure 4-1 
shows boring locations.   
 
All samples were collected with stainless steel spoons and placed 
into an eight-ounce glass sample jar. No preservatives were added 
to the containers, but all were placed on ice and stored at 
approximately 4 oC until they reached the laboratory.  
 
4.2.2 Groundwater Sampling 
Circled borings on Figure 4-1 indicate temporary well points 
where groundwater samples were collected.  Eight groundwater 
samples were collect including one duplicate from seven borings.  
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Groundwater samples were collected from borings using a 
peristaltic pump.  Samples to be analyzed for TPH-DRO and 
BNAs were collected directly into one-liter amber jars.  Samples 
for metals analysis were filtered using a .45 micron filter according 
to the method protocol.  Metal samples were collected into one 
liter polyethylene bottle and fixed with nitric acid.  All 
groundwater samples were immediately put on ice and maintained 
at approximately 4 oC until they were received at the laboratory.  
 
4.2.3 Quality Assurance/Quality Control Sampling 
A duplicate of each media was collected during the fieldwork. 
Duplicate surface and subsurface samples were collected at boring 
location 19 and a groundwater duplicate was collected at boring 
location 8.  Quality Assurance/Quality Control protocols consistent 
with EPA requirements as outlined by Test Methods for Evaluating 
Waste, Physical/Chemical Methods, SW846, 3rd Edition were 
used.  Method blanks and spiked samples were run by the 
laboratory as a check on the possibility of laboratory 
contamination and on the reproducibility, precision, and accuracy 
of laboratory procedures.   
 
4.2.4 Decontamination 
All sampling spoons and glassware were used directly from the 
manufacturers' packaging.  New sampling spoons were used at 
each location making decontamination unnecessary. 
 
 
4.2.5 Sample Documentation, Packaging, and Shipping 
Samples were placed in coolers with ice in the field.  Sampling 
locations, sample numbers, and analyses required were noted in the 
field notebook along with any special conditions encountered.  All 
sample containers were labeled with sample number, project 
number, date and time of collection, and type of analysis required.  
At the end of day, coolers were packed for shipment to the E & E 
laboratory.  The coolers were packed with ice in watertight bags, 
all glass containers were wrapped in plastic bubble-wrap and 
taped, and a chain-of-custody form was prepared, sealed in a 
Ziploc bag, and taped to the underside of the cooler lid.  Any 
additional space was packed with inert packing, and the cooler was 
sealed with strapping tape and custody seals.  The chain-of-custody 
form lists the date and time of collection of each sample, the 
project manager’s, field team leader’s, and sampler’s name(s), and 
is signed by the sampler(s).  The number and type of containers are 
listed, and the analysis required and the suspected levels of 
contaminants are noted, together with any special observations.  A 
copy is retained in the files.  All coolers were hand-delivered to the 
Federal Express office in Rosslyn, Virginia and were shipped 
overnight to the E&E Analytical Service Center in Lancaster, New 
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York.  At no time were the samples out of E & E custody until they 
were shipped. 
 
4.3 Site Safety Precautions 
Before site work commenced a Site Safety Meeting was held.  The 
main emphasis was on physical hazards of working with heavy 
machinery, the potential for slips, trips, and falls, and the 
biological hazards of poison ivy, thorns, and brambles on the site.   
 
No problems of any nature occurred during the sampling. 
 
4.4 Surveying 
Locations of borings were recorded using a tape measure and 
compass.  Distance and direction between borings were recorded 
and used to prepare the site diagram.    
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Sampling Results 
 
 
 

5 
 

The analytical results of the sampling program are included in full at the 
end of this report.  The results are compared to risk-based concentrations 
(RBCs) for residential soils and maximum contaminant levels (MCLs) 
published by the U.S. Environmental Protection Agency (EPA), Region III 
(USEPA, 2000).  Any results that exceed the listed criteria in the right-
hand columns of Tables 5-1 through 5-8 are emphasized with bold print 
  
Locations of all sampling points are indicated on Figure 4-1.  The samples 
were collected from 22 borings, (Boring location 1 through 22).  Twenty 
surface soil samples including one duplicate were  collected from 19 
boring locations.  Eight groundwater samples including one duplicate were 
collected from seven boring locations (Boring locations 4, 5, 8, 7, 9, 11, 
and19).   
 
5.1 Metals 
Results for metal analysis are found in Tables 5-1 through 5-3.  Arsenic, 
iron, antimony, copper, manganese, and lead were found in both surface 
and subsurface soils above residential RBC's, but only iron and manganese 
were found at elevated levels in groundwater.  Arsenic was found above 
the RBC value of 0.43 mg/kg in 39 of the 40 subsurface soil samples and 
every surface soil samples analyzed.  However, only three subsurface 
samples (KL-SB-01B, KL-SB-06B, KL-SB-08A) were found to have 
concentrations of arsenic significantly above normal levels for soils of the 
eastern United States (Shacklette, 1984).  Arsenic was not found in any 
groundwater samples above the MCL concentration of 50 µg/kg.  Iron was 
detected above the RBC of 23,000 mg/kg in 30 subsurface soil samples 
and eight surface soil samples with the highest concentration found being 
33,600 mg/kg.  Additionally, iron was found in every groundwater sample 
above the MCL of 0.30 µg/kg.  Lead was detected at elevated levels in 17 
subsurface samples but was not detected in any groundwater sample.  
Lead was detected at a concentration of 1,350 mg/kg in surface soil KL-
SS-18 and was found above the RBC level at two other locations.  
Manganese, which was only detected at elevated levels in two soil 
samples, exceeded the MCL of 50 µg/kg in seven groundwater samples.  
Antimony was found in 38 of 40 subsurface soil samples but only 
exceeded the RBC of 31 mg/kg in three samples. Surface soil sample KL-
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SS-18 was the only sample that exceeded the RBC with a concentration of 
107 mg/kg. 
 
Although subsurface contamination would appear to have no impact on 
human health, the iron contamination of surface soil may have an impact 
on human health since the area is considered a recreational area.  
 
Elevated iron and manganese concentrations that were found in all but one 
groundwater sample could have impacts on nearby surface waters. 
Groundwater flow rates and direction are not known and would have to be 
determined to assess the impact to surface waters. 
 
5.2 Pesticides 
Table 5-4 and 5-5 show the results for pesticide analysis. Pesticide 
contamination appears to be limited to surface soil and two commonly 
used pesticides.  Two pesticides, Aldrin and Dieldrin were detected at 
several locations above RBC concentrations.  Several other pesticides 
were found throughout the area including DDT and its derivatives, but 
none exceeded RBC levels.  Dieldrin was found to be the most prevalent 
pesticide.  It was found at elevated levels in eight of the ten surface 
samples analyzed.  Concentrations as high as 390 µg/kg were detected with 
the average concentration being 138 µg/kg which is three and a half times 
the RBC of 40 µg/kg.  Aldrin was detected in eight samples but only found 
above the RBC of 38 µg/kg in two samples (KL-SS-06, KL-SS-08). 
 
Since the area is designated for recreationally use, the elevated levels of 
Dieldrin, averaging three and half times the RBC, do represent a potential 
human health risk.  Although concentrations found in surface soil vary 
greatly, it does appear that Dieldrin contamination is present throughout 
the site.  Further investigation of pesticide use at the site and soil sampling 
should be conducted to determine if remedial action would be needed. 
 
5.3 PCBs     
Table 5-4 and 5-5 show the results for PCB analysis. PCBs were detected 
above RBCs in five of ten surface soil samples analyzed. Only one 
subsurface soil sample was found to have elevated levels of PCBs (KL-
SB-12B, 658 µg/kg).  Surface sample KL-SS-15 was found to have 7,930 
µg/kg of PCBs, which is 12 times the RBC for residential soil.  However, 
the five samples with elevated levels of PCBs averaged five times the 
RBC for PCBs.  The other five surface samples analyzed were non detect 
for PCBs. 
 
No pattern of contamination is apparent but the concentrations detected 
present a direct contact threat to human health.  Further delineation of the 
contamination should be undertaken before considering possible 
remediation efforts. 
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5.4 Total Petroleum Hydrocarbons- Diesel Range Organics 
Results are shown in Table 5-6.  Results for TPH-DRO were found to be 
unreliable and no conclusions about the quantity of TPH-DRO at the site 
can not  be made from these results. Methodology requires that peaks 
detected in the C10-C25 range of the chemical spectra be quantified as 
TPH-DRO.  However, based on analyst interpretation, the pattern detected 
in this ranger were not diesel but are possibly matrix interference caused 
by other organic compounds in the samples collected at the site. 
 

   5.5 Target Compound List Organics 
Only four polycyclic aromatic hydrocarbons (PAHs) were detected above 
residential criteria in subsurface soils at the site.  Benzo(a)pyrene 
contamination above the RBC was the most widespread with 15 of 21 
samples having concentrations above 87 µg/kg.  Concentrations of 
Bezo(a)pyrene ranged from non detect in three samples to 1,470 µg/kg in 
sample KL-SB-10C.  Benzo(a)anthracene was found above criteria in 
three samples and was detected at 1,940 µg/kg in sample KL-SB-9D. 
Benzo(b)fluouranthene had a maximum concentration of 1,510 µg/kg in 
sample KL-SB-10C. Dibenzo(a,h) anthracene was detected above the 87 
µg/kg RBC in three samples with the highest concentration detected in 
sample KL-SB-10C at 278 µg/kg. 
 
No volatile organic compounds were detected above RBC values in the 21 
samples analyzed. 
 
Levels of organics especially PAHs overall were found to be in 
concentrations lower than expected in light of the site's former use as a 
municipal landfill.  Because fill material was burned at the site, it would 
be expected that PAHs, a by-product of incomplete combustion would be 
found at higher concentrations.  Since elevated concentrations of PAHs 
were all detected at least four feet below ground surface, they pose little 
threat to human health. 
 

   5.6 Quality Analysis / Quality Control Results 
All lab data met QA/QC criteria however after close analysis it was 
determined that TRPH-DRO reported results should not be used because 
the quantified compound was not Diesel. Methodology requires that peaks 
detected in the C10-C25 range of the chemical spectra be quantified as 
TPH-DRO. Based on analyst interpretation, the patterns detected in this 
range were not diesel but were possibly matrix interference caused by 
other organic compounds in the samples collected at the site.  Although 
quantities of TRPH-DRO were reported, they were not used in this 
assessment of the site.  In addition it should be noted that some samples 
had to be re-analyzed to ensure accurate quantification of target analytes 
due to non-target compound interference.  These re-analyses were 
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effective in quantifying target analytes and were determined to have no 
impact on the usability of the data except for TRPH-DRO as noted above.  
 
Laboratory duplicates, field duplicates, method spikes, and method blanks 
were also analyzed as dictated by laboratory and method protocols.  
Results for field duplicates produced results within QA/QC standards. 
Laboratory spikes, blanks, and duplicates also met method specified 
standards for accuracy and reproducibility. 



Table 5-1  Target Analyte List (TAL) Metals, mg/kg
                  Surface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCaKL-SS-01 KL-SS-02 KL-SS-03 KL-SS-04 KL-SS-05 KL-SS-06
Aluminum 4350 5210 4870 5490 9210 5450 78K
Antimony 5.18 9.74 5.44 2.10 24.7 1.70 31
Arsenic 4.69 5.74 4.19 4.14 10.6 5.12 0.43
Barium 277 461 282 98.4 896 108 5,500
Beryllium 0.542 ND ND 0.552 ND ND 160
Cadmium 6.06 9.59 6.26 3.21 17.9 2.56 39
Calcium 7480 7460 6300 3730 12100 3200  ---- 
Chromium 143 293 181 32.2 820 42.6 120,000b

Cobalt 7.66 7.71 9.79 8.26 10.0 7.03 4,700
Copper 197 395 221 68.6 802 74.8 3,100
Iron 19700 19900 16500 31600 26400 14900 23K
Lead 256 304 212 152 567 77.6 400c

Magnesium 1200 1370 6610 1570 2480 1930  ---- 
Manganese 201 204 215 230 319 213 1,600
Mercury 6.10 8.25 4.22 1.09 17.2 2.36 23
Nickel 18.6 22.4 70.7 16.4 37.0 16.9 1,600
Potassium 302 470 398 983 637 614  ---- 
Selenium 1.33 1.95 ND 1.29 ND ND 390
Silver 38.7 76.0 45.4 4.70 158 10.2 390
Sodium ND ND ND ND ND ND  ---- 
Thallium ND ND ND ND ND ND 5,500
Vanadium 35.9 42.0 36.1 36.5 56.3 26.9 550
Zinc 520 766 506 159 1920 165 23,000
Key at end of table. Page 1 of 3.
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Table 5-1  Target Analyte List (TAL) Metals, mg/kg
                  Surface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCaKL-SS-07 KL-SS-08 KL-SS-9 KL-SS-10 KL-SS-11 KL-SS-12 KL-SS-13
Aluminum 8270 4710 4660 6370 5140 6480 6130 78K
Antimony ND 3.77 6.30 4.03 3.20 5.25 5.17 31
Arsenic 4.29 3.89 3.87 3.44 3.53 4.52 5.01 0.43
Barium 195 179 455 222 209 193 263 5,500
Beryllium ND ND 0.668 0.711 0.708 0.842 0.767 160
Cadmium 4.24 3.83 9.06 5.57 4.51 4.57 5.99 39
Calcium 5050 3110 7230 6140 9610 4460 9110  ---- 
Chromium 79.2 125 182 109 88.4 105 137 120,000b

Cobalt 9.84 7.89 8.98 10.0 9.94 13.3 9.68 4,700
Copper 130 131 391 186 158 114 192 3,100
Iron 21300 14500 20700 21900 20100 25100 27000 23K
Lead 119 119 313 165 131 139 196 400c

Magnesium 2650 1670 1430 1830 1780 1120 2320  ---- 
Manganese 304 186 284 453 491 451 286 1,600
Mercury 3.36 4.46 9.20 5.32 3.47 4.20 5.29 23
Nickel 18.8 18.8 23.2 18.9 19.8 19.0 22.1 1,600
Potassium 1310 809 446 713 500 648 685  ---- 
Selenium ND ND ND 2.10 1.02 4.63 2.29 390
Silver 23.7 27.4 69.4 32.5 29.5 26.1 37.2 390
Sodium ND ND ND ND ND ND ND  ---- 
Thallium ND ND ND ND ND ND ND 5,500
Vanadium 37.4 37.4 42.6 43.7 39.1 50.8 48.7 550
Zinc 281 327 751 392 359 264 455 23,000
Key at end of table.

Page 2 of 3.
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Table 5-1  Target Analyte List (TAL) Metals, mg/kg
                  Surface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCaKL-SS-14 KL-SS-15 KL-SS-16 KL-SS-17 KL-SS-18 KL-SS-19 KL-SS-19DUP
Aluminum 4810 9850 6020 8670 7740 3190 3130 78K
Antimony 4.89 9.49 1.64 15.4 107 1.88 2.13 31
Arsenic 3.35 8.66 2.34 9.32 7.22 2.86 3.08 0.43
Barium 269 664 36.7 545 416 99.7 103 5,500
Beryllium ND 0.874 0.688 0.878 0.745 ND ND 160
Cadmium 5.25 13.7 2.36 10.2 8.50 2.16 2.55 39
Calcium 6170 26400 1840 15200 6270 5760 6720  ---- 
Chromium 128 299 27.6 469 192 41.6 48.5 120,000b

Cobalt 7.98 8.05 10.0 9.65 12.5 4.73 6.63 4,700
Copper 188 559 23.0 463 319 53.8 62.5 3,100
Iron 16300 33300 33600 24600 25000 11000 13100 23K
Lead 198 453 47.2 376 1350 67.6 73.3 400c

Magnesium 1420 2110 725 3100 1810 2030 2630  ---- 
Manganese 274 270 305 303 410 256 263 1,600
Mercury 5.79 13.6 0.400 7.33 2.99 0.186 1.05 23
Nickel 17.7 25.5 11.4 30.5 21.2 16.4 35.4 1,600
Potassium 495 466 495 1260 379 338 341  ---- 
Selenium 1.36 2.35 3.43 1.55 2.25 ND ND 390
Silver 36.3 106 0.870 90.3 63.3 8.89 10.1 390
Sodium ND 91.1 ND ND ND ND ND  ---- 
Thallium ND ND ND ND ND ND ND 5,500
Vanadium 34.7 50.9 49.0 55.3 42.5 23.4 23.8 550
Zinc 453 1080 52.1 1150 642 133 160 23,000

Page 3 of 3.
KEY
Note:  Figures in bold are exceedances of RBC's.
K = Thousand.
mg/kg = Milligrams per kilogram.
ND = Not detected.
a = Risk Based Concentration for Residential Soils (EPA Region III 2000)
b = Total chromium.
c = EPA Action Level.
 ---- = No Risk Based Concentration Available.
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Table 5-2  Target Analyte List (TAL) Metals, mg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-01B KL-SB-01C KL-SB-02B KL-SB-03A KL-SB-04A KL-SB-04B
Aluminum 18300 5330 28000 3080 6290 2460 78K
Antimony 2590 5.77 11.3 0.699 1.31 ND 31
Arsenic 95.9 11.7 14.3 1.48 3.97 2.61 0.43
Barium 260 460 447 86.8 96.7 20.3 5,500
Beryllium ND ND ND 0.529 1.06 ND 160
Cadmium 10.3 4.18 12.6 1.25 2.37 3.29 39
Calcium 13100 17200 20500 368 2220 321  ---- 
Chromium 46.0 31.0 79.3 11.2 26.1 28.1 120,000b

Cobalt 11.0 9.08 11.9 6.44 22.4 6.89 4,700
Copper 235 159 454 9.18 41.4 10.6 3,100
Iron 94100 25600 114000 16600 21800 36400 E 23K
Lead 19000 512 971 62.1 80.6 10.3 400c

Magnesium 6140 2840 2540 593 1190 175  ---- 
Manganese 711 306 831 541 410 198 1,600
Mercury 0.106 0.435 0.946 0.115 0.726 0.0540 23
Nickel 64.2 32.6 33.8 7.25 18.3 5.85 1,600
Potassium 686 716 938 216 756 212  ---- 
Selenium 6.64 ND 6.86 1.62 1.76 2.94 390
Silver 28.4 3.75 12.5 ND 2.17 ND 390
Sodium 765 621 3360 ND ND ND  ---- 
Vanadium 37.2 40.2 35.8 15.2 32.2 39.4 550
Zinc 1150 529 1020 35.6 133 27.0 23,000
Key at end of table.

Page 1 of 7.
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Table 5-2  Target Analyte List (TAL) Metals, mg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-05A KL-SB-06B KL-SB-06C KL-SB-07A KL-SB-07C KL-SB-08A
Aluminum 14500 10400 5790 17000 9930 8960 78K
Antimony 22.5 36.8 ND 10.4 7.73 30.5 31
Arsenic 18.3 49.7 1.57 6.96 ND 34.4 0.43
Barium 3480 3910 77.3 698 633 2020 5,500
Beryllium 0.474 ND 0.962 ND ND ND 160
Cadmium 16.5 28.5 1.29 18.1 16.6 19.9 39
Calcium 30200 45700 1240 49400 13800 40800  ---- 
Chromium 126 102 13.6 54.3 39.8 83.6 120,000b

Cobalt 21.6 20.3 10.9 12.0 ND ND 4,700
Copper 1240 904 12.4 455 237 916 3,100
Iron 73700 128000 12100 73100 69500 144000 23K
Lead 3100 4540 15.2 987 819 3140 400c

Magnesium 3490 4610 1150 4070 1600 3200  ---- 
Manganese 878 1370 105 685 639 935 1,600
Mercury 1.84 29.6 0.0872 0.991 0.216 0.224 23
Nickel 85.7 175 11.8 52.1 53.0 89.4 1,600
Potassium 1300 1070 912 791 1130 ND  ---- 
Selenium 40.0 ND 0.855 ND ND ND 390
Silver 25.3 20.4 ND 15.5 9.99 17.2 390
Sodium 698 ND ND 658 ND ND  ---- 
Vanadium 24.3 54.4 20.8 119 38.8 32.7 550
Zinc 4300 7510 59.4 1820 2800 3470 23,000
Key at end of table.

Page 2 of 7.
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Table 5-2  Target Analyte List (TAL) Metals, mg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-9B KL-SB-9C KL-SB-9D KL-SB-10B KL-SB-10C KL-SB-10D
Aluminum 6690 5830 6990 8920 14100 6070 78K
Antimony 0.998 3.01 9.10 2.43 1.79 1.34 31
Arsenic 2.28 16.1 2.17 5.49 0.947 2.93 0.43
Barium 50.9 204 280 79.5 172 58.0 5,500
Beryllium 0.850 0.639 0.460 0.735 1.63 0.675 160
Cadmium 1.37 3.00 9.13 2.79 1.84 1.62 39
Calcium 4130 20300 10300 4550 21000 2440  ---- 
Chromium 13.6 20.1 57.9 49.3 29.3 11.6 120,000b

Cobalt 9.60 6.94 7.98 12.4 14.1 8.01 4,700
Copper 18.3 52.8 292 46.2 20.8 14.6 3,100
Iron 15800 25100 92000 35900 19600 16800 23K
Lead 53.5 268 652 54.1 22.0 58.6 400c

Magnesium 2720 3130 2930 2660 10100 1350  ---- 
Manganese 176 588 404 453 1210 433 1,600
Mercury 0.291 0.146 0.204 0.223 ND 0.0716 23
Nickel 10.1 21.5 84.1 17.0 35.3 11.1 1,600
Potassium 1110 972 857 1050 6350 549  ---- 
Selenium 0.915 ND 4.00 2.91 1.79 1.03 390
Silver ND ND 4.68 1.48 ND ND 390
Sodium ND 168 541 ND 120 ND  ---- 
Vanadium 22.7 47.5 30.2 45.6 34.4 17.3 550
Zinc 58.4 841 683 88.8 58.0 75.3 23,000
Key at end of table.

Page 3 of 7.
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Table 5-2  Target Analyte List (TAL) Metals, mg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-11A KL-SB-11C KL-SB-11D KL-SB-12B KL-SB-13B KL-SB-13C
Aluminum 5560 8650 43600 4060 6310 11600 78K
Antimony 0.889 1.17 13.2 2.44 ND 17.0 31
Arsenic 2.92 3.64 8.58 2.61 1.62 14.5 0.43
Barium 58.3 277 661 153 62.1 533 5,500
Beryllium 0.643 0.749 0.462 ND 0.584 ND 160
Cadmium 1.66 1.77 13.1 3.25 1.64 13.5 39
Calcium 6170 7120 17600 23200 27600 20600  ---- 
Chromium 15.8 16.5 62.3 20.3 22.6 60.6 120,000b

Cobalt 8.11 5.91 10.6 11.4 4.89 17.1 4,700
Copper 18.3 29.7 619 84.5 22.8 12500 3,100
Iron 19000 18300 98700 29200 17700 122000 23K
Lead 28.1 101 1150 244 69.7 1610 400c

Magnesium 2190 1690 2420 2030 1350 2020  ---- 
Manganese 238 448 614 504 123 723 1,600
Mercury 0.233 6.29 0.193 0.449 0.518 0.941 23
Nickel 14.9 8.02 49.4 14.4 7.64 87.2 1,600
Potassium 950 673 1140 537 543 809  ---- 
Selenium ND 1.57 6.28 1.50 ND 6.11 390
Silver ND ND 21.6 1.41 1.01 17.6 390
Sodium ND 116 1190 310 ND 1590  ---- 
Vanadium 32.4 22.4 40.3 28.0 38.6 37.4 550
Zinc 51.0 65.9 2100 345 74.7 2930 23,000
Key at end of table.

Page 4 of 7.
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Table 5-2  Target Analyte List (TAL) Metals, mg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-13D KL-SB-14A KL-SB-15B KL-SB-16A KL-SB-17 KL-SB-18B
Aluminum 12100 4130 9540 14700 7260 5890 78K
Antimony 51.3 6.86 13.1 1.69 1.42 2.31 31
Arsenic 18.8 3.88 20.7 4.15 2.92 4.93 0.43
Barium 663 233 445 468 71.3 92.1 5,500
Beryllium ND ND ND 0.599 0.728 ND 160
Cadmium 15.6 3.74 20.3 5.86 1.54 3.27 39
Calcium 17000 8350 20100 10500 12400 3170  ---- 
Chromium 123 22.2 88.4 52.3 21.2 29.8 120,000b

Cobalt 15.0 4.44 19.5 12.7 9.48 7.56 4,700
Copper 642 314 439 152 22.0 45.1 3,100
Iron 157000 33400 239000 50200 15500 22400 23K
Lead 1880 594 1190 2040 48.6 115 400c

Magnesium 3280 1310 3070 2990 2880 857  ---- 
Manganese 1680 297 1360 482 378 264 1,600
Mercury 0.446 0.665 8.64 0.856 0.162 1.15 23
Nickel 80.8 14.2 118 66.3 13.2 9.20 1,600
Potassium 1030 497 1150 837 1460 486  ---- 
Selenium 10.1 1.77 5.26 3.65 ND 1.14 390
Silver 18.5 7.14 15.3 6.28 ND 2.33 390
Sodium 795 611 1840 696 ND ND  ---- 
Vanadium 32.6 16.6 66.3 63.0 25.0 25.0 550
Zinc 2030 1120 2180 880 99.6 160 23,000
Key at end of table.

Page 5 of 7.
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Table 5-2  Target Analyte List (TAL) Metals, mg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-19A KL-SB-19ADUP KL-SB-19B KL-SB-19BDUP KL-SB-20B KL-SB-20C
Aluminum 4810 3390 4560 4320 2730 8420 78K
Antimony 1.34 3.06 14.2 18.3 ND 1.49 31
Arsenic 1.98 3.91 21.0 18.3 1.83 4.37 0.43
Barium 103 107 1380 1170 32.6 88.0 5,500
Beryllium 0.383 0.362 ND ND 0.399 0.736 160
Cadmium 1.56 1.51 14.8 15.7 0.636 2.01 39
Calcium 7680 10300 18100 15800 863 4680  ---- 
Chromium 29.5 96.9 83.8 78.4 9.73 25.3 120,000b

Cobalt 12.5 19.8 14.6 13.9 5.37 36.0 4,700
Copper 41.2 157 482 2770 8.92 28.0 3,100
Iron 21300 25100 136000 143000 8270 23400 23K
Lead 84.0 98.9 927 1210 8.53 58.3 400c

Magnesium 17300 68600 2020 1530 737 1700  ---- 
Manganese 238 334 1150 865 54.8 862 1,600
Mercury 0.467 0.153 0.728 1.06 ND 0.413 23
Nickel 150 352 158 137 6.32 13.7 1,600
Potassium 510 505 537 511 432 755  ---- 
Selenium 1.41 1.67 7.10 2.28 ND 2.08 390
Silver 0.899 0.724 7.95 9.35 ND ND 390
Sodium 276 278 932 919 ND ND  ---- 
Vanadium 17.2 17.9 20.8 20.4 14.4 32.6 550
Zinc 126 113 1840 1580 24.6 111 23,000
Key at end of table.

Page 6 of 7.
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Table 5-2  Target Analyte List (TAL) Metals, mg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-21B KL-SB-22B
Aluminum 7950 6360 78K
Antimony 1.46 ND 31
Arsenic 8.44 7.27 0.43
Barium 125 92.3 5,500
Beryllium 0.628 0.607 160
Cadmium 0.956 ND 39
Calcium 2200 17400  ---- 
Chromium 21.7 20.8 120,000b

Cobalt 8.32 5.15 4,700
Copper 55.5 21.9 3,100
Iron 24900 39100 23K
Lead 153 26.6 400c

Magnesium 1710 1630  ---- 
Manganese 301 146 1,600
Mercury 0.238 0.0630 23
Nickel 20.8 7.74 1,600
Potassium 976 814  ---- 
Selenium 15.4 21.6 390
Silver ND ND 390
Sodium ND ND  ---- 
Vanadium 26.1 37.6 550
Zinc 723 46.2 23,000

Page 7 of 7.
KEY
Note:  Figures in bold are exceedances of RBC's.
E = Estimated.
K = Thousand.
mg/kg = Milligrams per kilogram.
ND = Not detected.
RBC = Risk Based Concentration for Residential Soils (EPA Region III 2000)
 ---- = No Risk Based Concentration Available.
b = Total chromium.
c = EPA Action Level. 5-14



Table 5-3  Target Analyte List (TAL) Metals,  µg/kg
                  Groundwater Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

MCLaKL-GW-4 KL-GW-5 KL-GW-6 KL-GW-8 KL-GW-8 DUP KL-GW-9 KL-GW-11 KL-GW-19
Aluminum 192 ND ND ND ND ND ND ND 50K-200Kb

Arsenic ND ND 17.1 ND ND ND ND ND 50
Barium 332 361 87.1 85.3 89.3 1170 1420 67.7 2K
Calcium 62200 39200 261000 140000 136000 81200 43600 37900 N/A
Iron 10600 223 30500 3030 3400 7920 4180 2520 0.30b

Magnesium 22400 18200 117000 59300 58700 44300 52300 9000 N/A
Manganese 2310 41.4 5180 354 328 189 55.6 218 50c

Potassium 38100 62400 112000 39600 39300 21000 127000 6440 N/A
Sodium 160000 223000 162000 73500 73300 46200 657000 18700 N/A
Thallium ND ND 11.9 ND ND ND ND ND 2
Zinc ND ND 14.7 256 236 ND 12.4 ND 5Kc

KEY
a Maximum contaminant level (MCL) (National Primary Drinking Water Regulations).
b National Secondary Drinking Water Regulations (not enforceable).
c EPA Action Level.
K = Thousand.
µg/kg = Micrograms per liter.
ND = Not detected.
Note:  Figures in bold are exceedances of MCL's.
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Table 5-4  Polychlorinated Biphenyls and Pesticides,  µg/kg
                  Surface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SS-01 KL-SS-03 KL-SS-06 KL-SS-08 KL-SS-9
Pesticides
4,4´-DDD 36.5 J 41.8 J 6.86 J 37.7 J 66.1 2700
4,4´-DDE 23.3 J ND 18.3 J 57.2 J 14.1 J 1900
4,4´-DDT 168 226 69.3 246 ND 1900
Aldrin 8.10 J 39.8 J 14.1 48.5 ND 38
alpha-Chlordane 151 193 58.8 174 259 1800
Dieldrin 117 171 70.5 100 390 40
Endosulfan sulfate ND ND ND ND ND 470,000
Endrin 33.9 J 34.5 J 11.2 J 57.7 J 21.9 J 23,000
gamma-Chlordane 127 189 42.0 92.6 272 1800
Heptachlor epoxide ND ND 26.1 ND 11.2 J 70
Methoxychlor ND ND 25.5 J ND ND 390,000
PCBs
Aroclor 1254 ND ND ND ND 2910 320
Aroclor 1260 ND ND ND ND 1480 320
Key at end of table.

Page 1 of 2.
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Table 5-4   Pesticides and Polychlorinated Biphenyls (PCBs),  µg/kg
                  Surface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SS-11 KL-SS-15 KL-SS-16 KL-SS-19 KL-SS-19DUP
Pesticides
4,4´-DDD 15.6 36.7 J ND 9.73 J 11.7 J 2700
4,4´-DDE 8.51 J 61.7 J 2.41 J 5.29 J 3.36 J 1900
4,4´-DDT 67.0 ND 5.86 J ND 43.3 1900
Aldrin 3.75 J 20.1 J 1.36 J ND ND 38
alpha-Chlordane 29.7 206 4.79 J 34.7 41.4 1800
Dieldrin 78.5 364 ND 38.5 53.2 40
Endosulfan sulfate 4.89 J ND ND 5.10 J ND 470,000
Endrin 14.8 29.6 J ND 5.37 J 8.48 J 23,000
gamma-Chlordane 26.0 288 3.56 J 34.0 37.4 1800
Heptachlor epoxide ND ND 2.63 J ND ND 70
Methoxychlor ND ND ND 10.4 J ND 390,000
PCBs
Aroclor 1254 598 3400 ND 423 475 320
Aroclor 1260 449 4530 ND 343 354 320

Page 2 of 2.
KEY
Note:  Figures in bold are exceedances of RBC's.
J = Estimated.
µg/kg = Micrograms per kilogram.
ND = Not detected.
RBC = Risk Based Concentration for Residential Soils (EPA Region III 2000).
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Table 5-5  Pesticides and Polychlorinated Biphenyls (PCBs),  µg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-01C KL-SB-03A KL-SB-05A KL-SB-06B KL-SB-07A KL-SB-07C
Pesticides
4,4´-DDD ND ND ND 10.7 J 99.0 25.7 2700
4,4´-DDE 117 10.7 15.8 10.3 J 46.7 19.3 1900
4,4´-DDT 73.1 ND 12.2 10.2 J 46.0 15.2 1900
Aldrin 12.1 J 1.76 J ND ND 38.5 10.1 38
alpha-Chlordane 75.9 15.6 7.26 8.10 37.5 14.2 1800
beta-BHC ND ND ND ND ND ND NA
delta-BHC ND ND 3.00 J 3.85 J 9.28 J ND NA
Dieldrin ND ND ND ND 67.9 4.30 J 40
Endosulfan I ND ND ND ND ND ND 470,000
Endrin ND ND ND ND ND 3.98 J 23,000
Endrin aldehyde ND ND ND ND ND ND NA
gamma-Chlordane 55.8 ND ND 2.81 J 15.1 J 7.80 1800
Heptachlor 31.1 J ND ND 4.66 J 39.6 J 19.0 140
Heptachlor epoxide ND 14.0 3.89 J 2.87 J 18.6 J 8.05 J 70
Methoxychlor 23.4 J 18.4 J ND ND 47.6 J 5.60 J 390,000

PCBs
Aroclor 1242 ND ND ND ND ND ND 320
Aroclor 1254 ND ND ND ND ND ND 320
Aroclor 1260 ND ND ND ND ND ND 320
Key at end of table.

Page 1 of 4.
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Table 5-5  Pesticides and Polychlorinated Biphenyls (PCBs),  µg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-08A KL-SB-9B KL-SB-9D KL-SB-10B KL-SB-10C KL-SB-11A
Pesticides
4,4´-DDD ND 4.76 20.8 67.7 6.69 9.83 2700
4,4´-DDE 7.16 J 1.69 J 12.0 53.7 3.41 1.75 J 1900
4,4´-DDT 8.09 J 2.41 5.56 39.4 3.02 0.575 J 1900
Aldrin ND ND 2.44 ND 0.426 J ND 38
alpha-Chlordane 3.94 J 1.71 ND 17.6 ND 1.60 1800
beta-BHC ND ND 0.593 J ND ND ND NA
delta-BHC ND ND ND ND ND ND NA
Dieldrin ND 1.13 J 0.955 J 7.61 J 1.71 J 0.740 J 40
Endosulfan I ND ND ND ND ND 1.41 J 470,000
Endrin ND ND 1.46 J ND 0.696 J 1.26 J 23,000
Endrin aldehyde ND ND ND ND ND 0.976 J NA
gamma-Chlordane 1.56 J 0.983 J 3.81 19.0 5.83 ND 1800
Heptachlor ND ND ND ND ND ND 140
Heptachlor epoxide 4.43 J ND 0.766 J ND ND ND 70
Methoxychlor ND 7.08 J ND ND ND ND 390,000

PCBs
Aroclor 1242 ND ND 106 ND 20.0 J ND 320
Aroclor 1254 ND 16.5 J 79.4 99.6 J 31.1 ND 320
Aroclor 1260 ND 11.1 J 62.9 ND ND ND 320
Key at end of table.

Page 2 of 4.
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Table 5-5  Pesticides and Polychlorinated Biphenyls (PCBs),  µg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-11D KL-SB-12B KL-SB-13C KL-SB-13D KL-SB-14A KL-SB-16A
Pesticides
4,4´-DDD 1.48 J 35.4 7.00 2.01 J 6.17 11.6 J 2700
4,4´-DDE 14.1 21.3 11.2 13.9 30.9 23.5 1900
4,4´-DDT 4.26 8.71 J 12.0 8.17 3.27 5.32 J 1900
Aldrin 0.553 J 9.46 ND 0.441 J 1.63 4.60 J 38
alpha-Chlordane 1.17 7.21 J ND 3.43 1.94 10.2 1800
beta-BHC ND 5.48 J ND ND ND 2.36 J NA
delta-BHC ND ND ND ND ND ND NA
Dieldrin ND ND ND 3.76 ND ND 40
Endosulfan I ND ND ND ND ND ND 470,000
Endrin ND ND ND 0.989 J ND ND 23,000
Endrin aldehyde ND ND ND ND ND ND NA
gamma-Chlordane 1.60 9.46 3.70 3.93 2.50 0.722 J 1800
Heptachlor ND ND ND ND ND 22.0 140
Heptachlor epoxide ND ND ND 0.628 J ND 7.26 J 70
Methoxychlor ND ND ND ND ND ND 390,000

PCBs
Aroclor 1242 34.3 658 ND 123 114 278 320
Aroclor 1254 64.8 248 196 130 59.7 ND 320
Aroclor 1260 ND ND ND ND ND 43.8 320
Key at end of table.

Page 3 of 4.
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Table 5-5  Pesticides and Polychlorinated Biphenyls (PCBs),  µg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-19B -SB-19BDUP KL-SB-20B
Pesticides
4,4´-DDD 0.967 J 1.27 J 1.32 J 2700
4,4´-DDE 2.58 3.28 ND 1900
4,4´-DDT 0.577 J ND ND 1900
Aldrin ND ND ND 38
alpha-Chlordane ND 0.593 J ND 1800
beta-BHC ND ND ND NA
delta-BHC ND ND ND NA
Dieldrin ND ND ND 40
Endosulfan I ND ND ND 470,000
Endrin ND ND ND 23,000
Endrin aldehyde ND ND ND NA
gamma-Chlordane ND ND ND 1800
Heptachlor ND ND ND 140
Heptachlor epoxide ND ND ND 70
Methoxychlor ND ND ND 390,000

PCBs
Aroclor 1242 ND ND ND 320
Aroclor 1254 ND 8.60 J ND 320
Aroclor 1260 ND 14.2 J ND 320

Page 4 of 4.
KEY
Note:  Figures in bold are exceedances of RBC's.
J = Estimated.
µg/kg = Micrograms per kilogram.
ND = Not detected.
RBC = Risk Based Concentration for Residential Soils (EPA Region III 2000)
NA = No Risk Based Concentration Available.
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Table 5-6  Total Petroleum Hydrocarbons - Diesel Range Organics (TPH-DRO), 
                  Subsurface Soil and Groundwater Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Subsurface Sample 
Location

mg/kg  TPH
DRO

Groundwater 
Sample Location

mg/L  
TPH-DRO

KL-SB-01B 378 KL-GW-4 ND
KL-SB-01C 1270 KL-GW-4 DUP 0.167
KL-SB-02B 353 KL-GW-6 0.240
KL-SB-03A 18.1 KL-GW-8 0.185
KL-SB-04A 9.53 KL-GW-9 0.296
KL-SB-04B 8.42 KL-GW-11 ND
KL-SB-05A 45.3 KL-GW-19 ND
KL-SB-06B 65.0
KL-SB-06C 9.99
KL-SB-07A 81.6
KL-SB-07C 68.7
KL-SB-08A 54.3
KL-SB-9B 139
KL-SB-9C 59.3
KL-SB-9D 240
KL-SB-10B 78.4
KL-SB-10C 71.2
KL-SB-10D 407
KL-SB-11A 582
KL-SB-11C 86.7
KL-SB-11D 119
KL-SB-12B 1970
KL-SB-13B 129
KL-SB-13C 153
KL-SB-13D 53.3
KL-SB-14A 388
KL-SB-15B 328
KL-SB-16A 362
KL-SB-17 380
KL-SB-18B 206
KL-SB-19A 1640
KL-SB-19ADUP 1610
KL-SB-19B 93.5
KL-SB-19BDUP 68.1
KL-SB-20B 13.8
KL-SB-20C 377
KL-SB-21B 339
KL-SB-22B 116

KEY
mg/kg = Milligrams per kilogram.
mg/L = Milligrams per liter.
ND = Not detected.
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Table 5-7  Base, Acid, Neutral Extractables (BNAs), µg/kg 
                  Surface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SS-01 KL-SS-03 KL-SS-06 KL-SS-08 KL-SS-9
4-Chloroaniline ND ND ND ND 354 J 310,000
Acenaphthene ND ND 86.7 J ND ND 4,700,000
Acenaphthylene ND ND 56.6 J ND ND NA
Anthracene 83.3 J 44.9 J 197 J 48.8 J ND 23,000,000
Benz(a)anthracene 327 J 222 J 679 172 J 129 J 870
Benzo(a)pyrene 318 J 245 J 680 181 J 154 J 87
Benzo(b)fluoranthene 348 J 251 J 627 209 J 203 J 870
Benzo(g,h,i)perylene 314 J 187 J 588 164 J ND NA
Benzo(k)fluoranthene 220 J 223 J 533 143 J 218 J 8,700
Bis(2-ethylhexyl)phthalate 3410 E 521 283 J 207 J 932 46000
Chrysene 367 J 252 J 643 180 J 169 J 87000
Di-n-butyl phthalate 120 J 168 J 86.1 J ND ND NA
Fluoranthene 553 281 J 973 255 J 165 J 3,100,000
Fluorene ND ND 97.7 J ND ND 3,100,000
Indeno(1,2,3-cd)pyrene 335 J 136 J 718 165 J ND 870
Naphthalene ND ND 75.6 J ND ND 1,600,000
Phenanthrene 289 J 203 J 707 151 J 170 J NA
Pyrene 583 514 1050 299 J 432 J 2,300,000
Key at end of table.
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Table 5-7  Base, Acid, Neutral Extractables (BNAs), µg/kg 
                  Surface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SS-11 KL-SS-15 KL-SS-16 KL-SS-19 KL-SS-19DUP
4-Chloroaniline ND 357 J ND ND ND 310,000
Acenaphthene ND ND ND 96.8 J ND 4,700,000
Acenaphthylene ND ND ND ND ND NA
Anthracene ND ND ND 221 J 102 J 23,000,000
Benz(a)anthracene 83.7 J 316 J 64.3 J 633 J 547 J 870
Benzo(a)pyrene 76.9 J 279 J 62.8 J 489 J 497 J 87
Benzo(b)fluoranthene 84.4 J 352 J 57.9 J 544 J 528 J 870
Benzo(g,h,i)perylene ND 176 J ND 185 J 183 J NA
Benzo(k)fluoranthene 111 J 330 J ND 515 J 533 J 8,700
Bis(2-ethylhexyl)phthalate 304 J 637 J ND 227 J 198 J 46000
Chrysene 88.0 J 366 J 64.1 J 637 J 572 J 87000
Di-n-butyl phthalate ND ND ND ND ND NA
Fluoranthene 99.2 J 406 J 95.2 J 861 679 J 3,100,000
Fluorene ND ND ND 90.4 J ND 3,100,000
Indeno(1,2,3-cd)pyrene ND ND ND ND ND 870
Naphthalene ND ND ND ND ND 1,600,000
Phenanthrene 88.3 J 327 J 65.7 J 926 427 J NA
Pyrene 248 J 928 108 J 1760 1500 2,300,000

Page 2 of 2.
KEY
Note:  Figures in bold are exceedances of RBC's.
J = Estimated.
K = Thousand.
µg/kg = Micrograms per kilogram.
ND = Not detected.
RBC = Risk Based Concentration for Residential Soils (EPA Region III 2000)
NA = No Risk Based Concentration Available.
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Table 5-8  Target Compound List Organics (TCL), µg/kg 
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-01C KL-SB-03A KL-SB-05A KL-SB-06B KL-SB-07A KL-SB-07C
BNA
2-Methylnaphthalene 377 ND ND ND 61.7 J ND NA
4-Methylphenol ND ND ND ND ND ND 390,000
4-Nitroaniline ND ND ND ND ND ND 8,700
Acenaphthene 88.9 J ND ND ND ND 130 J 4,700,000
Acenaphthylene 73.9 J ND ND ND ND ND NA
Anthracene 182 J 103 J ND ND 36.7 J 189 J 23,000,000
Benz(a)anthracene 493 516 160 J 245 J 120 J 369 870
Benzo(a)pyrene 480 459 192 J 310 J 116 J 393 87
Benzo(b)fluoranthene 453 410 205 J 234 J 116 J 273 J 870
Benzo(g,h,i)perylene 456 245 J 190 J 268 J ND 325 J NA
Benzo(k)fluoranthene 405 411 163 J 271 J 143 J 370 8,700
Bis(2-ethylhexyl)phthalate 706 124 J 321 J 622 1850 507 46000
Chrysene 559 487 174 J 263 J 153 J 367 87000
Di-n-butyl phthalate ND ND ND 92.1 J ND ND NA
Dibenz(a,h)anthracene ND ND ND ND ND ND 87
Dibenzofuran 75.2 J ND ND ND ND 111 J 310,000
Diethyl phthalate 151 J ND ND ND ND ND 63,000,000
Fluoranthene 727 731 150 J 255 J 160 J 646 3,100,000
Fluorene 129 J ND ND ND ND 103 J 3,100,000
Indeno(1,2,3-cd)pyrene 427 217 J 159 J 240 J ND 314 J 870
Naphthalene 266 J ND ND 81.4 J 54.9 J 116 J 1,600,000
Phenanthrene 713 378 59.7 J 177 J 176 J 813 NA
Phenol ND ND ND ND ND ND 47,000,000
Pyrene 1090 924 157 J 372 J 321 J 713 2,300,000

VOAs
1,2-Dichloroethene, Total ND ND ND 4.32 J ND ND 700,000
2-Butanone ND ND ND 39.2 25.3 13.1 NA
Acetone 134 ND ND 187 127 101 7,800,000
Benzene ND ND ND ND ND ND 12,000
Carbon disulfide ND ND ND 4.64 J ND ND 7,800,000
cis-1,2-Dichloroethene ND ND ND 4.32 J ND 2.24 J 780,000
Ethylbenzene 156 ND ND ND ND ND 7,800,000
m,p-Xylene 255 ND ND ND ND ND 160,000,000
Methylene chloride ND ND ND ND ND ND 85,000
o-Xylene 74.4 ND ND ND ND ND 160,000,000
Tetrachloroethene ND ND ND ND ND 1.53 J 12,000
Trichloroethene ND ND ND 3.25 J ND ND 58,000
Xylenes, Total 330 ND ND ND ND ND 160,000,000
Key at end of table.

Page 1 of 4.
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Table 5-8  Target Compound List Organics (TCL), µg/kg 
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-08A KL-SB-9B KL-SB-9D KL-SB-10B KL-SB-10C KL-SB-11A
BNA
2-Methylnaphthalene ND ND ND 79.0 J ND ND NA
4-Methylphenol ND ND ND ND ND ND 390,000
4-Nitroaniline ND ND ND ND ND ND 8,700
Acenaphthene ND 88.6 J 230 J 208 J 244 J ND 4,700,000
Acenaphthylene ND ND ND 211 J ND ND NA
Anthracene ND 331 J 654 J 481 670 J 137 J 23,000,000
Benz(a)anthracene 107 J 817 1940 1170 J 1870 447 J 870
Benzo(a)pyrene 146 J 709 1430 955 1470 394 J 87
Benzo(b)fluoranthene 359 J 649 J 1290 904 1510 462 J 870
Benzo(g,h,i)perylene 280 J 244 J 530 J 309 J 512 J 228 J NA
Benzo(k)fluoranthene 141 J 703 J 1820 1220 1770 366 J 8,700
Bis(2-ethylhexyl)phthalate 243 J ND ND ND ND ND 46000
Chrysene 177 J 765 1810 1120 1860 481 J 87000
Di-n-butyl phthalate ND ND ND ND ND ND NA
Dibenz(a,h)anthracene ND 137 J 240 J ND 278 J ND 87
Dibenzofuran ND ND 221 J 187 J 223 J ND 310,000
Diethyl phthalate ND ND ND ND ND ND 63,000,000
Fluoranthene 132 J 1140 3120 1610 3150 527 J 3,100,000
Fluorene ND 126 J 219 J 384 214 J ND 3,100,000
Indeno(1,2,3-cd)pyrene 162 J ND 437 J 147 J 427 J ND 870
Naphthalene ND ND ND 162 J ND ND 1,600,000
Phenanthrene 92.5 J 1030 2870 1180 2950 529 J NA
Phenol ND ND ND ND ND ND 47,000,000
Pyrene 144 J 2330 2990 2480 E 3070 1400 2,300,000

VOAs
1,2-Dichloroethene, Total ND ND ND ND ND ND 700,000
2-Butanone 15.9 ND ND ND ND ND NA
Acetone 116 35.2 45.0 23.6 35.2 15.5 7,800,000
Benzene ND ND ND ND ND ND 12,000
Carbon disulfide 3.25 J 1.56 J ND 1.65 J 3.01 J ND 7,800,000
cis-1,2-Dichloroethene ND ND ND ND ND ND 780,000
Ethylbenzene ND ND ND ND ND ND 7,800,000
m,p-Xylene ND ND ND ND ND ND 160,000,000
Methylene chloride 7.23 ND ND ND ND 1.76 J 85,000
o-Xylene ND ND ND ND ND ND 160,000,000
Tetrachloroethene 3.77 J ND ND ND ND ND 12,000
Trichloroethene ND ND ND ND ND ND 58,000
Xylenes, Total ND ND ND ND ND ND 160,000,000
Key at end of table.
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Table 5-8  Target Compound List Organics (TCL), µg/kg 
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-11D KL-SB-12B KL-SB-13C KL-SB-13D KL-SB-14A KL-SB-16A
BNA
2-Methylnaphthalene ND 699 ND ND 79.0 J 101 J NA
4-Methylphenol ND 133 J ND ND 513 690 390,000
4-Nitroaniline ND ND ND ND ND ND 8,700
Acenaphthene ND 115 J ND ND ND 81.8 J 4,700,000
Acenaphthylene ND ND ND ND ND ND NA
Anthracene ND 93.4 J ND ND ND 90.4 J 23,000,000
Benz(a)anthracene 73.4 J 167 J ND 171 J ND 332 J 870
Benzo(a)pyrene 74.1 J 173 J ND 193 J ND 316 J 87
Benzo(b)fluoranthene 76.2 J ND ND 199 J ND 288 J 870
Benzo(g,h,i)perylene ND 84.3 J ND 66.8 J ND 242 J NA
Benzo(k)fluoranthene 90.4 J ND ND 252 J ND 315 J 8,700
Bis(2-ethylhexyl)phthalate ND 2260 376 J 242 J ND 748 46000
Chrysene 87.0 J 188 J ND 189 J ND 341 J 87000
Di-n-butyl phthalate ND 117 J 81.6 J ND 123 J 90.6 J NA
Dibenz(a,h)anthracene ND ND ND ND ND ND 87
Dibenzofuran ND ND ND ND ND ND 310,000
Diethyl phthalate ND ND ND ND ND ND 63,000,000
Fluoranthene 98.5 J 277 J ND 227 J ND 549 3,100,000
Fluorene ND 141 J ND ND 41.0 J 76.9 J 3,100,000
Indeno(1,2,3-cd)pyrene ND ND ND ND ND 186 J 870
Naphthalene ND 512 ND ND 124 J 238 J 1,600,000
Phenanthrene 68.0 J 394 J 42.0 J 107 J 95.4 J 353 J NA
Phenol ND ND ND ND 119 J 113 J 47,000,000
Pyrene 160 J 927 ND 343 J 68.7 J 747 2,300,000

VOAs
1,2-Dichloroethene, Total ND ND ND ND ND ND 700,000
2-Butanone ND 45.7 ND ND 72.6 ND NA
Acetone 52.8 164 16.2 43.8 162 37.4 7,800,000
Benzene ND ND ND ND 2.03 J ND 12,000
Carbon disulfide ND 5.64 J ND ND 3.39 J ND 7,800,000
cis-1,2-Dichloroethene ND ND ND ND ND ND 780,000
Ethylbenzene ND ND ND ND ND ND 7,800,000
m,p-Xylene ND ND ND ND ND ND 160,000,000
Methylene chloride ND ND ND ND ND ND 85,000
o-Xylene ND ND ND ND ND 1.21 J 160,000,000
Tetrachloroethene ND ND ND ND ND ND 12,000
Trichloroethene ND ND ND ND ND ND 58,000
Xylenes, Total ND ND ND ND ND ND 160,000,000
Key at end of table.
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Table 5-8  Target Compound List Organics (TCL), µg/kg 
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-19B L-SB-19BDUP KL-SB-20B
BNA
2-Methylnaphthalene ND ND ND NA
4-Methylphenol ND ND ND 390,000
4-Nitroaniline ND ND ND 8,700
Acenaphthene ND ND ND 4,700,000
Acenaphthylene ND ND ND NA
Anthracene ND ND ND 23,000,000
Benz(a)anthracene 52.1 J 72.2 J ND 870
Benzo(a)pyrene 61.3 J 65.0 J ND 87
Benzo(b)fluoranthene 79.0 J 67.9 J ND 870
Benzo(g,h,i)perylene ND ND ND NA
Benzo(k)fluoranthene ND 83.5 J ND 8,700
Bis(2-ethylhexyl)phthalate 138 J ND ND 46000
Chrysene 81.8 J 101 J ND 87000
Di-n-butyl phthalate ND ND ND NA
Dibenz(a,h)anthracene ND ND ND 87
Dibenzofuran ND ND ND 310,000
Diethyl phthalate ND ND ND 63,000,000
Fluoranthene 76.6 J 119 J ND 3,100,000
Fluorene ND ND ND 3,100,000
Indeno(1,2,3-cd)pyrene ND ND ND 870
Naphthalene 79.1 J 93.5 J ND 1,600,000
Phenanthrene 79.4 J 117 J ND NA
Phenol ND ND ND 47,000,000
Pyrene 103 J 151 J ND 2,300,000

VOAs
1,2-Dichloroethene, Total ND 3.74 J ND 700,000
2-Butanone 3.16 J ND ND NA
Acetone 24.8 46.2 30.7 7,800,000
Benzene ND ND ND 12,000
Carbon disulfide ND ND ND 7,800,000
cis-1,2-Dichloroethene ND 1.71 J ND 780,000
Ethylbenzene ND ND ND 7,800,000
m,p-Xylene ND ND ND 160,000,000
Methylene chloride ND ND ND 85,000
o-Xylene ND ND ND 160,000,000
Tetrachloroethene 1.88 J 3.96 J ND 12,000
Trichloroethene ND 2.88 J ND 58,000
Xylenes, Total ND ND ND 160,000,000

Page 4 of 4.
KEY
Note:  Figures in bold are exceedances of RBC's.
J = Estimated.
µg/kg = Micrograms per kilogram.
ND = Not detected.
RBC = Risk Based Concentration for Residential Soils (EPA Region III 2000)
NA = No Risk Based Concentration Available.
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6.1 Conclusions  
Under contract to the NPS, E & E conducted sampling at the known 
landfill at Kenilworth Park Landfill North to determine if additional site 
assessment work under the Comprehensive Environmental Response 
Compensation Liability Act (CERCLA) is needed and to identify any 
possible impacts the landfill may have on human health and adjacent 
surface waters.  Using a Geoprobe, E&E collected 40 subsurface soil 
samples, 20 surface soil samples, and eight groundwater samples which 
were analyzed for TCL Organics, TAL Metals, TPH-DRO, and PCB's.  
Analytical results showed elevated levels of five metals, two PCBs, two 
pesticides, and four PAHs in the soil and elevated iron and manganese in 
groundwater at the area around Kenilworth Park Landfill North. However, 
no uniform pattern of contamination was detected. 
 
The presence of lead, PAHs, and PCBs in the area around the park may 
have impacts on the environment and human health.  Since the area is used 
for recreation, the PCBs and pesticides found in the majority of surface 
soil samples analyzed in concentrations above the residential limits may 
present a risk to human health.  Elevated concentrations of iron and 
manganese found in the groundwater may have an adverse effect on 
adjacent surface waters.   
 
 
6.2 Recommendations 
Additional investigation should be conducted to assess the impacts of the 
site on human health and the environment.  Additional assessment 
involving records search, employee interviews, and additional sampling 
throughout the landfill area should be conducted to determine; the current 
use patterns by park patrons, if the landfill was closed in compliance with 
applicable regulatory requirements, determine the extent of PCB and 
pesticide contamination, and determine the rate and direction of 
groundwater flow to assess the impact of groundwater on surface waters.  
Additionally, the boundary and approximate volume of the landfill should 
also be determined. 
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Executive Summary 
 
 
 
 
 
 
Under Contract No. GS-10F-0160J, Task Order No. 
D3000010542, with the General Service Administration, Ecology 
and Environment, Inc., was directed by the National Park Services, 
National Capital Parks Region, (NPS) to perform a preliminary 
assessment (PA)/site investigation (SI) of the area of Kenilworth 
Park north of Watts Branch in Northeast Washington, District of 
Columbia (the District). 
 
The site formerly had been marshes, mudflats, and inlets of the 
Anacosta River, although modified by dredging and fill operations. 
NPS had permitted the District to use the areas north and south of 
Watts Branch as an open burning landfill from 1942 to 1968.  The 
areas then were covered with soil and converted to parkland. 
 
An estimated 4,300,000 tons of refuse was burned on site, and an 
estimated 1,100,000 tons of incinerator ash was landfilled.  The 
landfilled areas north and south of Watts Branch were approxi-
mately equal in size, but this report discusses only the area north of 
the branch.  The south area already had undergone a PA/SI. 
 
Scope of Work 
The PA/SI activities included collection and analysis of surface 
soil samples from across the landfill cap, of samples of waste from 
below the landfill cap, of groundwater samples from wells in-
stalled around the edge of the landfill, and of sediment samples 
from surface water adjacent to the north and west sides of the land-
fill. 
 
Data regarding the potentially affected environments and popula-
tions around or near the landfill, along with the probable rates and 
directions of migration of contaminants from the site, were col-
lected. 
 
Conclusions 
Surface soils exceeded residential risk-based concentrations for 
polynuclear aromatic hydrocarbons, polychlorinated byphenyls, 
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and the pesticide dieldrin.  These exceedances have not been 
evaluated to determine if they represent an unacceptably high level 
of risk to park users. 
 
Groundwater may have been the source of some adverse impacts 
on adjoining sediments, but no evidence was found of any direct 
impacts on surface water or fish. 
 
The former landfill wastes are contained under the landfill cap and 
do not represent a threat to human health or the environment. 
 
Impacts of the landfill could contribute slightly to pesticide and 
metals levels in fish, and so to the fish advisory in force in the Dis-
trict. 
 
A remedial investigation/feasibility study (RI/FS), should be per-
formed to provide calculations of probable impacts of the currently 
observed surface soil contamination on park users, and to discuss 
what remedial measures might be required, if any. 
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Introduction 
 
 
 
 
The National Park Service, National Capital Parks Region (NPS), 
directed Ecology and Environment, Inc., (E & E) under Contract 
No. GS-10F-0160J, Task Order No. D3000010542, (dated April 
11, 2001) to undertake a preliminary assessment (PA)/site investi-
gation (SI) at Kenilworth Park Landfill North, in N.E. Washington, 
D.C.  The site was known to have been the location of landfilling 
by the District of Columbia (the District) on NPS land.  The United 
States Environmental Protection Agency (EPA) wasteland identifi-
cation number of the site is DCSFN0305462.  The landfill has 
been capped and used as parkland since the early 1970s.  NPS di-
rected that the possible human health and environmental impacts 
of the historical landfill should be determined to support a calcula-
tion of the Hazard Ranking System (HRS) score for the site, that 
will affect land management decisions for the site. 
 
The investigation was carried out in accordance with the Compre-
hensive Environmental Response, Compensation, and Liability Act 
of 1980 (CERCLA); the Superfund Amendments and Reauthoriza-
tion Act of 1986; the National Oil and Hazardous Substances Pol-
lution Contingency Plan of 1990; and EPA/540/6-91/013, Guid-
ance for Performing Preliminary Assessments Under CERCLA. 
 
The PA included a review of National Capital Parks East and Dis-
trict files, historic maps, and aerial photographs.  A previous site 
investigation and sampling effort by E & E were the basis for the 
design of the SI.  Populations and environmental areas potentially 
impacted by site activities were researched and recorded, including 
a wetland inventory for 15 miles downstream and 1 mile upstream 
of the site, which is located next to the tidally influenced Anacostia 
River. 
 
For ease of reference in this report, all tables and illustrations are 
grouped at the end of the section in which they are cited.  The re-
port consists of two volumes.  Volume I comprises the PA/SI text 
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and appendices containing supporting material.  Volume II con-
tains the analytical results from the PA/SI sampling event. 
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Site History and Setting 
 
 
 
 
2.1 Site Location and Layout 
Kenilworth Park Landfill North forms part of the Anacostia Park 
System, Section G (NPS 1995).  The area is located on the east 
shore of the Anacostia River, approximately 0.5 mile north of Ben-
ning Bridge (see Figure 2-1).  The sampled area is bordered to the 
north by Kenilworth Aquatic Gardens and to the east by Anacostia 
Avenue.  Watts Branch, which flows generally from east to west, 
borders the site to the south and divides the area from Kenilworth 
Park Landfill South.  Southeast of the site is Thomas Elementary 
School, and to the east is a residential area. Across the Anacostia 
River to the west is the Langston Golf Course. 
 
The Kenilworth Landfill South site, and  the Langston Golf Course 
site have both been investigated and their HRS scores evaluated. 
Kenilworth Landfill North is evaluated separately from the south-
ern portion of the landfill because the south part of the landfill has 
had a recent covering of additional fill derived from off site, and 
the sites are hydrologically distinct. The water bodies receiving 
discharge of groundwater from each site are different. 
 
The study area can be found on the United States Geological Sur-
vey (USGS) 7.5-minute series map, “Washington D.C. East,” at 
38°54’30”N latitude and 76°57’01”W longitude.  On the USGS 
7.5-minute series map, Kenilworth Park Landfill North can be 
found 0.5 inch below the words Kenilworth Aquatic Gardens. 
 
2.2 Site Description 
The site is an open grassy area of approximately 80 acres, with 
several football fields located on the north and west sides of Deane 
Avenue.  These areas and the area south of Deane Avenue are 
mowed regularly, and park patrons were observed using the area 
for various activities.  North of the ball fields, a large open area 
that borders Kenilworth Aquatic Gardens is not mowed regularly, 
and park patrons have not been observed using this area of the 
park.  Rather, it is kept as a “meadow,” with wildflower plantings.  
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A concrete and rock seawall is located on the part of the west side 
of the park along the Anacostia River.  The maximum elevation at 
the site is 34 feet above mean sea level (AMSL) in the center of 
the fill area. 
 
Vehicular access to the site is via Deane Avenue, which generally 
runs from southeast to the northwest and turns south near the Ana-
costia River.  A gate at the park entrance on Deane Avenue near 
Kenilworth Avenue is closed nightly.  The bridge over Watts 
Branch is blocked so that the landfill south of the park can be ap-
proached only from the south.  Because Watts Branch, the Ana-
costia River, and Kenilworth Aquatic Gardens border the site on 
three sides, pedestrian access to the site is generally from the east 
side of the park north of Watts Branch.  However, access to the site 
is uncontrolled from the river, as is pedestrian access from the 
south half of the park. 
 
The maximum dimensions of the filled area are approximately 
2,200 feet north to south and 1,800 feet east to west. 
 
2.3 Site History 
The area of Kenilworth Park, Langston Golf Course, and Kenil-
worth Aquatic Gardens within Section G of Anacostia Park has 
undergone dramatic changes over the last 150 years.  The most re-
cent changes, from 1951 to 1979, can be seen in the set of five re-
cent USGS topographic quadrangles in Appendix A.  The pro-
found changes that occurred from the late 19th Century to the pre-
sent are shown in Figures 2-1 and 2-2. 
 
Figure 2-2 is a portion of a detailed map of Washington found in 
the National Archives (Record Group No. 77), which is on a scale 
of approximately 4 inches to 1 mile (1:15,840) (National Archives 
1876).  The major man-made features still in the same locations 
are Benning Road and Benning Bridge.  Figure 2-1 covers a simi-
lar area as taken from the most recent USGS map (USGS 1965).  
The river has been dredged to make it wider and deeper, and al-
most all of the wetlands adjoining the river have been filled, except 
where they were dredged to create ornamental lakes, such as 
Kingman Lake and Kenilworth Aquatic Gardens.  The major 
dredging alongside Kenilworth Park and in what is now Langston 
Golf Course on the opposite side of the river was first performed 
by the United States Army Corps of Engineers in 1937 (Collier 
1999).  The created land has been owned and administered by 
NPS.  Continued dredging has occurred to maintain the channel at 
various times since then. 
 



 
 

2.  Site History and Setting 
 

 
11:001096_GT09_02-WDC 2-3 
GT09PASIRPT.doc-10/30/07 

NPS permitted the District to use parts of Section G of Anacostia 
Park for disposal of municipal waste.  
 
Kenilworth Park became the site or a District waste dump, and this 
area was filled and modified from as early as 1942 until the early 
1970s.  “From 1942 to 1968, the District produced approximately 
9,900,000 tons of refuse.  An estimated 5,600,000 tons of this re-
fuse was incinerated, and the resulting 1,100,000 tons of ash (as-
suming 80% reduction) was disposed of at Kenilworth Park Land-
fill.  The remaining 4,300,000 tons of waste was burned on site.  
Assuming a 50% reduction of material for open burning results in 
a total of 3,300,000 tons of burned residue and incinerator ash 
deposited at Kenilworth before 1968.  Starting in February 1968, 
sanitary landfill operations were used at Kenilworth to dispose of 
the District’s waste.  For two months, refuse was landfilled in the 
area north of Watts Branch Creek.  In April, the landfill operation 
was moved to the area south of Watts Branch.  Operations contin-
ued there until January 1970.  During this time, an estimated 
499,500 tons of raw refuse and an additional 316,500 tons of in-
cinerators ash were deposited.  The final cover for the landfill was 
required to be 3 feet of soil or earthy material.  In addition, an es-
timated 50,000 cubic yards of sewage sludge was combined with 
the surface soil to aid in developing the grass turf on the com-
pleted landfill.  Thus, at completion, Kenilworth Park Landfill had 
approximately 4 million tons of raw refuse, incinerator ash, and 
other burned residue in place; had an average depth of 25 feet; 
and covered an area of approximately 145 acres (Phillips and 
Shadel 1980).”  The changes can be seen in the topographic maps 
in Appendix A and in the aerial photographs in Appendix B.  Ini-
tial patches of fill appear in the 1957 photograph, while a major 
power transmission line was laid across the Anacostia River and 
the golf course to the PEPCO plant just south of the park (PEPCO 
Drawing No. TL300).  By October 15, 1963, the fill area extended 
almost 700 feet north to south from the inlet of Kenilworth Aquatic 
Gardens to the inlet south of the park receiving the discharge of 
Piney Run just north of the PEPCO plant.  Watts Branch bisects 
the fill area.  By September 1, 1970, filling was almost complete, 
the landfill was closed and mostly capped, and the land was being 
converted for use as a park and ball fields.  A waste transfer station 
was being constructed across most of the inlet south of the park.  
Part of Kingman Lake was being filled to extend the golf course.  
By May 16, 1980, the park was complete.  In the April 5, 1988, 
aerial photograph, no further significant changes are noted (see 
Appendix B). 
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Although not visible on the aerial photographs, a methane collec-
tion system was installed within the fill during the 1980s, and the 
methane was piped to Kenilworth Aquatic Gardens to heat green-
houses there.   At some unrecorded time during the intervening 
years NPS dismantled the system. 
 
2.4 Previous Investigation 
In 2000, E & E conducted (Task Order No. P300000A452), sam-
pling of the former District landfill and collected Geoprobe sam-
ples of groundwater from boreholes around the landfill.  Forty sub-
surface soil, 20 surface soil, and eight groundwater samples were 
collected for the study.  The results of this sampling are reported in 
Appendix C.  Analytical results showed elevated levels of five 
metals, two polychlorinated biphenyls (PCBs), two pesticides, and 
four polynuclear aromatic hydrocarbons (PAHs) in the soil, and 
elevated iron and manganese in groundwater, in the area around 
Kenilworth Park Landfill North.  However, no uniform pattern of 
contamination was detected.  Additional investigation was recom-
mended to assess the impacts of the site on human health and the 
environment. 
 
2.5 Permit and Regulatory History 
The District landfill was in the process of being closed by the time 
the Resource Conservation and Recovery Act became law, so the 
landfill neither had, nor was required to have, a permit. 



SOURCE: USGS 7.5 Minute Series (Topographic-Bathymetric) Quadrangle: 
                 Washington East, D.C., MD, 1965; Photorevised 1979.

Figure 2-1 KENILWORTH PARK LANDFILL NORTH, SITE LOCATION MAP
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SOURCE:  National Archives Map (Record Group No. 77), 1876.

Figure 2-2 KENILWORTH PARK LANDFILL NORTH
MAP OF SITE AREA BEFORE
DEVELOPMENT (1876)
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Environmental Setting 
 
 
 
3.1 Climate 
The area of the site has a mild, humid climate with an average an-
nual temperature in the warmest month, July, of 79.1° Fahrenheit 
(F) (26.2° Celsius [C]), and an average annual temperature in the 
coldest month, January, of 35.7°F (2.1°C) (see Table 3-1). 
 
The average annual precipitation is 39 inches, with 54% of this 
total falling from April through September.  The wettest month is 
August, with an average of 4 inches, and two months each year 
(January and April) have, on average, less than 2.9 inches.  Snow-
fall (averaging 16.4 inches per year) occurs from November 
through March, with January and February averaging 5.3 inches 
each. 
 
Prevailing winds are southerly and southwesterly and are strongest 
in March (10.1 miles per hour [mph]).  The average monthly wind 
speed is 8.7 mph, and the slowest occurs in August (7.8 mph).  
Data are from Reagan National Airport, approximately 5 miles 
southwest of the site.  The period of record is for the 57 years from 
1941 to 1998 (National Oceanic and Atmospheric Administration 
1998). 
 
3.2 Soils, Geology, and Hydrology 
The site lies in the Coastal Plain geologic province approximately 
3 miles southeast of the Fall line marking the boundary between 
the Piedmont and Coastal Plain provinces (United States Depart-
ment of Agriculture [USDA] 1976).  Major fieldwork for this 
USDA soil survey was carried out from 1974 to 1975, when the 
site was already a closed landfill/dump.  The soil survey conse-
quently showed the site underlain by U11B Udorthents, deep, with 
0% to 8% slopes.  Udorthents consist of very heterogeneous, 
earthy fill materials that have been placed on poorly drained to 
somewhat excessively drained soils on terraces and flood plains. 
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Beneath the fill is alluvium, and below this, Arundel clay belong-
ing to the Potomac group of the Cretaceous Age.  The top of the 
metamorphic and igneous rocks of the Piedmont, and therefore the 
base of the Cretaceous rocks, are approximately 400 feet below sea 
level at this location.  The base of the Cretaceous slopes to the 
southeast at approximately 150 feet per mile. 
 
Between the Arundel clay and the bedrock is the Patuxent forma-
tion, a regional aquifer, the top of which is 150 feet to 200 feet be-
low the site (see Section 6).  Because of the low-permeability clays 
underlying the site and the proximity of surface water, rainfall in-
filtrating into the fill discharges to surface water within a short dis-
tance.  Flow directions within the fill appear to be radial, or almost 
radial, with discharge to the Anacostia River, Watts Branch, and 
Kenilworth Marsh (in Kenilworth Aquatic Gardens). 
 
3.3 Surface Water 
The Anacostia River and its banks have been altered profoundly 
from their original condition before European settlement.  Many of 
the marshes and mudflats along the river have been filled, and all 
tributary streams have been channeled or have had their flows 
modified by the now largely built-up surrounding areas.  Flows 
measured upstream in Riverdale, Maryland, (Northeast Branch) 
and Hyattsville, Maryland, (Northwest Branch) averaged 85.2 cu-
bic feet per second (cfs) and 47.8 cfs, respectively (Manning 
1995).  These locations are at least 4 miles upgradient of the site, 
so additional flow from the area below the measurement points but 
above the site means that average flows are probably 150 cfs oppo-
site the site.  This conclusion is based on the area of watershed 
downstream of the measurement points.  These areas total ap-
proximately 15 square miles to 18 square miles.  Runoff for the 
nearby Patuxent River averages 1 cfs for each square mile of wa-
tershed (Van der Leeden et al. 1990). 
 
The river is not used as a source of drinking water but is used for 
boating and fishing (EPA 1999), although there is a fish consump-
tion  advisory on the Anacostia River, (see Section 9).  Swimming 
is highly unlikely given the very muddy bottom and large quanti-
ties of trash in the river.  The Anacostia is tidal in this reach of the 
river, with an average tidal range of close to 3 feet. 
 
Approximately 5 miles downstream from the site, the Anacostia 
River joins the Potomac River, which has an annual flow of 11,967 
cfs, or many times the probable flow of the Anacostia (Van der 
Leeden et al. 1990). 
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A portion of the site is within the 100-year flood plain and the 500-
year flood plain of the Anacostia River.  Because of the landfilling, 
the flood plain now is confined to a narrow strip around the site 
(see Appendix D). 
 
Because of tidal flow reversals, the site could impact surface water 
quality and sediments upstream of the site.  The United States De-
partment of the Navy has researched the movement of sediments 
and has not been able to definitely conclude the extent of the tidal 
reversals (Coffin and Polhman 1999). 
 
3.4 Federally Listed Endangered or Threatened 

Species 
The only federally listed endangered or threatened species known 
to occur within a 4-mile radius of the Kenilworth Park Landfill 
North site was the peregrine falcon (Falco peregrinus) (United 
States Department of the Interior 2001; see Appendix E).  This 
formerly endangered species has been documented at the Shrine of 
the Immaculate Conception in N.E. Washington, D.C., at Catholic 
University (Michigan and 4th Street N.E.), which is within 3 miles 
of the site.  The potential impact of the site on this species is ex-
tremely slight. 
 
3.5 Critical Habitats 
Wetlands and similar critical habitats potentially impacted by the 
site were cataloged for 1 mile upstream of the site (because of tidal 
flow reversals) and for 15 miles downstream of the site.  Table 3-2 
lists these wetlands, their distance from the site, and their esti-
mated frontage on the Anacostia and Potomac Rivers.  Also in-
cluded are National Wetland Inventory maps covering in sequence 
southwards the entire reaches of the Anacostia and Potomac Rivers 
from 1 mile above the site to 15 miles downstream (see Figures 3-
1 through 3-5).  There is a small gap between the Washington East 
map (see Figure 3-1) and Alexandria maps (see Figures 3-2 
through 3-5), in the area of the Navy Yard.  No wetlands are adja-
cent to this stretch of the Anacostia.  No other sensitive environ-
ments are known to be downstream of the site. 
 
The closest wetlands include Kenilworth Aquatic Gardens, with a 
wetland frontage of approximately 4,500 feet.  Opposite the site is 
Langston Golf Course on either side of Kingman Lake, with a total 
wetland frontage of more than 19,000 feet.  The Anacostia River is 
classified as a riverine, permanent tidal open water, and has an es-
timated area of more than 100 acres, with a shoreline frontage of 
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approximately 22,000 feet (including Kenilworth Aquatic Gar-
dens), within 1 mile of the site. 
 
Downstream of the site below Kingman Lake, the closest major 
wetlands are at Oxon Creek, 8.4 miles downstream.  The most im-
portant wetlands are listed in Table 3-2. 
 
3.6 Other Potential Hazardous Waste Sites 
E & E subcontracted Environmental Data Resources, Inc., of Indi-
anapolis, Indiana, to prepare an environmental site assessment ra-
dius map report (see Appendix F).  The report details sites within 1 
mile of Kenilworth Park Landfill that have been subject to regula-
tions for petroleum products and hazardous substances, wastes, 
and materials that might impact the environment.  No site, with the 
possible exception of an underground storage tank site along Ana-
costia Avenue, is close enough to directly impact the Kenilworth 
Park Landfill site.  Sites upstream of the landfill along Watts 
Branch and the Anacostia River could impact the site via surface 
water flows. 
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Table 3-1 Local Climatological Data,a 

 Kenilworth Park Landfill North, N.E. Washington, D.C. 
Temperature Precipitation

Normal 
Maximum 

Normal 
Minimum 

Monthly 
Average Average 

Normal Number of Days 
>0.01 inch 

Month °F °F °F Inches Rainfall Snowfall 
January 42.3 26.8 35.7 2.86 9.8 1.6 
February 45.9 29.1 38.1 2.58 9.5 1.5 
March 56.5 37.7 46.2 3.46 10.1 0.5 
April 66.7 46.4 56.4 2.79 9.6 0 
May 76.2 56.6 66.0 3.85 10.8 0 
June 84.7 66.5 74.7 3.26 9.7 0 
July 88.5 71.4 79.1 3.84 9.6 0 
August 86.9 70.0 77.3 4.00 8.9 0 
September 80.1 62.5 70.7 3.32 7.2 0 
October 69.1 50.3 59.5 2.99 7.2 0 
November 58.3 41.1 48.8 3.00 8.5 0.2 
December 47.0 31.7 39.0 3.01 8.9 0.7 
Annual 66.8 49.2 57.6 38.63 109.8 4.5 
a National Oceanic and Atmospheric Administration 1998, Annual Summary with Comparative Data, Washington, D.C., Na-
tional Airport (DCA). 
 
Key: 
 
°F = Degrees Fahrenheit. 



 
 

3.  Environmental Setting 
 

 
11:001096_GT09_02-WDC 3-6 
GT09PASIRPT.doc-10/30/07 

Table 3-2 Wetlands Potentially Affected by the Kenilworth Park Landfill North Site, 
N.E. Washington, D.C. 

Stream Miles from 
Presumed Point of 

Entry Named Wetlands 
Total Wetland Front-

age (miles) 
0 Kenilworth Aquatic Gardens 0.85 (upstream) 
0 Kingman Lake 3.60 

7.8 Oxon Creek 0.75 
8.1 - 0.50 
8.3 Fox Ferry Point 1.25 
9.6 - 0.20 
9.7 Hog Island (and others) 1.40 
10.1 Broad Creek 0.75 
10.3 - 0.75 
11.1 - 0.05 
11.6 - 0.05 
13.1 - 0.80 
14.3 - 0.50 
14.8 - 0.05 

 TOTAL 10.40 
 
Key: 
 
- = No name given. 
 
Note:  The distance from point of entry was estimated along the most direct water path, at the center of the river to the upstream 

extent of the wetland frontage.  Distances were estimated to the nearest 0.05 mile (264 feet).  Unvegetated wetland areas 
classified as open water or unconsolidated bottom were not included. 
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Table 3-3 Key to National Wetlands Inventory Maps, Kenilworth Park Landfill  
North, N.E. Washington, D.C. 
 Classification Symbol and Type 
Ecological System 
 
Subsystem 
Class 
 
 
 
 
Subclass 
 
 
 
Modifying Terms 

P = Palustrine (marsh) 
 
None 
EM = Emergent 
FO = Forested 
OW = Open Water 
SS = Scrub/Shrub 
 
EM1 = Persistent 
FO1 = Broad-Leaved Deciduous 
EM5 = Narrow-Leaved Persistent 
 
C = Seasonal 
D = Seasonal Well-Drained 
E = Seasonally Saturated 
R = Seasonally Tidal 
S = Temporary Tidal 

Ecological System 
 
Subsystem 
 
Class 
 
 
 
 
Subclass 
 
Modifying Terms 
 
 
 
Special Modifers 

R = Riverine 
 
1 = Tidal 
 
EM = Emergent 
FL = Flat 
OW = Open Water 
UB = Unconsolidated Bottom 
 
EM2 = Non-Persistent 
 
N = Regular 
S = Temporary Tidal 
V = Permanent Tidal 
 
X = Excavated 

 



SOURCE: United States Department of the Interior: Fish and Wildlife Service (Aerial Photography 04/81)

Figure 3-1 NATIONAL WETLANDS INVENTORY MAP, ANACOSTIA RIVER
WASHINGTON EAST (MD-D.C.)
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SOURCE: United States Department of the Interior: Fish and Wildlife Service (Aerial Photography 04/81)

Figure 3-2 NATIONAL WETLANDS INVENTORY MAP, HAINS POINT AREA
ALEXANDRIA, VA, D.C., MD
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SOURCE: United States Department of the Interior: Fish and Wildlife Service
(Aerial Photography 04/81 and 04/88)

Figure 3-3 NATIONAL WETLANDS INVENTORY MAP, WILSON BRIDGE AREA
ALEXANDRIA, VA, D.C., MD
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SOURCE: United States Department of the Interior: Fish and Wildlife Service
(Aerial Photography 04/81 and 04/88)

Figure 3-4 NATIONAL WETLANDS INVENTORY MAP, ROSIER BLUFF AREA
ALEXANDRIA VA, D.C., MD
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SOURCE: United States Department of the Interior: Fish and Wildlife Service
(Aerial Photography 04/81 and 04/88)

Figure 3-5 NATIONAL WETLANDS INVENTORY MAP, FORT WASHINGTON AREA
MOUNT VERNON, VA, MD

02:001096_GT09_02-Kenilworth
Fig3-5.CDR-2/6/02-GRA

© 2002 Ecology and Environment, Inc.

0

0

SCALE 1:24,000

½

.5

1 Mile

1 Kilometer

3-17



 

 
11:001096_GT09_02-WDC 4-1 
GT09PASIRPT.doc-10/30/07 

  
 

 
 
 
Site Investigation 
 
 
 
 
4.1 Site Investigation Scope of Work 
The objective of the fieldwork for the SI was to obtain sufficient 
data to characterize the wastes on site, and to determine whether 
the wastes impact or could impact human health or the environ-
ment.  To do the latter, the potential routes of exposure and the 
population or environments around the site were characterized.  
Data used to assess the types of wastes at the site and the potential 
for their hazardous components to migrate were collected during 
two field efforts.  The first sampling was conducted in June 2000 
and is discussed in the report, Kenilworth Landfill North Geoprobe 
Sampling, Washington, D.C., Volume I, dated November 2000 (see 
Appendix C).  The second sampling effort was completed in June 
2001 to obtain sufficient data to allow the site to be scored accord-
ing to the EPA Hazard Ranking System (HRS). 
 
The scope of work for the first sampling (June 2000) involved the 
following tasks: 
 
• Collection of 40 subsurface fill and eight groundwater samples 

using a Geoprobe at 20 locations; 
 
• Collection of 20 surface soil samples; 
 
• Analysis of 20 surface soil samples for Target Analyte List 

(TAL) metals, 10 of which also were analyzed for base/neutral 
and acid extractable organic compounds (BNA), pesticides, 
and PCBs; and 

 
• Analysis of 40 subsurface soil samples for TAL metals and to-

tal petroleum hydrocarbons-diesel range organics, 20 of which 
were analyzed for the full Target Compound List (TCL) organ-
ics (volatile organics, BNA, pesticides, and PCBs). 

 
• The second sampling effort (June 2001) involved the following 

tasks: 

4 



 
 

4.  Site Investigation 
 

 
11:001096_GT09_02-WDC 4-2 
GT09PASIRPT.doc-10/30/07 

 
• Installation of 11 soil boreholes and collection of 12 subsurface 

soil samples, including one duplicate, and analysis of each for 
TAL metals, BNA, pesticides, PCBs, and waste content; 

 
• Collection of 15 surface soil samples from 14 locations, includ-

ing one duplicate, the locations to coincide with the boreholes 
in 11 instances.  These samples were analyzed for TAL metals, 
BNA, pesticides, PCBs, and water content, as in the case of 
subsurface soils; 

 
• Installation, development, and sampling of eight groundwater 

monitoring wells, one of which is an upgradient or “back-
ground” location not affected by the landfill; collection of nine 
groundwater samples, including a duplicate analyzed for TAL 
metals and TCL organics (volatile organics, BNA, pesticides, 
and PCBs); and analysis of one trip blank for volatile organics 
as a quality assurance/quality control sample; 

 
• Collection of six sediment samples from five locations (one to 

be a duplicate), and analysis of all sediment samples for BNA, 
pesticides, PCBs, TAL metals, and water content; and 

 
• A survey of all wells and sampling locations and measurement 

of groundwater elevations. 
 
4.2 Departures from the Scope of Work 
One well, MW-8, in the center of the site, apparently encountered 
a perched water table within the fill, which drained down the bore-
hole and resulted in the well becoming dry.  MW-3N was installed 
in clays of such low hydraulic conductivity that it could not be de-
veloped properly, and therefore did not recharge enough to provide 
a sample.  As a result, two groundwater samples were not col-
lected. 
 
4.3 Site Investigation Activities 
4.3.1 Well Construction 
Wells were of 2-inch Schedule 40 polyvinyl chloride (PVC) con-
struction with 2-inch Schedule 40 PVC well screens 5 feet or 10 
feet long, with factory-cut No. 10 (0.01-inch) slots.  All were com-
pleted within 8-inch-diameter boreholes with silica quartz sand 
packs (Chemical Abstract Service 14808-60-7), extending to be-
tween 1.5 feet and 2 feet above the top of the screen.  A minimum 
2-foot Wyoming bentonite pellet (3/8-inch) plug was placed above 
the sand pack (Baroid Holeplug) to seal the borehole, and hydrated 
with potable water.  The remainder of the borehole was filled to 
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the surface with a Portland cement/water grout, and a steel protec-
tive casing was set in the cement,(see Figure 4-1).  Subsurface 
completions were constructed in areas regularly mowed (MW-1N, 
MW-2N, and MW-9N), and projecting 4-inch steel casings were 
placed in areas of unmowed grass or trees.  Well logs and well 
construction diagrams are in Appendix G. 
 
4.3.2 Well Development 
All monitoring wells were developed by pumping at least three 
times the volume of water standing in the sand pack and well 
screen, or pumping dry, as listed in Table 4-1. 
 
Table 4-1 Well Development Statistics, Kenilworth 

Park Landfill North, N.E. Washington, D.C. 

Well 
No. 

Volume of 
Water (gal-

lons)a 

Volume of Water
Removed 
(gallons) Ratiob Date Remarks 

MW-1N 4.8 30 6.25 06/21 Clear water 

MW-2N 6.9 40 5.7 06/21 Still cloudy 
MW-3N 1 ≈1 <1 06/21 Did not recharge 
MW-4N 5 6 <1.25 06/21 Repeatedly pumped dry 
MW-5N 2 >4.5 <2.25 06/21 Repeatedly pumped dry 
MW-6N 6.6 20 >3 06/21 Clear water 
MW-7N 3.8 13 >3.4 06/21 Still turbid 
MW-9N 3.8 30 7.9 06/21 Clear water 
Note:  MW-8N was dry on 06/21 despite 3 feet of water on 06/20. 
 
Key: 
 
a At 0.6 gallon per foot of saturation. 
b  minimum  of 3 generally required. 

 
4.3.3 Groundwater Sampling 
All of the monitoring wells that yielded sufficient water were sam-
pled no less than three days after being developed.  MW-8N was 
dry the day after being installed and remained dry. The screen evi-
dently was placed across a zone of saturation that drained down 
the borehole shortly after well completion.  MW-3N was installed 
close to the edge of Kenilworth Marsh.  Surveying of the top of 
casing showed that the screen extended to below sea level, but the 
rate of recharge after purging was so low that the well could not be 
developed or sampled.  The clays in this borehole were of such low 
hydraulic conductivity that a usable well could not be installed.  
 
Table 4-2 provides the data regarding purging and water quality 
measurements before sampling. 
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Table 4-2 Water Quality Data During Sampling 06/25/01 to 06/29/01, Kenil-
worth Park Landfill, N.E. Washington, D.C 

Date 
Well 
No. 

Volume 
Removed 
(gallons) Time 

Total  
Dissolved  

Solids (parts 
per million) pH 

Conductivitiy 
(MicroSeimen 

per  
centimeter) 

Salinity 
(%) 

06/25 MW-9N 6 0833 587.3 6.88 840.6 0 
06/25  9.5 0852 585.6 6.8 840.9 0 
06/25 MW-1N 3 0838 140.7 6.8 213.2 0 
06/25  ≈11 0920 140.3 6.9 213 0 
06/25 MW-2N ≈21 1200 1,525 6.74 2,062 0 
06/25  ≈27 1241 1,540 6.77 2,095 0 
06/25 MW-3N <1 N/A N/A N/A N/A N/A 
06/25 Well dry, did not recharge 
06/25 MW-4N 3, well dry 1319 544.9 7.56 783.6 0 
06/25 
06/27 

MW-5N 2.5, well dry 1054 921.9 6.48 1,294 0 

06/26 MW-6N >20 1402 2,018 7.39 2,682 0 
06/27 MW-7N 11 1141 1,370 7.46 1,876 0 
06/24  12 1150 1,375 7.45 1,890 0 
06/29

a 
MW-7N Purged dry 0910 N/A N/A N/A N/A 

06/29
a 

MW-5N Purged dry 0932 N/A N/A N/A N/A 
a Resampled because first samples (06/27) failed QA/QC requirements 
Key: 
 
N/A=Not applicable. 

 
4.3.4 Soil Sampling/Waste Sampling 
Soil sampling was accomplished using Geoprobe direct-push tech-
nology.  Surface soil samples were collected using Geoprobe or 
with hand tools where no subsurface samples were collected (see 
Figure 4-2). 
 
4.3.4.1 Subsurface Soil Sampling 
Twelve subsurface soil samples were collected using Geoprobe at 
11 locations:  26 through 36 (see Figure 4-2), with a duplicate col-
lected at 35.  All samples were collected on June 26, 2001.  Bore-
hole logs are included in Appendix G 
 
4.3.4.2 Surface Soil Sampling 
Surface soil samples were collected from the top 6 inches of soil 
penetrated by the Geoprobe.  Other surface soil samples were col-
lected using hand tools at locations (23, 24, 25, and 37) that filled 
in unsampled areas between the latest Geoprobe samples and sam-
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ples collected during the initial investigation (1 though 22) (see 
Figure 4-2). 
 
4.3.5 Sediment Sampling 
Because sediments from the Anacostia River were sampled exten-
sively during the investigation of Kenilworth Park Landfill South 
(E & E 2000), only five samples were collected for this PA/SI.  
One was collected from northwest of the seawall along the Ana-
costia River (SD-1), and the remainder  were collected from Ken-
ilworth Marsh along the north edge of the landfill (SD-2 through 
SD-5). Watts Branch did not contain any fine-grain sediment be-
cause of its rapid flow, and was not thought to likely show any in-
dication of impact from the landfill. Coarse sediments have low 
surface area relative to volume and do not readily sorb contami-
nants. 
 
4.3.6 Decontamination 
All well construction materials were new and were used directly 
from manufacturers’ packaging, and did not require decontamina-
tion.  All drilling equipment that came into contact with the soil 
(bit, split spoons, and augers) was decontaminated, with potable 
water (using a steam cleaner) in the case of the augers, or by scrub-
bing with Alconox detergent and water and rinsing with potable 
water in the case of the split spoons and the bit.  All Geoprobe 
equipment that came into contact with the soil was scrubbed with 
Alconox and water and rinsed with potable water.  New disposable 
plastic sleeves were used to collect all samples. 
 
Surface soil samples not collected with the Geoprobe were col-
lected with a disposable stainless steel spoon after the soil was ex-
posed with a shovel that was scrubbed with potable water between 
each use. 
 
Every sediment sample was collected from the sediment surface 
with a new disposable stainless steel spoon. 
 
4.3.7 Quality Assurance/Quality Control 
Duplicate samples were collected from each type of sampled me-
dium—surface soil, subsurface soil (fill), groundwater, and sedi-
ment—to check for reproducibility of results.  A trip blank for 
volatiles was run for comparison with the volatiles analysis of the 
groundwater.  Method blanks and spiked samples were run in the 
laboratory to check the possibility of laboratory contamination and 
the reproducibility, precision, and accuracy of laboratory proce-
dures. 
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Two additional groundwater samples were collected because the 
original samples that arrived at the laboratory did not meet QA/QC 
requirements. 
 
4.3.8 Sample Documentation, Packaging, and Shipping 
Samples were placed in coolers and iced in the field.  Sample loca-
tions, sample numbers, and required analyses were noted in the 
field notebook, along with any special conditions encountered.  All 
sample containers were labeled with the sample number, project 
number, date and time of collection, and type of analysis required.  
At the end of each sampling day, coolers were packed for shipment 
to the E & E laboratory.  The coolers were packed with ice in wa-
tertight bags; all glass containers were wrapped in plastic bubble 
wrap and taped; and a chain-of-custody (COC) form was prepared, 
sealed in a Ziploc bag, and taped to the underside of the cooler lid.  
Any additional space was packed with inert packing material, and 
the cooler was sealed with strapping tape and custody seals.  The 
COC form listed the date and time of collection of each sample and 
the project manager, field team leader, and sampler’s name(s), and 
was signed by the sampler(s).  The numbers and types of contain-
ers were listed, and the required analyses and the suspected levels 
of contaminants were noted with any special observations.  Copies 
of the COC forms are retained in the project files.  All coolers 
were shipped via common carrier (Federal Express) and were 
picked up from the E & E office or hand-delivered to the Federal 
Express office by E & E.  At no time were the samples out of 
E & E custody until they were shipped.  No samples were damaged 
during shipping. 
 
4.3.9 Site Safety Precautions 
A site safety meeting was conducted before site work commenced 
each day.  The main emphasis was on physical hazards of working 
with heavy machinery; the potential for slips, trips, and falls; and 
the biological hazards of poison ivy, thorns, and brambles on site.  
The boreholes and wells were monitored during drilling with a 
Mine Safety Appliances, Inc., explosimeter/oxygen meter.  No 
readings indicating a lack of oxygen or explosives hazard were ob-
served.  At no time was any explosive gas reading found in the 
breathing zone. 
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Figure 4-2 KENILWORTH PARK LANDFILL NORTH SAMPLING LOCATIONS
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Results of Site Investigation 
 
 
 
 
 
Sample locations are shown in Figure 4-2, and sample numbers, 
types, and designations are presented in Tables 5-1 through 5-4.  
The tables provide data regarding the times and dates of collection; 
the analyses performed; and the sampling depths, where applica-
ble. 
 
The analytical resulted for each set of samples—subsurface soils, 
surface soils, sediment, and groundwater—are discussed in turn, in 
the order in which the data are presented in Tables 5-5 through 5-
23.  Discussions of the analytical results begin with the organic 
compounds present, from BNA, including PAHs; to volatile organ-
ics; to pesticides and PCBs.  These are followed by a subsection 
regarding TAL metals. 
 
All results are discussed by comparing the analytes to risk-based 
standards.  These standards include, for soils, risk-based concen-
trations (RBCs) developed by EPA, Region 3, or the EPA action 
level in the case of lead; for sediments, Biological Technical As-
sistance Team (BTAG) guidelines from EPA, Region 3; and for 
comparison with groundwater results, RBCs for tap water or 
maximum contaminant levels developed for public water supplies.  
 
In each case, these comparisons are with the most conservative 
standards or guidelines.  This does not imply that the park, for ex-
ample, could become a residential area or a source of drinking wa-
ter supply, or that the biological species most sensitive to contami-
nants, which are used to select BTAG values, are present in the 
park or in its adjoining surface water. 
 
5.1 Subsurface Soils/Landfill Material 
The site is a former District landfill, and subsurface “soils” at the 
site are generally landfill materials or possibly, in some cases, 
landfill cap materials. 
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5.1.1 Previous Sampling 
The entire site was sampled at 20 locations using a Geoprobe dur-
ing June 2000. Surface soil and subsurface soil samples were col-
lected to assess the types of fill in the former landfill.  In the “soil” 
subsurface samples, several PAHs were elevated above RBCs 
[benzo(a)pyrene (B-a-P), benzo(a)anthracene, benzo(b) 
fluoranthene, and dibenzo(a,h)anthracene], as were PCBs and an-
timony, arsenic, copper, iron, and manganese, while lead exceeded 
the EPA action level (400 milligrams per kilogram [mg/kg]).  The 
report of this round of sampling, excluding the full analytical data 
set, is included as Appendix C. 
 
5.1.2 Preliminary Assessment/Site Investigation Results 
 
Base/Neutral and Acid Extractable Organic Compounds 
– Table 5-5 
Subsurface soils showed detectable levels of numerous BNA com-
pounds, notably PAHs and phthalates, but also carbazole, dibenzo-
furan, and phenol.  Only the PAHs B-a-P (nine of 11 samples), 
benzo(a)anthracene (two of 11), benzo(b)fluoranthene (one of 11), 
benzo(k)fluoranthene (one of 11), dibenzo(a,h)anthracene (one of 
11), and indeno(1,2,3-cd)pyrene (two of 11) exceeded RBCs for 
residential soil.  The maximum level of PAHs occurred in KWN-
SB-29 (257 mg/kg), but the other samples ranged in PAH concen-
trations from nondetect (KWN-SB-26) to 26 mg/kg (KWN-SB-
36), with an average of 5.9 mg/kg of total PAHs. 
 
Phthalates were dominated by bis(2-ethylhexyl)phthalate (a com-
mon plasticizer), which ranged from nondetect (ND) to 18.6 
mg/kg, but averaged only 2.2 mg/kg.  Other phthalates included 
butyl benzyl phthalate (ND to 0.138 mg/kg, average 0.11 mg/kg) 
and di-n-octyl phthalate (ND to 0.152 mg/kg, average 0.014 
mg/kg).  Dibenzofuran ranged from ND to 8.6 mg/kg and averaged 
0.838 mg/kg.  Carbazole ranged from ND to 3.83 mg/kg and aver-
aged 0.420 mg/kg.  Phenol showed one hit (0.352 mg/kg) out of 11 
samples.  None of these compounds exceeded its residential RBC.  
 
None of the BNA, except the PAHs, could represent a significant 
threat to human health or the environment if they were exposed. 
As they are covered by the intact landfill cap and the PAHs are not 
exposed to human contact, they present no threat. 
 
Volatile Organics – Table 5-6 
Only four volatile organics showed detectable levels in subsurface 
soils:  1,4-dichlorobenzene; 2-methylnaphthalene; 4-chloroaniline; 
and 4-methylphenol.  The last showed the highest absolute level, 
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2.3 mg/kg, less than 1% of its RBC (390 mg/kg), and the highest 
level of 4-methylphenol also was less than 1% of its RBC. 
 
2-Methylnaphthalene had one hit of 7.28 mg/kg, but this was less 
than 0.5% of its RBC (1,600 mg/kg). 
 
Volatiles are not of concern at the landfill. 
 
Pesticides – Table 5-7 
Eighteen pesticides were detected at low levels in subsurface soils, 
but they either had no RBC or occurred at levels well below their 
respective residential RBCs. 
 
Pesticides do not occur at levels of concern at the landfill. 
 
Polychlorinated Biphenyls – Table 5-8 
Three Aroclors (1242, 1254, and 1260) were detected, and the first 
two, Aroclor 1242 and Aroclor 1254, exceeded the residential 
RBC (320 micrograms per kilogram [μg/kg]) in four samples and 
two samples out of 11, respectively. 
 
PCBs are present at levels that could be of concern if they were 
exposed, but neither the public nor the environment is exposed di-
rectly to these materials beneath the intact landfill cap. 
 
Metals – Table 5-9 
Arsenic and iron exceeded residential RBCs in six and 10 of 11 
samples respectively, and four arsenic and four iron sample results 
exceeded their industrial RBCs. 
 
The average level of arsenic was 3.23 mg/kg, with a range of ND 
to 11.9 mg/kg, which was within the expected normal range for 
soils. 
 
The average level of iron was 56,963 mg/kg, or more than 5%.  
These materials were within the normal ranges for soils, but more 
than one standard deviation greater than the mean for soils of the 
eastern United States, and definitely affected by contaminants in 
the fill. 
 
Lead is distributed erratically, but seven of 11 samples exceeded 
the EPA action level for residential soils (400 mg/kg), averaging 
1,657mg/kg, or more than four times the action level.  The remain-
ing four samples averaged only 53 mg/kg, or only 13.3% of the 
action level. 
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The lead levels beneath the intact landfill cap are highly variable, 
but the public are not exposed to them. 
 
5.2 Surface Soils 
5.2.1 Previous Sampling 
During the June 2000 sampling, 20 surface soil samples were col-
lected, one being a duplicate. 
 
In the surface soils, only B-a-P among the PAHs exceeded its 
RBC, but two pesticides, dieldrin and aldrin, exceeded their RBCs, 
as did antimony, arsenic, and iron among the metals. Lead ex-
ceeded the EPA action level of 400 mg/kg. 
 
5.2.2 Preliminary Assessment/Site Investigation Results 
 
Base/Neutral and Acid Extractable Organic Compounds 
– Table 5-10 
The range of PAH levels was lower in 16 surface soil samples than 
in the subsurface fill samples.  The average of total PAHs was only 
3.2 mg/kg, with a range of 0.448 mg/kg to 7.894 mg/kg.  Phtha-
lates and carbazole showed lower levels than those from the sub-
surface fill, and phenol and dibenzofuran were ND.  Thirteen sam-
ples exceeded residential RBCs for B-a-P (87 mg/kg), with a range 
of 147 μg/kg to 622 μg/kg, while two samples were ND.  No other 
BNA exceeded their respective RBCs. 
 
In general, the level of exposure to park users to BNA is relatively 
low. 
 
Volatile Organics-Table 5-11 
Only two volatile organic compounds were noted in the surface 
soils:  2-methylnaphthalene (in one sample at 72.5 μg/kg) and 4-
chloroaniline (in four samples ranging from 227 μg/kg to 1,440 
μg/kg).  The highest level of 4-chloroaniline was less than 0.5% of 
the residential RBC for this compound. 
 
Volatile organics are not of concern in surface soils. 
 
Pesticides Table 5-12 
Twelve of 15 surface soil samples showed dieldrin exceeding the 
residential RBC (40 μg/kg), while four exceeded the industrial 
RBC (360 μg/kg).  The range of values for all samples was ND to 
526 μg/kg, with an average level of 223.6 μg/kg in all 15 samples. 
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Thirteen pesticides were noted at least once in surface soils, but 
dieldrin is the only pesticide that could be of concern, and the risk 
it presents should be calculated. 
 
Polychlorinated Biphenyls -Table 5-13 
Most surface soil samples showed elevated levels of PCBs.  Aro-
clor 1254 exceeded the residential RBC for PCBs of 320 μg/kg in 
12 of 15 instances, and exceeded the industrial RBC of 2,900 
μg/kg in five cases.  The average level in the 15 samples was 2,229 
μg/kg.  Aroclor 1260 showed similar distribution, exceeding the 
residential RBC in 12 of 15 samples but exceeding the industrial 
RBC in none.  The average level of Aroclor 1260 in all samples 
was 1,301 μg/kg.  Combining both Aroclors provided readings 
above 2,900 μg/kg in seven of 15 samples. 
 
PCB levels are high enough to warrant concern, and the risks that 
they pose to park users should be estimated by a risk assessment. 
 
Metals -Table 5-14 
The one metal that exceeded residential RBCs in surface soils was 
arsenic, with an RBC of 0.43 mg/kg, while one sample (by 7 
mg/kg) slightly exceeded the EPA action level for lead (400 
mg/kg).  
 
All of the surface soil samples exceeded RBCs for arsenic, and 
four samples exceeded the industrial RBC for arsenic (3.8 mg/kg). 
The average level of arsenic was 3.57 mg/kg, with a range of 1.49 
mg/kg to 6.63 mg/kg.  These levels were within normal ranges for 
soil in the eastern United States, where the estimated arithmetic 
mean (average) is estimated to be 7.4 mg/kg (Schacklette and 
Boerngen 1984). Exposure of the public to these site soils does not 
represent any additional threat above that from off-site soils. 
 
5.3 Sediments 
Although the site has three water bodies adjoining it, the Anacostia 
River, Watts Branch, and Kenilworth Marsh, only the latter is 
likely to show clear evidence of impacts from the site.  The Ana-
costia River has many varied sources that could impact sediments, 
while Watts Branch is a high-energy environment that does not 
accumulate fine-grain sediments that might sorb contaminants 
from groundwater.  Even Kenilworth Marsh is impacted by the 
Anacostia River, because marsh and river are tidal and intercon-
nected. 
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One sample was collected adjacent to the landfill on the Anacostia 
River, but the remaining four samples were collected from Kenil-
worth Marsh along the north boundary of the landfill, and these 
should reflect the impact of the landfill on the marsh. 
 
All analytical results were compared to the EPA, Region 3, BTAG 
values, which conservatively assess those levels of contaminants in 
sediments that might impact the most sensitive organisms at their 
most sensitive stage of life.  As such, exceedances of BTAG values 
do not necessarily indicate environmental harm, but only the po-
tential for harm. 
 
5.3.1 Previous Sampling 
Sediment samples were collected from the Anacostia River up-
stream, opposite, and downstream of the site, as part of the study 
of Kenilworth Park Landfill south of Watts Branch. 
 
PCBs were found to be elevated in the Anacostia River at Kenil-
worth Park, compared to upstream (background) samples.  No 
trend could be discerned in the distribution of PAHs or dichlorodi-
phenyltrichloroethane (DDT) and its breakdown products in sedi-
ments.  There were some elevated levels of metals in the sedi-
ments, including arsenic, cadmium, lead, and mercury,  with the 
higher levels found close to the PEPCO power plant, south of Ken-
ilworth Park. 
 
5.3.2 Preliminary Assessment/Site Investigation Results 
 
Base/Neutral and Acid Extractable Organic Compounds 
– Table 5-15 
It is notable that the sample collected in the Anacostia River 
showed no exceedances of the BTAG values for BNA, although 
benzo(a)anthracene 264μg/kg and phenanthrene 248μg/kg margin-
ally exceeded their BTAG values in the duplicate sample collected 
at the same location. 
 
The samples from Kenilworth Marsh showed high variability.  SD-
04, in the middle of the shoreline adjoining the landfill, was essen-
tially unaffected, and exceeded no BTAG values.  SD-05 and SD-
02, at the east and west ends of the shoreline, showed seven and 
nine exceedances of BTAG values, respectively, although SD-02 
at the west end was significantly more contaminated, with total 
BNA of 8.27 mg/kg compared to 5.21 mg/kg in SD-05. 
 
These levels cannot be regarded as similar to the levels of PAHs in 
SD-03, which was between SD-02 and SD-05, because SD-03 had 
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113 mg/kg of total BNA, or approximately 16 times the average 
level in the two samples on either side.  The two most toxic PAHs, 
acenapthene and fluorene, with BTAG values of 16 μg/kg and 19 
μg/kg, respectively, exceeded the BTAG values by 173-fold and 
128-fold in this sample.  This sediment could be toxic to many or-
ganisms.  This disparity between samples collected from ostensibly 
similar locations may indicate that groundwater from within the 
landfill discharges from discrete locations and creates local “hot 
spots” of contaminated sediment. 
 
Volatile Organics -Table 5-16 
Only methyl naphthalene was detected, and that only at a low level 
(339 μg/kg) in the most contaminated sample, SD-03.  There is no 
BTAG value for this compound. 
 
Pesticides -Table 5-17 
Only three pesticides, DDT, dichlorodiphenyldichloroethylene 
(DDE), and dichlorodiphenyldichloroethane (DDD), have BTAG 
values:  16 μg/kg, 2 μg/kg, and 158 μg/kg, respectively.  SD-01 in 
the Anacostia River and SD-03, SD-04, and SD-05 in the marsh 
exceeded the BTAG value for DDE.  SD-05 exceeded the BTAG 
value for DDD also.  There seems to be no connection between the 
site and these contaminants, which may have originated with mos-
quito control programs. 
 
Six other pesticides were present, but all at low levels, (maximum 
21.6μg/kg), and none of them have BTAG values. 
 
Polychlorinated Biphenyls Table - 5-18 
Three Aroclors (1242, 1254, and 1260) exceeded the BTAG value 
(22.7 μg/kg) in the sediment samples from Kenilworth Marsh, SD-
02 through SD-05, but the Anacostia River sediment sample and 
its duplicate showed no comparable exceedances. 
 
Combined levels of Aroclors in the Kenilworth Marsh sediments 
were as follows:  SD-02, 124.9 μg/kg; SD-03, 163.5 μg/kg; SD-04, 
228 μg/kg; and SD-05, 252.7 μg/kg.  These averaged 192 μg/kg, or 
more than eight times the BTAG value.  Because the PCBs are dis-
tributed more evenly than the BNA, they may enter the marsh by a 
different mechanism, perhaps by erosion of the surface soils on the 
landfill, rather than by groundwater discharge. 
 
Metals -Table 5-19 
In SD-01, in the Anacostia River, only lead marginally exceeded 
the BTAG value.  Cadmium, copper, lead, nickel, silver, zinc, and 
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mercury exceeded BTAG values in one or more samples in Kenil-
worth Marsh, however.  This suggests two possibilities, a source 
for these metals in the landfill or finer grain sizes in the Marsh 
sediments compared to the river.  Most exceedances of BTAG val-
ues were relatively slight. The highest were for silver in SD-03 
(more than sixfold) and for nickel in SD-04 (more than fivefold).  
The mechanism for contaminating the sediments might be erosion 
of the landfill, because SD-02, which had no exceedances, ap-
peared to be outside the area receiving direct runoff from the land-
fill. 
 
5.4 Groundwater 
Nine wells were installed in the landfill or immediately adjacent to 
it.  MW-1 is a background well installed in an area probably up-
gradient of the landfill.  MW-2 and MW-3 are intercepting flow 
between the landfill and Kenilworth Marsh.  MW-4, MW-5, MW-
6, and MW-7 intercept flow between the landfill and the Anacostia 
River, and MW-9 intercepts flow between the landfill and Watts 
Branch.  MW-8 was installed in the middle of the landfill, but ap-
pears to have been completed in a perched water table that drained 
down the well bore and left the well dry. 
 
MW-03 was installed at the foot of the landfill immediately adja-
cent to Kenilworth Marsh.  The encountered material was of such 
low permeability that, when purged, it did not recover sufficiently 
to be sampled after two days, and was effectively dry. 
 
MW-02 could not be sampled for volatile organics because of 
foam and bubbles in the groundwater from landfill gas.  A bubble-
free volatile sample could not be collected, despite repeated at-
tempts, so no valid sample could be collected. 
 
5.4.1 Previous Sampling 
Highly turbid groundwater samples collected during the Geoprobe 
investigation in June 2000 cannot be compared to water samples 
collected from properly constructed monitoring wells, so those 
data were not used for comparison. 
 
5.4.2 Preliminary Assessment/Site Investigation Results 
 
Base/Neutral and Acid Extractable Organic Compounds 
- Table 5-20 
Low levels of two BNA, bis(2-ethylhexyl)phthalate and phenan-
threne, were found, one each in two wells.  The bis(2-
ethythexyl)phthalate (10.8 micrograms per liter [μg/L]) was found 
in the “background” well (MW-1) and may represent contamina-
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tion introduced by sampling using plastic tubing and latex gloves, 
because this compound is a common plasticizer.  Phenanthrene, 
4.04 μg/L, was noted in MW-5, between the landfill and the Ana-
costia River.  This compound may represent a real indication of 
migration, because phenanthrene was high (56,600 μg/kg) in at 
least one subsurface soil sample (KWN-SB-29) in that area of the 
landfill. 
 
Volatile Organics - Table 5-21 
Low levels of acetone, 7.25 μg/L in MW-04, and carbon disulfide, 
3.1 μg/L in MW-07, were found.  These levels were well below 
their respective RBCs for tap water (drinking water), which are 
610 μg/L and 1,000 μg/L, respectively (EPA 2000). 
 
Pesticides - Table 5-22 
Two wells, MW-05 and MW-07, showed detectable levels of pes-
ticides.  MW-07 showed alpha-chlordane, endosulfan 1, and 
gamma-chlordane at levels below RBCs.  MW-05 showed 16 pes-
ticides, five of which (aldrin, alpha-benzenehexachloride, alpha-
chlordane, dieldrin, and heptachlor) exceeded RBCs.  Three ex-
ceeded BTAG levels in fresh water (dieldrin, endrin, and hepta-
chlor), while dieldrin and endrin showed significant bioaccumula-
tion factors, 6,000 and 1,000, respectively. 
 
The groundwater in the area of MW-5N could be contributing a 
slight level of pesticides to the Anacostia River. 
 
Polychlorinated Biphenyls 
No PCBs were noted in any groundwater samples. 
 
Metals - Table 5-23 
Iron and manganese exceeded RBCs for tap water by large mar-
gins in several wells:  iron in MW-02, MW-04, MW-05, and MW-
09, and manganese in MW-02, MW-05, MW-06, MW-07, and 
MW-09.  The background well, MW-01, appears to be unaffected 
by the landfill.  
 
The EPA action level for lead (15 μg/L) was exceeded greatly in 
MW-04 (148 μg/L) and slightly in MW-05 (20.3 μg/L). 
 
Aluminum levels greatly exceeded the BTAG levels for freshwater 
fauna (25 μg/L) in several wells.  This is very probably due to sus-
pended sediment, because most of the wells yielded high-turbidity 
samples, despite development and purging. This turbidity also 
would contribute to high levels of iron, manganese, and other met-
als, such as lead, where aluminum is high.  Examples of this are 
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wells MW-02, MW-04, and MW-05. Wells MW-06, MW-07, and 
MW-09 still have elevated iron and manganese, even with moder-
ate or low aluminum.  This is particularly obvious in MW-09, 
which produced clear water, was ND for aluminum, but had 
23,200 μg/L of iron and 996 μg/L of manganese. 
 
The landfill is contributing elevated levels of dissolved iron, man-
ganese, and possibly lead to groundwater, which could have an 
adverse impact on surface water. 
 
5.5 Quality Assurance/Quality Control (QA/QC) 
All QA/QC results are given in full in volume 2. No data was re-
jected for QA/QC reasons. Some samples had to be diluted be-
cause of relatively high contamination. In such cases matrix spike 
and matrix spike duplicates may not show surrogate spikes because 
they are diluted to be low detection limits. Matrix effects were 
noted in some samples, and were confirmed by reanalysis.
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Table 5-1 Subsurface Soil Sample Information, Kenilworth Park Landfill North, 

N.E. Washington, D.C 

Sample No. Time Date Analyses Performeda 
Sample Depth 

(feet) 
KWN-SB-26 0906 06/26/01 BNA, pesticides, PCBs, TAL metals 6 - 8 
KWN-SB-27 0940 06/26/01 BNA, pesticides, PCBs, TAL metals 9 - 12 
KWN-SB-28 1015 06/26/01 BNA, pesticides, PCBs, TAL metals 4 - 5.5 
KWN-SB-29 1039 06/26/01 BNA, pesticides, PCBs, TAL metals 6 - 7 
KWN-SB-30 1105 06/26/01 BNA, pesticides, PCBs, TAL metals 6 - 7 
KWN-SB-31 1131 06/26/01 BNA, pesticides, PCBs, TAL metals 5.5 - 7 
KWN-SB-33 1224 06/26/01 BNA, pesticides, PCBs, TAL metals 4 - 8 
KWN-SB-34 1254 06/26/01 BNA, pesticides, PCBs, TAL metals 4 - 6 
KWN-SB-35 1320 06/26/01 BNA, pesticides, PCBs, TAL metals 4 - 8 
KWN-SB-35D 1320 06/26/01 BNA, pesticides, PCBs, TAL metals 4 - 8 
KWN-SB-36 1342 06/26/01 BNA, pesticides, PCBs, TAL metals 3 – 4 
Key: 
 

 BNA = Base/neutral and acid extractable organic compounds. 
 D  = Duplicate. 
 PCBs = Polychlorinated biphenyls. 
 TAL = Target Analyte List. 
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Table 5-2 Surface Soil Sample Information, Kenilworth Park Landfill North, N.E. 

Washington, D.C. 

Sample No. Time Date Analyses Performed 
Sample Depth 

(inches) 
KWN-SS-23 1431 06/26/01 BNA, pesticides, PCBs, TAL metals 0 - 6 
KWN-SS-24 0709 06/28/01 BNA, pesticides, PCBs, TAL metals 0 - 6 
KWN-SS-25 0657 06/28/01 BNA, pesticides, PCBs, TAL metals 0 - 6 
KWN-SS-26 0906 06/26/01 BNA, pesticides, PCBs, TAL metals 0 - 6 
KWN-SS-27 0924 06/26/01 BNA, pesticides, PCBs, TAL metals 0 - 6 
KWN-SS-28 1005 06/26/01 BNA, pesticides, PCBs, TAL metals 0 - 6 
KWN-SS-29 1034 06/26/01 BNA, pesticides, PCBs, TAL metals 0 - 6 
KWN-SS-30 1100 06/26/01 BNA, pesticides, PCBs, TAL metals 0 - 6 
KWN-SS-31 1124 06/26/01 BNA, pesticides, PCBs, TAL metals 0 - 6 
KWN-SS-32 1150 06/26/01 BNA, pesticides, PCBs, TAL metals 0 - 6 
KWN-SS-33 1220 06/26/01 BNA, pesticides, PCBs, TAL metals 0 - 6 
KWN-SS-34 1242 06/26/01 BNA, pesticides, PCBs, TAL metals 0 - 6 
KWN-SS-35 1315 06/26/01 BNA, pesticides, PCBs, TAL metals 0 - 6 
KWN-SS-35D 1315 06/26/01 BNA, pesticides, PCBs, TAL metals 0 - 6 
KWN-SS-36 1340 06/26/01 BNA, pesticides, PCBs, TAL metals 0 - 6 
KWN-SS-37 1431 06/26/01 BNA, pesticides, PCBs, TAL metals 0 – 6 
Key: 
 

BNA = Base/neutral and acid extractable organic compounds. 
 D = Duplicate. 
PCBs = Polychlorinated biphenyls. 
TAL = Target Analyte List 
. 
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Table 5-3 Sediment Sample Information, Kenilworth Park Landfill North,  

N.E. Washington, D.C. 
Sample No. Time Date Analyses Performed Depth 

KWN-SD-01 0725 06/28/01 BNA, pesticides, PCBs, TAL metals Surface 
KWN-SD-01D 0725 06/28/01 BNA, pesticides, PCBs, TAL metals Surface 
KWN-SD-02 0759 06/28/01 BNA, pesticides, PCBs, TAL metals Surface 
KWN-SD-03 0810 06/28/01 BNA, pesticides, PCBs, TAL metals Surface 
KWN-SD-04 1115 06/25/01 BNA, pesticides, PCBs, TAL metals Surface 
KWN-SD-05 1158 06/25/01 BNA, pesticides, PCBs, TAL metals Surface 
Key: 
 

 BNA = Base/neutral and acid extractable organic compounds. 
 D = Duplicate. 
 PCBs = Polychlorinated biphenyls. 
 TAL = Target Analyte List. 
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Table 5-4 Groundwater Sample Information, Kenilworth Park Landfill North, N.E. 

Washington, D.C. 

Sample No. Well Time Date 
Analyses  

Performed Remarks 
KWN-GW-01 MW-1N 0925 06/25/01 TCL, TAL metals  
KWN-GW-02 MW-2N 1243 06/25/01 TCL, TAL metals  
N/C MW-3N - - - Well not recharging
KWN-GW-04 MW-4N 1322 06/25/01 TCL, TAL metals  
KWN-GW-05 MW-5N 0932 06/29/01 TCL, TAL metals Recollecteda 
KWN-GW-06 MW-6N 1405 06/26/01 TCL, TAL metals  
KWN-GW-07 MW-7N 0910 06/29/01 TCL, TAL metals Recollecteda 
KWN-GW-07D MW-7N 0910 06/29/01 TCL, TAL metals Recollecteda 
N/C MW-8N - - -  
KWN-GW-09 MW-9N 0855 06/25/01 TCL, TAL metals  
a Recollected because original sample arrived warm at the laboratory. 
 

Key: 
 

 D = Duplicate. 
 N/C = Not collected.  Well was dry or had been pulled because it was dry (MW-8N). 
TAL = Target Analyte List. 
 TCL = Target Compound List (volatile organics, base/neutral and acid extractable organic compounds, pesticides, and poly-

chlorinated biphenyls). 
 
 



Table 5-5  Analytical Results for Subsurface Soil, Base/Neutral Acid Extractables (μg/kg unless otherwise noted) 
                 Kenilworth North, N.E. Washington D.C.

KWN-SB-26 KWN-SB-27 KWN-SB-28 KWN-SB-29 KWN-SB-30 KWN-SB-31  RBC
Acenaphthene ND ND 159 8,230 108 ND 4,700,000
Acenaphthylene ND ND 66.4 16,900 133 54.1 N/A
Anthracene ND ND 318 16,900 149 81.8 23,000,000
Benz(a)anthracene ND 45.5 654 15,500 225 174 870
Benzo(a)pyrene ND ND 570 12,200 181 169 87
Benzo(b)fluoranthene ND ND 451 9,570 177 146 870
Benzo(g,h,i)perylene ND ND 183 4,020 ND 87.6 N/A
Benzo(k)fluoranthene ND ND 576 12,000 210 168 8,700
Bis(2-ethylhexyl)phthalate 554 462 711 ND 18,600 ND 46,000
Butyl benzyl phthalate ND ND ND ND 91.3 138 16,000,000
Carbazole ND ND 203 3,830 57.5 ND 32,000
Chrysene ND 67.7 680 15,500 280 191 87,000
Di-n-butyl phthalate ND 75.1 ND ND 591 ND 7,800,000
Di-n-octyl phthalate ND 152 ND ND ND ND 1,600,000
Dibenz(a,h)anthracene ND ND ND ND ND ND 87
Dibenzofuran ND ND 132 8,600 ND ND 310,000
Dimethyl phthalate ND ND ND ND 402 ND 780,000,000
Fluoranthene ND 154 2,140 34,400 772 373 3,100,000
Fluorene ND ND 214 15,200 116 ND 3,100,000
Indeno(1,2,3-cd)pyrene ND ND 203 3,750 ND 147 870
Naphthalene ND 805 363 6,910 4,690 ND 1,600,000
Phenanthrene ND 188 1,070 56,600 528 193 N/A
Phenol ND 352 ND ND ND ND 47,000,000
Pyrene ND 88.2 671 33,200 350 166 2,300,000

Note: Figures in bold indicate values that exceed RBCs.

Key at end of table.
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Table 5-5  Analytical Results for Subsurface Soil, Base/Neutral Acid Extractables (μg/kg unless otherwise noted)
                 Kenilworth North, N.E. Washington D.C. (continued)

KWN-SB-33 KWN-SB-34 KWN-SB-35 KWN-SB-35D KWN-SB-36  RBC
Acenaphthene ND ND 57.3 ND 638 4,700,000
Acenaphthylene 67.0 ND 213 168 433 N/A
Anthracene 106 138 232 176 1,510 23,000,000
Benz(a)anthracene 211 280 370 299 1,740 870
Benzo(a)pyrene 162 173 353 267 1,320 87
Benzo(b)fluoranthene 156 220 449 232 855 870
Benzo(g,h,i)perylene 63.9 ND 110 223 551 N/A
Benzo(k)fluoranthene 200 232 438 243 1,080 8,700
Bis(2-ethylhexyl)phthalate 106 2,420 674 243 82.6 46,000
Butyl benzyl phthalate ND ND ND ND ND 16,000,000
Carbazole ND ND 65.7 ND 467 32,000
Chrysene 211 377 432 349 1,700 87,000
Di-n-butyl phthalate 74.1 383 91.9 ND ND 7,800,000
Di-n-octyl phthalate ND ND ND ND ND 1,600,000
Dibenz(a,h)anthracene ND ND ND 77.5 272 87
Dibenzofuran ND ND ND ND 486 310,000
Dimethyl phthalate ND ND ND ND ND 780,000,000
Fluoranthene 648 1,140 1,210 546 3,600 3,100,000
Fluorene ND ND 86.5 40.1 1,030 3,100,000
Indeno(1,2,3-cd)pyrene 62.2 ND ND 405 1,270 870
Naphthalene ND 127 134 76.1 626 1,600,000
Phenanthrene 355 404 578 385 5,260 N/A
Phenol ND ND ND ND ND 47,000,000
Pyrene 246 541 615 474 2,990 2,300,000

Note: Figures in bold indicate values that exceed RBCs.

Key:
D = Duplicate

μg/kg = Micrograms per kilogram
N/A = Not applicable
ND = Not detected

RBCs = Risk-based concentrations
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Table 5-6  Analytical Results for Subsurface Soil, Volatile Organic Compounds (μg/kg unless otherwise noted)
                 Kenilworth North, N.E. Washington D.C. 

KWN-SB-26 KWN-SB-27 KWN-SB-28 KWN-SB-29 KWN-SB-30 KWN-SB-31 RBC
1,4-Dichlorobenzene ND ND 62.5 ND 292 ND 27,000
2-Methylnaphthalene ND 125 307 7,280 359 ND 1,600,000
4-Chloroaniline ND ND ND ND ND ND 310,000
4-Methylphenol ND 2,300 341 ND 1,290 ND 390,000

Note: Figures in bold indicate values that exceed RBCs.

Key at end of table. 
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Table 5-6  Analytical Results for Subsurface Soil, Volatile Organic Compounds (μg/kg unless otherwise noted)
                 Kenilworth North, N.E. Washington D.C. (continued)

KWN-SB-33 KWN-SB-34 KWN-SB-35 KWN-SB-35D KWN-SB-36 RBC
1,4-Dichlorobenzene ND ND ND ND ND 27,000
2-Methylnaphthalene ND ND 202 120 406 1,600,000
4-Chloroaniline 231 ND ND ND ND 310,000
4-Methylphenol ND 1,210 ND ND 126 390,000

Note: Figures in bold indicate values that exceed RBCs.

Key:
D = Duplicate

μg/kg = Micrograms per kilogram
ND = Not detected

RBCs = Risk-based concentrations
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Table 5-7  Analytical Results for Subsurface Soil, Pesticides (μg/kg unless otherwise noted) Kenilworth North, N.E. Washington D.C.
KWN-SB-26 KWN-SB-27 KWN-SB-28 KWN-SB-29 KWN-SB-30 KWN-SB-31 RBC Industrial RBC

4,4´-DDD 17.6 15.9 63.1 ND 185 9.22 2,700 24,000
4,4´-DDE 23.4 27.1 25.5 ND 20.6 5.42 1,900 17,000
4,4´-DDT 8.00 2.72 3.79 59.2 328 3.20 1,900 17,000
Aldrin ND ND 5.93 ND ND 1.47 38 340
alpha-Chlordane 6.39 1.60 8.75 ND 7.47 4.88 1,800 16,000
beta-BHC ND ND 6.57 ND ND ND N/A N/A
delta-BHC ND ND ND ND ND 0.523 N/A N/A
Dieldrin ND ND ND ND ND 6.43 40 360
Endosulfan I ND ND ND ND ND 4.88 470,000 12,000,000
Endosulfan II ND ND ND ND ND ND 470,000 12,000,000
Endrin ND ND ND ND ND 0.800 23,000 610,000
Endrin aldehyde ND ND ND ND ND 3.20 N/A N/A
Endrin ketone 2.19 8.15 11.4 178 ND ND N/A N/A
gamma-BHC ND ND ND 13.1 ND ND N/A N/A
gamma-Chlordane 14.9 18.9 24.0 ND ND 1.36 1,800 16,000
Heptachlor ND ND ND ND ND 4.07 140 1,300
Heptachlor epoxide ND 7.73 ND ND ND 2.40 70 630
Methoxychlor 35.7 ND ND ND ND ND 390,000 10,000,000

Note: Figures in bold indicate values that exceed RBCs.

Key at end of table.
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Table 5-7  Analytical Results for Subsurface Soil, Pesticides (μg/kg unless otherwise noted) 
                 Kenilworth North, N.E. Washington D.C. (continued)

KWN-SB-33 KWN-SB-34 KWN-SB-35 KWN-SB-35D KWN-SB-36 RBC Industrial RBC
4,4´-DDD ND 77.8 327 299 35.2 2,700 24,000
4,4´-DDE ND 53.8 69.6 70.0 12.2 1,900 17,000
4,4´-DDT ND 11.8 156 82.2 ND 1,900 17,000
Aldrin ND ND ND ND ND 38 340
alpha-Chlordane ND 12.9 21.6 19.9 4.01 1,800 16,000
beta-BHC ND ND ND ND ND N/A N/A
delta-BHC ND ND ND ND ND N/A N/A
Dieldrin ND ND ND ND ND 40 360
Endosulfan I ND ND ND ND ND 470,000 12,000,000
Endosulfan II ND 9.44 ND ND ND 470,000 12,000,000
Endrin ND ND ND ND ND 23,000 610,000
Endrin aldehyde ND ND ND ND ND N/A N/A
Endrin ketone ND 3.78 ND ND 2.41 N/A N/A
gamma-BHC ND ND ND ND ND N/A N/A
gamma-Chlordane ND ND 40.8 36.0 10.8 1,800 16,000
Heptachlor ND ND ND ND ND 140 1,300
Heptachlor epoxide ND 7.19 ND ND ND 70 630
Methoxychlor ND ND ND ND ND 390,000 10,000,000

Note: Figures in bold indicate values that exceed RBCs.
Key:

BHC = Benzene hexachloride
D = Duplicate

μg/kg = Micrograms per kilogram
N/A = Not applicable
ND = Not detected

RBCs = Risk-based concentrations
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Table 5-8 Analytical Results for Subsurface Soil, Polychlorinated Biphenyls (μg/kg unless otherwise noted), Kenilworth North, N.E. Washington D.C.
KWN-SB-26 KWN-SB-27 KWN-SB-28 KWN-SB-29 KWN-SB-30 KWN-SB-31 KWN-SB-33 RBC Industrial RBC

Aroclor 1242 112 780 535 ND 576 55.7 ND 320 2,900
Aroclor 1254 145 310 634 ND 286 46.3 ND 320 2,900
Aroclor 1260 ND 284 107 46.8 92.2 37.5 ND 320 2,900

Note: Figures in bold indicate values that exceed RBCs.

Key at end of table.
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Table 5-8 Analytical Results for Subsurface Soil, Polychlorinated Biphenyls (μg/kg unless otherwise
                noted), Kenilworth North, N.E. Washington D.C. (continued)

KWN-SB-34 KWN-SB-35 KWN-SB-35D KWN-SB-36 RBC Industrial RBC
Aroclor 1242 401 254 199 82.7 320 2,900
Aroclor 1254 ND ND 342 ND 320 2,900
Aroclor 1260 110 168 100 41.8 320 2,900

Note: Figures in bold indicate values that exceed RBCs.

Key :
D = Duplicate

μg/kg = Micrograms per kilogram
ND = Not detected

RBC = Risk-based concentrations
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Table 5-9  Analytical Results for Subsurface Soil, Metals (mg/kg unless otherwise noted) Kenilworth North, N.E. Washington D.C.
KWN-SB-26 KWN-SB-27 KWN-SB-28 KWN-SB-29 KWN-SB-30 KWN-SB-31  RBC

Aluminum 16,200 13,400 13,300 8,960 7,390 7,810 78,000
Antimony 27.3 16.0 2.16 2.23 11.1 4.20 31
Arsenic ND ND 1.84 4.72 ND ND 0.43
Barium 780 1,050 62.5 76.3 411 109 5,500
Beryllium ND ND 0.555 0.637 ND 0.537 160
Cadmium 21.4 8.31 0.665 0.445 2.86 ND 39
Calcium 25,900 29,900 4,760 10,300 13,900 4,850 N/A
Chromium 57.4 72.2 24.9 21.7 46.5 19.2 120,000
Cobalt 11.9 12.2 14.9 10.4 10.4 10.2 4,700
Copper 1,050 1,350 27.9 34.8 399 73.4 3,100
Iron 109,000 106,000 25,900 23,400 130,000 55,300 23,000
Lead 3,040 2,180 62.5 61.9 2,180 419 400
Magnesium 2,210 3,220 1,390 2,820 1,760 2,160 N/A
Manganese 2,050 697 152 349 734 343 1,600
Nickel 38.9 410 12.3 18.3 39.2 12.7 1,600
Potassium 1,540 2,390 1,100 1,190 1,270 1,350 N/A
Selenium ND ND ND ND ND ND 390
Silver 25.9 23.2 ND ND 10.2 ND 390
Sodium 22,400 7,290 ND ND 1510 ND N/A
Thallium 22.7 10.6 2.66 1.67 15.8 8.64 5,500
Vanadium 38.3 37.7 36.4 27.3 19.3 22.1 550
Zinc 10,700 2,630 105 88.4 1,360 224 23,000
Mercury 1.67 0.780 0.159 0.139 0.395 0.122 23

Note:
Figures in bold  indicate values that exceed residential RBCs.
Figures in bold with highlight indicate values that exceed industrial RBCs.

Key at end of table.
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Table 5-9  Analytical Results for Subsurface Soil, Metals (mg/kg unless otherwise noted) 
                 Kenilworth North, N.E. Washington D.C. (continued)

KWN-SB-33 KWN-SB-34 KWN-SB-35 KWN-SB-35D KWN-SB-36  RBC
Aluminum 2,690 11,100 7,720 6,350 8,930 78,000
Antimony 1.61 14.0 5.24 13.2 9.95 31
Arsenic ND 3.95 11.4 11.9 1.75 0.43
Barium 9.67 472 737 550 95.3 5,500
Beryllium 0.481 ND 0.756 0.790 0.626 160
Cadmium 0.125 6.23 2.96 2.65 0.639 39
Calcium 331 20,800 14,700 12,100 7,690 N/A
Chromium 13.3 44.7 28.7 27.1 20.7 120,000
Cobalt 8.18 9.72 10.0 8.86 9.65 4,700
Copper 9.02 410 201 207 101 3,100
Iron 15,400 94,700 24,000 30,500 12,400 23,000
Lead 1.40 1,680 1,070 1,030 86.7 400
Magnesium 773 3,190 2,270 2,270 2,860 N/A
Manganese 62.5 744 595 579 263 1,600
Nickel 5.49 42.1 26.7 34.5 14.3 1,600
Potassium 928 1,520 1,200 986 1,780 N/A
Selenium ND ND 1.33 1.00 ND 390
Silver ND 11.9 4.20 3.36 0.610 390
Sodium ND 3,110 2,410 1,970 8,260 N/A
Thallium 2.19 8.28 0.604 2.14 1.70 5,500
Vanadium 18.0 34.3 34.2 30.1 25.5 550
Zinc 18.4 1,720 974 882 3,820 23,000
Mercury ND 0.159 0.299 0.222 0.555 23

Note:
Figures in bold  indicate values that exceed residential RBCs.
Figures in bold with highlight indicate values that exceed industrial RBCs.

Key:
D = Duplicate

mg/kg = Milligrams per kilogram
N/A = Not applicable
ND = Not detected

RBCs = Risk-based concentrations
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Table 5-10  Analytical Results for Surface Soil, Base/Neutral Acid Extractables (μg/kg unless otherwise noted)

KWN-SS-23 KWN-SS-24 KWN-SS-25 KWN-SS-26 KWN-SS-27 KWN-SS-28 KWN-SS-29 KWN-SS-30  RBC
Acenaphthene ND ND ND 85.1 ND ND ND ND 4,700,000
Acenaphthylene 425 143 144 298 138 102 119 ND N/A
Anthracene 203 112 83.6 263 98.4 119 87.0 ND 23,000,000
Benz(a)anthracene 342 185 150 519 124 354 197 344 870
Benzo(a)pyrene 351 189 164 520 147 345 195 341 87
Benzo(b)fluoranthene 449 229 277 629 194 326 236 424 870
Benzo(g,h,i)perylene 143 87.8 84.4 167 ND 105 63.4 ND N/A
Benzo(k)fluoranthene 421 255 291 602 203 393 236 404 8,700
Bis(2-ethylhexyl)phthalate 338 430 791 177 500 ND 163 629 46,000
Butyl benzyl phthalate ND ND 105 116 ND ND ND ND 16,000,000
Carbazole ND ND ND 147 ND ND ND ND 32,000
Chrysene 396 195 208 551 172 373 204 401 87,000
Di-n-butyl phthalate ND 110 131 ND 149 ND ND 1780 7,800,000
Fluoranthene 857 525 472 1,880 377 814 481 935 3,100,000
Fluorene ND ND ND 71.7 ND ND ND ND 3,100,000
Indeno(1,2,3-cd)pyrene 183 ND ND 132 ND 87.7 ND ND 870
Phenanthrene 384 221 237 704 151 288 166 486 N/A
Pyrene 318 254 288 708 143 410 193 395 2,300,000

Note: Figures in bold indicate values that exceed RBCs.

Key at end of table.

                 Kenilworth North, N.E. Washington D.C.
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Table 5-10  Analytical Results for Surface Soil, Base/Neutral Acid Extractables (μg/kg unless otherwise noted)

KWN-SS-31 KWN-SS-32 KWN-SS-33 KWN-SS-34 KWN-SS-35 KWN-SS-35D KWN-SS-36 KWN-SS-37  RBC
Acenaphthene ND ND ND ND 147 65.1 ND ND 4,700,000
Acenaphthylene 238 ND 75.0 ND ND 89.0 133 73.7 N/A
Anthracene ND ND 86.7 114 337 193 133 75.3 23,000,000
Benz(a)anthracene ND ND 190 257 668 396 300 200 870
Benzo(a)pyrene ND ND 216 239 622 402 294 219 87
Benzo(b)fluoranthene ND ND 234 267 539 480 386 282 870
Benzo(g,h,i)perylene ND ND 104 ND 244 81.8 ND 84.4 N/A
Benzo(k)fluoranthene ND ND 231 281 712 433 361 303 8,700
Bis(2-ethylhexyl)phthalate 323 363 68.7 ND ND 129 146 162 46,000
Butyl benzyl phthalate ND ND ND ND ND ND ND ND 16,000,000
Carbazole ND ND ND ND ND 77.2 ND ND 32,000
Chrysene 205 186 240 278 689 404 311 243 87,000
Di-n-butyl phthalate ND ND ND ND ND ND ND ND 7,800,000
Fluoranthene 329 262 437 695 1,740 1,160 945 646 3,100,000
Fluorene ND ND ND ND 149 77.7 ND ND 3,100,000
Indeno(1,2,3-cd)pyrene 481 ND 128 ND 251 67.6 ND ND 870
Phenanthrene 193 ND 190 310 1,100 564 293 184 N/A
Pyrene 245 ND 161 229 696 378 339 277 2,300,000

Note: Figures in bold indicate values that exceed RBCs.

Key:
D = Duplicate

μg/kg = Micrograms per kilogram
N/A = Not applicable
ND = Not detected

RBCs = Risk-based concentrations

                 Kenilworth North, N.E. Washington D.C. (continued)
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Table 5-11  Analytical Results for Surface Soil, Volatile Organic Compounds (μg/kg unless otherwise noted)
                 Kenilworth North, N.E. Washington D.C.

KWN-SS-23 KWN-SS-24 KWN-SS-25 KWN-SS-26 KWN-SS-27 KWN-SS-28 KWN-SS-29 KWN-SS-30 RBC
2-Methylnaphthalene ND ND 72.5 ND ND ND ND ND 1,600,000
4-Chloroaniline 944 ND 1,160 ND ND ND ND 1440 310,000

Note: Figures in bold indicate values that exceed RBCs.

Key at end of table. 
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Table 5-11  Analytical Results for Surface Soil, Volatile Organic Compounds (μg/kg unless otherwise noted)
                 Kenilworth North, N.E. Washington D.C. (continued)

KWN-SS-31 KWN-SS-32 KWN-SS-33 KWN-SS-34 KWN-SS-35 KWN-SS-35D KWN-SS-36 KWN-SS-37 RBC
2-Methylnaphthalene ND ND ND ND ND ND ND ND 1,600,000
4-Chloroaniline ND 804 ND ND ND ND 227 ND 310,000

Note: Figures in bold indicate values that exceed RBCs.

Key:
D = Duplicate

μg/kg = Micrograms per kilogram
ND = Not detected

RBCs = Risk-based concentrations
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Table 5-12  Analytical Results for Surface Soil, Pesticides (μg/kg unless otherwise noted) Kenilworth North, N.E. Washington D.C.
KWN-SS-23 KWN-SS-24 KWN-SS-25 KWN-SS-26 KWN-SS-27 KWN-SS-28 KWN-SS-29 KWN-SS-30 RBC Industrial RBC

4,4´-DDD 175 76.0 140 24.1 70.0 3.99 7.33 109 2,700 24,000
4,4´-DDE 283 ND ND ND 110 10.1 36.0 120 1,900 17,000
4,4´-DDT ND 298 377 ND ND 7.68 6.26 34.3 1,900 17,000
Aldrin ND ND ND ND ND 4.82 14.8 ND 38 340
alpha-Chlordane 410 247 389 75.6 229 8.73 39.9 337 1,800 16,000
delta-BHC ND ND ND ND ND ND 3.17 ND N/A N/A
Dieldrin 494 344 526 134 324 15.5 99.3 426 40 360
Endosulfan I 127 ND ND 24.1 53.3 4.56 14.9 57.0 470,000 12,000,000
Endosulfan II ND ND ND ND ND ND ND ND 470,000 12,000,000
Endrin ND 35.6 61.4 ND ND ND ND ND 23,000 610,000
Endrin aldehyde ND ND 377 ND ND ND ND ND N/A N/A
Endrin ketone 82.3 ND ND ND ND 7.97 19.4 ND N/A N/A
gamma-Chlordane 438 246 373 81.8 221 12.2 44.8 340 1,800 16,000

Note: Figures in bold indicate values that exceed RBCs.

Key at end of table
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Table 5-12  Analytical Results for Surface Soil, Pesticides (μg/kg unless otherwise noted) Kenilworth North, N.E. Washington D.C. (continued)
KWN-SS-31 KWN-SS-32 KWN-SS-33 KWN-SS-34 KWN-SS-35 KWN-SS-35D KWN-SS-36 KWN-SS-37 RBC Industrial RBC

4,4´-DDD 40.7 46.9 7.49 3.30 18.4 15.0 13.9 27.3 2,700 24,000
4,4´-DDE 84.4 ND 25.3 2.61 45.9 42.9 49.9 36.3 1,900 17,000
4,4´-DDT 27.7 ND 40.8 ND 18.4 18.4 12.9 12.9 1,900 17,000
Aldrin ND ND 4.32 ND 12.4 ND ND ND 38 340
alpha-Chlordane 181 312 23.4 4.26 65.8 59.3 101 52.0 1,800 16,000
delta-BHC ND ND ND ND ND ND ND ND N/A N/A
Dieldrin 237 372 14.8 ND 129 118 162 76.4 40 360
Endosulfan I 36.5 56.7 3.64 ND 24.4 22.5 26.2 22.1 470,000 12,000,000
Endosulfan II ND ND ND ND 80.9 ND ND 93.7 470,000 12,000,000
Endrin ND ND ND ND ND ND ND ND 23,000 610,000
Endrin aldehyde ND ND ND ND ND ND ND ND N/A N/A
Endrin ketone ND ND 10.3 2.95 ND ND ND ND N/A N/A
gamma-Chlordane 175 324 14.9 9.58 61.4 52.5 104 41.2 1,800 16,000

Note: Figures in bold indicate values that exceed RBCs.

Key:
BHC = Benzene hexachloride

D = Duplicate
μg/kg = Micrograms per kilogram
N/A = Not applicable
ND = Not detected

RBCs = Risk-based concentrations
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Industrial
KWN-SS-23 KWN-SS-24 KWN-SS-25 KWN-SS-26 KWN-SS-27 KWN-SS-28 KWN-SS-29 KWN-SS-30 KWN-SS-31  RBC RBC

Aroclor 1254 6,980 3,350 4,730 1,070 2,510 210 959 4,080 2,240 320 2,900
Aroclor 1260 2,500 1,780 2,810 866 1,490 236 743 2,680 1,720 320 2,900

Note: Figures in bold indicate values that exceed RBCs.

Key at end of table.

Table 5-13 Analytical Results for Surface Soil, Polychlorinated Biphenyls (μg/kg unless otherwise noted), Kenilworth North, N.E. Washington D.C.
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Table 5-13 Analytical Results for Surface Soil, Polychlorinated Biphenyls (μg/kg unless otherwise noted), 

Industrial 
KWN-SS-32 KWN-SS-33 KWN-SS-34 KWN-SS-35 KWN-SS-35D KWN-SS-36 KWN-SS-37  RBC  RBC

Aroclor 1254 3,240 296 51.6 1,050 936 1,510 1,160 320 2,900
Aroclor 1260 2,040 307 49.4 720 561 859 722 320 2,900

Note: Figures in bold indicate values that exceed RBCs.

Key :
D = Duplicate

μg/kg = Micrograms per kilogram
ND = Not detected

RBC = Risk-based concentrations

               Kenilworth North, N.E. Washington D.C. (continued)
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Table 5-14  Analytical Results for Surface Soil, Metals (mg/kg unless otherwise noted) Kenilworth North, N.E. Washington D.C.
KWN-SS-23 KWN-SS-24 KWN-SS-25 KWN-SS-26 KWN-SS-27 KWN-SS-28 KWN-SS-29 KWN-SS-30  RBC

Aluminum 11,700 5,630 6,850 7,490 8,910 9,350 8,940 9,150 78,000
Antimony 9.01 2.09 3.15 1.33 2.56 1.52 2.47 2.06 31
Arsenic 6.63 3.60 5.81 3.58 2.96 3.18 3.35 6.30 0.43
Barium 490 398 616 226 433 116 230 637 5,500
Beryllium 0.842 0.594 0.704 0.546 0.648 0.615 0.528 0.829 160
Cadmium 7.95 6.83 10.5 3.24 7.05 1.34 4.08 10.2 39
Calcium 8,820 10,200 10,700 23,100 12,000 3,510 5,160 12,900 N/A
Chromium 452 186 302 87.8 212 41.9 101 268 120,000
Cobalt 10.2 7.79 9.79 12.1 9.31 9.04 9.87 9.74 4,700
Copper 481 305 537 143 345 80.3 195 480 3,100
Iron 24,200 18,200 21,400 17,300 22,000 18,700 24,200 22,200 23,000
Lead 357 256 377 146 270 114 155 407 400
Magnesium 2,980 1,580 1,660 3,250 1,750 1,790 1,100 2,190 N/A
Manganese 289 245 292 521 286 214 269 326 1,600
Nickel 30.0 18.6 24.2 15.2 21.8 14.3 22.8 31.3 1,600
Potassium 1,490 609 481 851 689 1,040 566 769 N/A
Selenium ND 0.895 ND ND ND ND ND 1.15 390
Silver 84.0 62.7 97.2 28.5 66.1 8.74 33.1 97.2 390
Sodium 1,410 933 1,470 221 993 163 257 1,500 N/A
Thallium 1.88 1.26 1.92 ND 1.80 1.61 2.28 1.38 5,500
Vanadium 57.0 42.4 48.1 45.3 54.8 31.9 50.8 56.7 550
Zinc 930 661 960 310 727 284 395 1,020 23,000
Mercury 9.45 6.50 5.68 4.39 7.57 1.00 3.59 9.25 23

Note:
Figures in bold  indicate values that exceed residential RBCs.
Figures in bold with highlight indicate values that exceed industrial RBCs.

Key at end of table.
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Table 5-14  Analytical Results for Surface Soil, Metals (mg/kg unless otherwise noted) Kenilworth North, N.E. Washington D.C. (continued)
KWN-SS-31 KWN-SS-32 KWN-SS-33 KWN-SS-34 KWN-SS-35 KWN-SS-35D KWN-SS-37  RBC

Aluminum 6,070 7,860 4,470 7,600 10,100 9,870 8,400 78,000
Antimony 1.38 2.16 3.78 1.14 1.88 8.01 1.09 31
Arsenic 2.80 5.78 1.92 1.49 3.29 3.69 2.83 0.43
Barium 388 619 268 46.7 240 223 214 5,500
Beryllium 0.610 0.790 0.396 0.425 0.585 0.570 0.716 160
Cadmium 6.20 10.2 1.76 0.589 3.49 3.23 3.22 39
Calcium 7,440 10,900 2,830 6,300 6,530 5,980 6,490 N/A
Chromium 218 273 44.4 20.2 111 110 170 120,000
Cobalt 6.99 9.19 8.43 8.13 11.1 10.8 8.73 4,700
Copper 293 519 141 32.8 180 170 148 3,100
Iron 16,400 19,700 19,200 13,600 22,100 23,700 16,500 23,000
Lead 236 377 396 50.6 159 149 177 400
Magnesium 1,380 2,050 1,470 1,700 1,290 1,210 2,280 N/A
Manganese 194 269 264 236 371 386 231 1,600
Nickel 17.1 25.6 31.9 16.4 14.9 16.6 23.3 1,600
Potassium 605 562 736 489 788 741 1,480 N/A
Selenium ND 0.875 ND ND ND ND ND 390
Silver 58.0 102 8.60 1.27 31.4 30.7 29.7 390
Sodium 858 1,540 272 128 227 135 328 N/A
Thallium 0.954 1.71 1.72 0.911 1.31 2.23 0.770 5,500
Vanadium 34.6 46.1 26.4 45.6 42.9 49.5 51.0 550
Zinc 622 990 336 93.8 348 317 370 23,000
Mercury 5.47 9.31 0.899 0.215 3.39 3.19 2.93 23
Note: Figures in bold  indicate values that exceed residential RBCs.
          Figures in bold with highlight indicate values that exceed industrial RBCs.
Key:

D = Duplicate
mg/kg = Milligrams per kilogram

N/A = Not applicable
ND = Not detected

RBCs = Risk-based concentrations
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Table 5-15  Analytical Results for Sediments, Base/Neutral Acid Extractables (μg/kg unless otherwise noted) 
                   Kenilworth North, N.E. Washington D.C. 

KWN-SD-01 KWN-SD-01D KWN-SD-02 KWN-SD-03 KWN-SD-04 KWN-SD-05 BTAG
Acenaphthene ND ND 127 2,770 ND ND 16
Acenaphthylene ND ND ND 76.1 ND ND 44
Anthracene 71.7 81.2 288 6,530 ND 120 N/A
Benz(a)anthracene 196 264 747 8,810 178 485 261
Benzo(a)pyrene 174 237 746 6,780 233 442 430
Benzo(b)fluoranthene 130 196 589 5,230 283 465 3,200
Benzo(g,h,i)perylene 218 199 363 1,650 123 157 670
Benzo(k)fluoranthene 137 187 609 5,200 277 476 N/A
Bis(2-ethylhexyl)phthalate ND 140 ND ND 656 ND N/A
Butyl benzyl phthalate ND ND ND ND 135 ND N/A
Carbazole ND ND 138 2,250 ND ND N/A
Chrysene 195 274 806 8,260 244 500 384
Dibenz(a,h)anthracene ND ND ND 709 ND ND 63
Dibenzofuran ND ND ND 1,330 ND ND N/A
Fluoranthene 312 475 1,220 19,000 344 793 600
Fluorene ND ND 124 2,430 ND 47.1 19
Indeno(1,2,3-cd)pyrene 336 408 792 1,270 ND 94.8 600
Naphthalene ND ND ND 1,480 ND 55.7 160
Phenanthrene 184 248 928 21,600 207 533 240
Pyrene 303 419 793 18,400 557 1,040 665

Note: Figures in bold indicate values that exceed BTAG's.

Key:
D = Duplicate

μg/kg = Micrograms per kilogram
N/A = Not applicable
ND = Not detected

BTAG = Biological Technical Assistance Group screening level (USEPA Region 3, 1995)
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Table 5-16  Analytical Results for Sediments, Volatile Organic Compounds (μg/kg unless otherwise noted) 
                 Kenilworth North, N.E. Washington D.C. 

KWN-SD-01 KWN-SD-01D KWN-SD-02 KWN-SD-03 KWN-SD-04 KWN-SD-05 BTAG
2-Methylnaphthalene ND ND ND 339 ND 137 N/A

Note: Figures in bold indicate values that exceed BTAG's.

Key:
D = Duplicate

μg/kg = Micrograms per kilogram
ND = Not detected

N/A = Not applicable
BTAG = Biological Technical Assistance Group screening level (USEPA Region 3, 1995)
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Table 5-17  Analytical Results for Sediments, Pesticides (μg/kg unless otherwise noted), Kenilworth North, N.E. Washington D.C.
KWN-SD-01 KWN-SD-01D KWN-SD-02 KWN-SD-03 KWN-SD-04 KWN-SD-05 BTAG

4,4´-DDD 11.8 9.80 ND 5.95 3.21 20.1 16
4,4´-DDE 6.64 ND ND 3.64 2.35 9.79 2
4,4´-DDT ND ND ND ND ND 9.44 158
Aldrin ND ND ND 3.03 ND 2.31 N/A
alpha-Chlordane 3.12 ND 10.5 6.49 7.37 12.1 N/A
Endrin aldehyde ND ND ND ND 11.9 ND N/A
gamma-Chlordane ND ND 3.39 4.92 5.48 11.1 N/A
Heptachlor ND ND ND 3.40 ND 2.16 N/A
Heptachlor epoxide ND 21.6 11.1 ND ND ND N/A

Note: Figures in bold indicate values that exceed BTAG's.

Key:
D = Duplicate

μg/kg = Micrograms per kilogram
N/A = Not applicable
ND = Not detected

BTAG = Biological Technical Assistance Group screening level (USEPA Region 3, 1995)
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Table 5-18 Analytical Results for Sediments, Polychlorinated Biphenyls (μg/kg unless otherwise noted), Kenilworth North, N.E. Washington
KWN-SD-01 KWN-SD-01D KWN-SD-02 KWN-SD-03 KWN-SD-04 KWN-SD-05 BTAG

Aroclor 1242 ND ND 40.4 64.3 ND 62.3 22.7
Aroclor 1254 ND ND 43.1 53.9 116 118 22.7
Aroclor 1260 15.5 ND 41.4 45.3 112 72.4 22.7

Note: Figures in bold indicate values that exceed BTAG's.

Key :
D = Duplicate

μg/kg = Micrograms per kilogram
ND = Not detected

 BTAG = Biological Technical Assistance Group screening level (USEPA Region 3, 1995)
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Table 5-19  Analytical Results for Sediments, Metals (mg/kg unless otherwise noted) Kenilworth North, N.E. Washington D.C
KWN-SD-01 KWN-SD-01D KWN-SD-02 KWN-SD-03 KWN-SD-04 KWN-SD-05 BTAG

Aluminum 8,640 6,480 2,280 2,300 3,540 4,410 N/A
Antimony 2.20 1.52 1.63 1.77 0.442 0.646 150
Arsenic 2.94 1.38 1.02 2.82 2.85 3.44 8.2
Barium 77.6 53.6 49.9 59.7 48.0 102 N/A
Beryllium 0.707 0.491 0.511 0.363 0.635 0.738 N/A
Cadmium ND ND 0.290 0.556 1.40 1.32 1
Calcium 1,730 2,290 852 1,270 1,100 1,820 N/A
Chromium 16.4 14.3 16.8 35.2 19.6 32.2 260
Cobalt 11.3 6.79 6.47 3.75 9.25 14.1 N/A
Copper 21.9 16.0 20.6 45.3 43.5 49.7 34
Iron 23,300 16,700 13,900 13,200 13,900 15,800 N/A
Lead 48.3 22.8 25.1 53.0 74.3 103 47
Magnesium 1,700 1,330 911 629 1,240 1,660 N/A
Manganese 285 203 173 62.3 250 220 N/A
Nickel 11.0 6.06 9.96 6.45 115 21.0 21.9
Potassium 726 547 464 412 461 797 N/A
Selenium ND ND ND ND ND 1.27 N/A
Silver ND ND ND 6.68 0.456 1.42 1
Sodium ND ND 206 ND ND 190 N/A
Thallium 2.52 1.63 1.61 1.72 ND ND N/A
Vanadium 32.8 26.0 18.0 19.4 22.9 27.5 N/A
Zinc 56.1 31.9 127 92.2 163 167 150
Mercury 0.0625 0.110 0.0422 0.104 0.0902 0.206 0.15

Note:
Figures in bold  indicate values that exceed residential RBCs.
Figures in bold with highlight indicate values that exceed industrial RBCs.

Key:
D = Duplicate

mg/kg = Milligrams per kilogram
N/A = Not applicable
ND = Not detected

BTAG = Biological Technical Assistance Group screening level (USEPA Region 3, 1995)
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Table 5-20  Analytical Results for Groundwater, Base/Neutral Acid Extractables (μg/l unless otherwise noted)
                 Kenilworth North, N.E. Washington D.C. 

KWN-GW-01 KWN-GW-02 KWN-GW-04 KWN-GW-05 KWN-GW-06 KWN-GW-07 KWN-GW-07D KWN-GW-09 RBC
Bis(2-ethylhexyl)phthalate 10.8 ND ND ND ND ND ND ND 4.8
Phenanthrene ND ND ND 4.04 ND ND ND ND N/A

Note: MW-03 was dry due to very low rate of recharge.
Note: Figures in bold indicate values that exceed RBCs.

Key:
D = Duplicate

μg/l = Micrograms per liter
ND = Not detected

RBCs = Risk-based concentrations (tapwater)
N/A = Not available
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Table 5-21  Analytical Results for Groundwater, Volatile Organic Compounds (μg/l unless otherwise noted)
                 Kenilworth North, N.E. Washington D.C. 

KWN-GW-01 KWN-GW-04 KWN-GW-05 KWN-GW-06 KWN-GW-07 KWN-GW-07D KWN-GW-09 TRIP BLANK RBC
Acetone ND 7.25 ND ND ND ND ND ND 610
Carbon disulfide ND ND ND ND 3.10 2.76 ND ND 1,000

Note: MW-02 could not be sampled for volatiles because of foam in the water. MW-03 was dry. 
Note: Figures in bold indicate values that exceed RBCs.

Key:
D = Duplicate

μg/l = Micrograms per liter
ND = Not detected

RBCs = Risk-based concentrations (tapwater)
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Table 5-22  Analytical Results for Groundwater, Pesticides (μg/l unless otherwise noted) Kenilworth North, N.E. Washington D.C.
KWN-GW-01 KWN-GW-02 KWN-GW-04 KWN-GW-05 KWN-GW-06 KWN-GW-07 KWN-GW-07D KWN-GW-09 RBC

4,4´-DDD ND ND ND 0.0982 ND ND ND ND 0.28
4,4´-DDT ND ND ND 0.122 ND ND ND ND 0.2
Aldrin ND ND ND 0.0141 ND ND ND ND 0.0039
alpha-BHC ND ND ND 0.0115 ND ND ND ND 0.011
alpha-Chlordane ND ND ND 0.0297 ND 0.0136 ND ND 0.022
beta-BHC ND ND ND 0.0990 ND ND ND ND N/A
delta-BHC ND ND ND 0.00800 ND ND ND ND N/A
Dieldrin ND ND ND 0.0967 ND ND ND ND 0.0042
Endosulfan I ND ND ND 0.0297 ND 0.0136 0.00563 ND 0.22
Endosulfan II ND ND ND 0.0593 ND ND ND ND 0.22
Endosulfan sulfate ND ND ND 0.0709 ND ND ND ND 0.22
Endrin ND ND ND 0.197 ND ND ND ND 11
Endrin aldehyde ND ND ND 0.122 ND ND ND ND N/A
Endrin ketone ND ND ND 0.0303 ND ND ND ND N/A
gamma-Chlordane ND ND ND 0.0670 ND 0.00950 0.00623 ND 0.19
Heptachlor ND ND ND 0.0748 ND ND ND ND 0.015

Note: MW-03 was dry due to very low rate of recharge. 
Note: Figures in bold indicate values that exceed RBCs.

Key:
BHC = Benzene hexachloride

D = Duplicate
μg/l = Micrograms per liter

N/A = Not applicable
ND = Not detected

RBC = Risk-based concentrations (tapwater)
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Table 5-23  Analytical Results for Groundwater, Metals (μg/l unless otherwise noted) Kenilworth North, N.E. Washington D.C. 
KWN-GW-01 KWN-GW-02 KWN-GW-04 KWN-GW-05 KWN-GW-06 KWN-GW-07 KWN-GW-07D KWN-GW-09 RBC

Aluminum ND 665 6,230 3,470 62.4 90.0 150 ND 37,000
Antimony ND ND 2.71 4.26 ND ND 2.55 4.26 15
Barium 52.7 216 611 229 158 54.7 55.0 271 2,000
Calcium 25,800 36,100 107,000 154,000 137,000 181,000 179,000 127,000 N/A
Chromium ND 12.0 15.2 16.1 3.71 3.60 3.45 4.12 110
Cobalt ND ND 5.10 21.4 ND ND ND ND 2,200
Copper 8.09 7.35 40.3 22.9 13.9 5.31 4.16 6.05 1,500
Iron 52.7 33,700 13,200 26,500 9,410 9,730 9,720 23,200 11,000
Lead ND ND 148 20.3 ND ND ND ND 151

Magnesium 4,930 26,500 36,800 60,800 52,300 88,300 89,600 21,900 N/A
Manganese 63.0 1,940 541 1,600 1,110 1,070 1,080 996 730
Nickel 5.40 ND 10.2 37.8 ND ND ND ND 730
Potassium 2,760 68,900 12,100 13,900 75,200 66,100 67,500 8,570 N/A
Selenium ND ND 8.54 17.2 11.7 21.9 21.7 12.5 180
Sodium 10,000 376,000 36,200 39,000 331,000 145,000 142,000 27,700 N/A
Vanadium ND 12.2 14.8 11.2 22.1 4.84 4.94 ND 260
Zinc 43.1 21.9 244 84.5 42.1 14.6 19.8 16.6 11,000
Mercury ND ND ND 0.125 ND ND ND ND 22

Note: MW-03 could not be sampled because of very low rate of recharge. 
Note: Figures in bold  indicate values that exceed RBCs.

Key:
                              1 EPA Action Level
                             2  Maximum Concentration Level (MCL), drinking water

D = Duplicate
μg/l = Micrograms per liter
N/A = Not applicable
ND = Not detected

RBCs = Risk-based concentrations (tapwater)
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Groundwater Pathway 
 
 
 
 
 
6.1 Hydrogeology 
The regional geology shows that the site lies within the Coastal 
Plain province, which “consists of layers of gravel, sand, silt and 
clay that are gently sloped downward toward the southeast.  The 
layers form geologic formations that range in age from Cretaceous 
to Holocene.  The geologic units of principle concern (at this site) 
are the Patuxent Formation, Arundel Clay, and Patapsco Formation 
(Andreasen 1999; see Appendix H).” 
 
“Collectively, these formations, consisting of alternating beds of 
sand, silt and clay form the Potomac Group.  Sand layers, which 
generally allow the transmission and extraction of water, form aq-
uifers.  In contrast, silt and clay layers, which impede flow of 
ground water and do not yield water to wells form confining beds 
(Ibid.).”  “The aquifers ... consist of multiple sand layers within the 
Patapsco and Patuxent Formations; they include, from shallowest 
to deepest, upper Patapsco aquifer, lower Patapsco aquifer, upper 
Patuxent aquifer and lower Patuxent aquifer.  The lower Patapsco 
aquifer is separated from the upper Patuxent aquifer by the Arun-
del Clay (Ibid.).”  Geology and the structure can be seen clearly in 
the regional cross-section passing just south of the Kenilworth 
Park Landfill North site (see Figures 6-1 and 6-2). 
 
At the near-surface, the site is underlain by recent marsh deposits 
and mudflats of the Anacostia River (see Section 3.3), and other 
alluvial deposits including thin sands. 
 
Slug-testing of the wells and well points at Kenilworth Park Land-
fill South, screened across waste materials and alluvium, showed 
hydraulic conductivities averaging 7.49E-6 centimeters per second 
(cm/sec) and ranging from 1.8 E-5 cm/sec to 1.8 E-6 cm/sec.  No 
hydraulic conductivities have been calculated for the Arundel clay, 
because no wells are completed within it.  An attempt to install a 
well in the Arundel clay was made at Langston Golf Course, just 
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across the Anacostia River from Kenilworth, in  October 2000.  A 
45-foot borehole was drilled, but it was completely dry, even 
though it extended to below sea level (E & E 2001).  Leakances 
ranging from 9x10-7 cubic feet per day per cubic foot (ft3/d/ft3) to 
1x10-10 ft3/d/ft3 were assigned to the Arundel clay confining layer 
by Andreasen (1999) while modeling the Patapsco and Patuxent 
aquifers in Prince Georges County, resulting in recharge to the 
Patuxent aquifer of only 0.05 inch per year under 1997 pumping 
conditions.  These very low values indicate low vertical hydraulic 
conductivity.  The upper Patuxent aquifer was assigned a wide 
range of transmissivity (from 0 square feet per day [ft2/d] to 2,000 
ft2/d), but the transmissivity is generally between 200 ft2/d and 500 
ft2/d in the area of Kenilworth Park (Ibid.).  These conditions are 
very probably similar to those at the adjoining Kenilworth Park 
Landfill North, just across Watts Branch. 
 
The geologic map of Washington, D.C., and vicinity by Johnston 
(1964) was used to draw a cross-section across the site, showing 
the probable relationships of the various Holocene deposits to the 
underlying Potomac formation (see Figures 6-3 and 6-4).  The 
depth to the Patuxent aquifer beneath the site is estimated at 140 
feet to 180 feet (see Figure 6-4). 
 
Using Andreason 1999 and Johnston 1964 as guides, it is con-
cluded that an approximate value for the thickness of the Lower 
Patapsco aquifer is less than 50 feet and that the elevation of the 
top of this aquifer is approximately 100 feet AMSL in this area 
(projecting contours in Andreasen 1999, Figure 10).  The Upper 
Patuxent aquifer is defined by well PW-3, drilled in the National 
Arboretum (see Figure 6-4).  Johnston (1964) describes the Lower 
Patapsco as “massive maroon clays,” and the log of well PW-3 
shows clay, red-brown and gray down to 120 feet from the surface, 
with one layer of fine silty sand from 40 feet to 50 feet (Schnabel 
Engineering Associates 1995; see Appendix I).  This implies 
clearly that a great thickness of clay underlies the site, even below 
the clays in the alluvium.  The first aquifer under the site is the 
Patuxent aquifer, and this has a hydraulic head (in PW-3) of 28.5 
feet AMSL. 
 
The well installed in the central high point of the landfill (MW-
8N) initially encountered water at approximately 20 feet AMSL, 
but this well proved to be perched and later became dry with the 
screen set at approximately 14 feet AMSL. 
 
It is clear that the hydraulic head within the landfill, ranging from 
1.59 feet AMSL (MW-7N) to 8.41 feet AMSL (MW-5N) (see Ta-
ble 6-1), is everywhere below the hydraulic head of the underlying 
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aquifer, and that the hydraulic gradient and flow, if any, are up-
ward.  This means that flow within the landfill must be lateral and 
toward adjoining surface water, although positive proof of gradi-
ents is lacking because MW-8N went dry.  Distribution of the hy-
draulic head in those wells that were yielding water implied the 
probable presence of an asymmetrical mound of groundwater cen-
tered in the area of MW-8N (see Figure 6-5). 
 
 

Table 6-1 Water Table Elevations, June 2001, Kenil-
worth Park Landfill North, N.E. Washing-
ton, D.C. 

Well No. 
Top of Casinga 

(feet AMSL) 
Dept of Water 

(feet) 

Water Table 
Elevation 

(feet AMSL) 
MW-1N 14.11 9.9 4.21 
MW-2N 15.28 13.1 2.18 
MW-3N 7.98 11 -3.02b 
MW-4N 13.67 11.2 2.47 
MW-5N 17.81 9.4 8.41 
MW-6N 16.35 13.1 3.25 
MW-7N 12.69 11.1 1.59 
MW-8N N/A N/A N/Ac 

a For survey data see Appendix J 

b Well never recovered, effectively dry. 
c Well went dry, casing removed. 
 
Key: 
 
AMSL = Above mean sea level. 
N/A = Not applicable. 

 
6.2 Water Balance and Recharge 
The climatic data and river flow data imply an average evapotran-
spiration rate of approximately 28 inches (out of 38.63 inches of 
precipitation; see Table 3-1), because river flow averages ap-
proximately 1 cfs for each square mile of watershed (Van der 
Leeden et al. 1990).  This means than surface runoff and ground-
water discharge together (which equal river flow) equal 10.6 
inches per year.  If it is assumed that average runoff is 15% of total 
rainfall, then average groundwater discharge, and therefore re-
charge, is approximately 5 inches per year.  Over the area of the 
landfill (approximately 90 acres), this would amount to 33,000 gal-
lons per day (gpd).  The field observations of low-hydraulic-
conductivity materials around the landfill showed that this is 
unlikely to be happening.  No outbreaks of leachate or springs 
were noted around the base of the landfill. 
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A study by McFarland (1997), in an area south of Richmond, Vir-
ginia, estimated recharge rates for Potomac group aquifers at 10 
inches per year.  The average of 5 inches of recharge postulated for 
the Kenilworth Park area is conservative, which reinforces the con-
clusion that the cap is increasing runoff and reducing groundwater 
recharge; otherwise leachate discharges would be expected around 
the base of the landfill. 
 
6.3 Groundwater Use and Hydraulic Gradients 
Because groundwater use has varied significantly over time in the 
District and in Prince Georges County, hydraulic heads also have 
varied over time.  For example, the Washington Terminal Com-
pany in 1963 was withdrawing 1 million gpd from the Patuxent 
aquifer at a location near Union Station in the District (Mack 
1966).  Now, groundwater withdrawals are not occurring from un-
der the District, but in 1963, Mack (1966, Figure 3) estimated 
withdrawals of 1.4 million gpd from the Patuxent alone.  Mack 
(1966) reports that the piezometric surface (hydraulic head) of the 
Patuxent was between 23 feet and 0 feet AMSL in the site vicinity, 
indicating approximately equal hydraulic heads above and below 
the Arundel clay under the site.  As a result of reductions in 
groundwater withdrawals from the Patuxent formation, water lev-
els have recovered.  For example, in the well at St. Elizabeth’s 
Hospital, the water level rose to -30 feet AMSL in 1964, after hav-
ing been below -55 feet in 1957 (Mack 1966, Figure 7).  St. Eliza-
beth’s Hospital is just outside the 4-mile radius from the site to the 
south, and the well there no longer is pumped or used for water 
supply.  As noted above, the unused water supply well at the Na-
tional Arboretum showed a hydraulic head of more than 28 feet 
AMSL in 1997. 
 
Domestic Wells 
The State of Maryland, Department of the Environment, Ground-
water Permits Program, identified two domestic wells within 4 
miles of the site (see Table 6-2). 
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Table 6-2 Domestic Wells Within 4 Miles of Kenilworth Park 
Landfill, N.E. Washington, D.C. 

Data 
Well No.  

PG-73-1408 
Well No. PG-

8H072 
North coordinate 
East coordinate 

379,000 
828,000 

389,000 
832,000 

Owner William Pickett T.J. Baxter 
Address Rollins Avenue Hill Road 
Surface elevationa ≈220 feet AMSL ≈140 feet AMSL 
Depth of well 375 feet 270 feet 
Depth of water 
(static) 

150 feet 100 feet 

Approximate water 
table 

70 feet AMSL 40 feet AMSL 

Geologic formation Patapsco Patapsco 
a From coordinates and topographic quadrangle map. 
 
Key: 
 
AMSL = Above mean sea level. 

 
 
The depths of these wells make it clear that they are completed in 
the Patapsco aquifer, and the water table (non-pumping) elevations 
of the water show that the hydraulic heads at these locations (70 
feet and 40 feet AMSL, respectively) make it impossible for water 
to flow from under the landfill, (with a maximum water level of 14 
feet AMSL), to these wells against the hydraulic gradient.  
 
In fact, the setting of the wells at the landfill clearly implies that 
the groundwater under the landfill flows radially outward and dis-
charges into the adjoining surface water. 
 
There are no water supply wells, municipal, commercial, or do-
mestic, that can be impacted by Kenilworth Park Landfill through 
groundwater migration. 
 
The alluvium under the site is not an aquifer, and the Patuxent aq-
uifer is protected by a great thickness of clay (more than 100 feet) 
and an upward vertical hydraulic gradient. 
 
6.4 Potential Groundwater Targets 
There are no active water supply wells, municipal, commercial, or 
deep-drilled domestic, within 3 miles of the site.  Two domestic 
wells are identified between 3 miles and 4 miles from the site, but 
they are completed in the Patapsco aquifer, and the static hydraulic 
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head at these locations is higher than any found on site.  No flow 
from the site can reach these wells (see Section 6.1). 
 
The District has “no wells (public or private) ... for use of ground 
water as a source of drinking water (EPA 1999, page 4-3; see Ap-
pendix K)”.  There are no potential groundwater targets using aq-
uifers that occur under the site within a 4-mile radius. 
 
6.5 Groundwater Quality 
As discussed in Section 5.4, the groundwater within the fill is af-
fected by contamination with one PAH in one well, some low lev-
els of volatile organics in two wells, and low levels of pesticides in 
two of eight wells.  The main concern is metals.  Almost all wells 
had elevated iron and manganese, and two exceeded the EPA ac-
tion level for lead.  In the latter wells, the lead levels may be the 
result of suspended solids, because these wells yielded turbid wa-
ter, but even wells yielding clear water had elevated manganese 
and iron. 
 
The water from under the landfill is discharging to adjoining sur-
face water, Kenilworth Marsh, Watts Branch, and the Anacostia 
River. 



SOURCE: Mack 1966 (Modified).

Figure 6-1 LOCATION OF REGIONAL CROSS-SECTION A-A’
KENILWORTH PARK LANDFILL NORTH
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SOURCE: Mack 1966 (Modified). © 2002 Ecology and Environment, Inc.

Figure 6-2 REGIONAL GEOLOGIC CROSS-SECTION A-A’
KENILWORTH PARK LANDFILL NORTH
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SOURCE: Adapted from Johnston 1964

Figure 6-3 SURFACE GEOLOGY AND LOCATION OF CROSS-SECTION A-Á
KENILWORTH PARK LANDFILL NORTH

02:001096_GT09_02-Kenilworth
Fig6-3.CDR-2/6/02-GRA

©2002 Ecology and Environment, Inc.

SCALE  1:62,500

Á
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Figure 6-5 ESTIMATED GROUNDWATER CONTOUR AND DIRECTIONS OF FLOW
KENILWORTH PARK LANDFILL NORTH
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7Surface Water Pathway 
 
 
 
 
7.1 Surface Water Flows 
The Anacostia River is estimated to have an average flow of 150 
cfs opposite the site.  Gauges on the two main tributaries at River-
dale and Hyattsville, 6 miles to 8 miles upstream, average a com-
bined flow of 138 cfs.  Comparable watersheds in Maryland, such 
as the Patuxent River, average slightly above 1 cfs average flow 
per square mile of watershed (Van der Leeden et al. 1990).  In-
spection of the topographic map indicated that the main tributary 
of the Anacostia, just upstream of the landfill, is Beaverdam Creek, 
with a watershed of more than 10 square miles. 
 
Watts Branch has a watershed of approximately 3 square miles, 
and like Beaverdam Creek is heavily urbanized, which will result 
in a bias toward rapid runoff, high stormwater flows, and low base 
flow.  Observation of Watts Branch during fieldwork in May 1999 
occurred when there were no storms or any significant pre-
cipitation, and flows in the creek were low, estimated at 1 cfs to 2 
cfs. 
 
The Metropolitan Washington Council of Governments (MWCOG 
1998, p. 4) estimates maximum discharge into the tidal area of the 
river (associated with Hurricane Agnes in June 1972) as 31,180 
cfs, or 225 times the average flow.  Minimum discharge (Septem-
ber 1966) was 1.8 cfs or 1.3% of average flow.  The entire water-
shed is very flashy; that is, subject to very large changes caused by 
rapid runoff, with little base flow from groundwater. 
 
The volume of the tidal portion of the river is estimated at ap-
proximately 500 million cubic feet.  Average water residence time 
is “on the order of 30 to 35 days (MWCOG 1998, p. 4).”  During 
periods of “extremely low flow this residence time can be as long 
as 100 to 110 days (Ibid.).” 
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7.2 Surface Water Quality 
No surface water samples were collected during the Kenilworth 
Park Landfill North PA/SI.  The surface water samples collected 
during the Kenilworth Park Landfill South SI did not indicate any 
significant impact from that site, or consequently from the Kenil-
worth Park Landfill North site, on surface water quality. 
 
SW-3, collected just north of monitoring well MW-2, approxi-
mately 1,000 feet south of the site in the Anacostia River, showed 
a slightly elevated lead concentration (12 µg/L) when compared to 
the background sample, SW-4, at the mouth of Beaverdam Creek 1 
mile upstream (less than 5 µg/L). This lead could be an indication 
of suspended solids, however.  Sediment samples. SED-9 and 
SED-11, collected from the Anacostia River opposite the south 
landfill, revealed 78 mg/kg and 98 mg/kg of lead, respectively, so 
one part of these sediments in 6,500 parts of water (0.015%) would 
show 12 µg/L in the water sample.  The Navy found dissolved 
concentrations of lead to be less than 0.4 µg/L, but they were high-
est in the section of the river opposite the south landfill (Coffin and 
Pohlman 1998). 
 
There are no direct indications that the former District landfills are 
impacting surface water, although impact from PAHs, PCBs, and 
metals on sediments seems to occur (see Section 5.3). 
 
Combined Sewer Overflows 
Approximately 60% of the Anacostia watershed within the District 
drains directly to the tidal Anacostia River via a combined sanitary 
and stormwater sewer system dating back to the late 1800s.  There 
are 11 major combined sewer outfalls to the Anacostia River, and 
all of them discharge in the vicinity of the East Capitol Street and 
South Capitol Street Bridges south of and downstream of the land-
fill.  A combined sewer overflow (CSO) event occurs when rainfall 
exceeds the capacity of this combined system, causing discharges 
of untreated sanitary waste and stormwater directly into the river.  
On average, overflows occur approximately 40 times to 50 times 
per year, resulting in approximately 1.3 billion gallons of sanitary 
waste being discharged to the tidal river.   
 
CSOs are the primary point source pollutants degrading the Ana-
costia River’s water quality.  However, only approximately 6% of 
the annual pollutant loads to the Anacostia River are from CSOs, 
compared to approximately 94% from nonpoint sources.  In recog-
nition of the CSO problem, the District initiated its CSO Abate-
ment Program in the early 1980s.  Retrofitting of existing com-
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bined sewer systems, between 1988 and 1990, with inflatable dams 
and construction of an overflow treatment facility (i.e., a swirl 
concentrator) have produced some improvement.  However, it is 
estimated that well over $1 billion dollars may be required to cor-
rect the existing CSO problem (MWCOG 1998, pp. 11-12). 
 
Migration Factors 
The former District landfill was placed into wetlands and partly 
into open water within the former dredged lakes within Kenilworth 
Aquatic Gardens.  This can be seen from the USGS topographic 
quadrangle map of Washington East 1951 (see Appendix A).  Be-
cause the site subsequently was capped, municipal waste appar-
ently no longer extends directly into surface water.  A fringe of 
trees and shrubs acts as a buffer to adjoining surface water along 
Kenilworth Marsh, Watts Branch, and the Anacostia River where 
there is no seawall.  Slopes are moderate to steep along the marsh 
but lower elsewhere, and no evidence of erosion or discharge of 
sediments to surface water exists.  The upper surface of the landfill 
is unmowed meadow or mowed ball fields, and slopes are rela-
tively low. 
 
No outbreaks of leachate, or springs of any kind, have been noted 
around the edges of the landfill. 
 
Maximum probable rainfall in 6 hours is 28 inches (Hirshfield 
1961).  Estimated rainfall intensities and return intervals are pre-
sented in Table 7-1, which shows a probable 7 inches in 24 hours 
at a return interval of 50 years, and between 3 inches and 3.5 
inches at a return interval of two years. 
 
 
Table 7-1 Rainfall Intensity (Inches), Kenilworth Park 

Landfill North, N.E. Washington, D.C. 
 Return Interval (years) 

Duration 1 2 5 10 25 50 
30 minutes 1 - 1.1 1.4 1.8 2 2.4 2.8 
1 hour 1.4 1.8 2.2 2.6 3 3.5 
24 hours < 3 3 – 3.5 4.5 5.5 6 7 
Note:  Maximum probable rainfall in 6 hours is 28 inches. 
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7.3 Impacts on Surface Water and Population 
Affected 

Because of the low rates of flow, the groundwater is not expected 
to impact surface water significantly.  The landfill is covered en-
tirely by well-established vegetation, and erosion and runoff are 
controlled, so the landfill also has had little impact. 
 
Population Affected 
No use is made of the tidal Anacostia as a source of drinking water 
(Palmer 2000).  The CSO problems prevent swimming or water 
contact sports, and floating trash is a major problem (MWCOG 
1998, pp. 14-15; see Appendix L).  The former landfill does not 
contribute to these problems and does not impact any population 
through surface water impacts directly.  See Section 9 for a discus-
sion of fishing and food chain impacts. 
 
7.4 Critical Environments 
There is only one formerly federally listed endangered or threat-
ened species known to occur within a 4-mile radius of the site, the 
peregrine falcon, which recently was delisted (see Appendix E).  
The site can have very little impact on this species.  Wetlands po-
tentially impacted by discharges from the site are discussed in Sec-
tion 3.5.  The impact that the site has on surface water is so slight 
that it could not be demonstrated clearly.  Impacts on sediments 
are probable, but impacts on nearby sensitive environments must 
be slight. 
 
7.5 Surface Water Pathway Conclusion 
Although the site appears to have impacted sediment, there are no 
impacts on surface water that can be attributed to the site. 
 



 

 
11:001096_GT09_02-WDC 8-1 
GT09PASIRPT.doc-10/30/07 

  
 

 
 
 
Soil and Air Pathways 
 
 
 
 
8.1 Current Soil Contamination and Waste 

Quantity 
The wastes buried under the landfill cap exceed some RBCs for 
residential soils, mainly for PAHs, PCBs, lead, iron, and arsenic.  
The arsenic levels are within the normal range for soils.  So long as 
the landfill material is undisturbed, it does not represent a hazard 
to human health. 
 
Surface soil samples showed elevated levels of dieldrin and PCBs, 
as well as exceedances of the RBC for B-a-P, in residential soils in 
worst cases.  The potential impacts of these levels on park users 
are within a range that could be significant, and a human health 
risk assessment (HHRA) should be performed. 
 
The levels of arsenic exceeded RBCs for residential soils, but ap-
peared to be within background levels.  The average levels of diel-
drin, PCBs, and B-a-P were 223.6 μg/kg, 2,229 μg/kg, and 256 
μg/kg, respectively.  If the top 1 foot of soil over 80 acres were to 
average 54 kilograms per cubic foot, the soil would weigh 188 mil-
lion kilograms, and would contain approximately 42 kilograms of 
dieldrin, 419 kilograms of PCBs, and 48 kilograms of B-a-P, based 
on the sampling data. 
 
8.2 Potential Exposure Factors 
The park access for pedestrians is uncontrolled, although the park 
nominally is closed after dark.  Vehicular access is controlled by a 
gate during hours of darkness, but the park is open during daylight 
hours. 
 
The park is covered with vegetation or paving, and no one is ex-
posed directly to the soil.  Consequently, no or little dust is gener-
ated.  As a result, exposure is minimal, although no air monitoring 
has been performed. 
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8.3 Population Affected 
The park has residential areas to the south and east, and an elemen-
tary school with approximately 450 students and 45 staff (Scudder 
2000) within 0.25 mile.  Population statistics (Bureau of the Cen-
sus 1990) show that 2,472 people live within 0.25 mile, 942 people 
live between 0.25 mile and 0.5 mile, 14,361 people live between 
0.5 mile and 1 mile, and 65,528 people live between 1 mile and 2 
miles of the site.  It is extremely unlikely that the populations be-
tween 2 miles and 3 miles (47,085) and between 3 miles and 4 
miles (162,487) will be frequent users of the park or exposed to 
dust from it.  A total population of 162,487 lives within 4 miles of 
the park center point (see Appendix M). 
 
8.4 Soil and Air Pathway Conclusion 
Direct exposure to the soil by contact or inhalation of dust is un-
likely.  Even frequent park users should not be affected by the soil.  
However, the levels of B-a-P, dieldrin, and PCBs are high enough 
that this conclusion should be tested by an HHRA. 
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Human Food Chain 
Exposure 
 
 
 
 
The Anacostia River is a fishery used by a limited number of 
Washington, D.C., residents (7,613 resident fishing licenses were 
issued in 1993).  The river is used for recreational angling and 
therefore is a potential source of exposure to humans.  Surveys in-
dicate that despite a fish advisory (see Appendix N), a high per-
centage of anglers consumes fish species such as American eel, 
carp, channel catfish, and largemouth bass, which have been found 
to have excessive concentrations of metals, PCBs, and pesticides 
(Velinsky and Cummins) 1994.  A health advisory was issued in 
1989 and updated in 1994, recommending no consumption of cat-
fish, carp, or eel, and limited consumption of largemouth bass 
(EPA 1999, pp. 4-9).  As reported in EPA’s District of Columbia 
Environmental Characterization Report, studies conducted by the 
District’s Department of Consumer and Regulatory Affairs 
(DCRA) and Virginia State University (VSU) indicated that a 
large percentage of anglers who fish in the Anacostia consumes 
fish species found to have high levels of contamination. 
 
The DCRA and VSU surveys found that as many as 80% of an-
glers ate fish caught in Washington, D.C., waters.  Studies indi-
cated that catfish, eel, bass, and carp were the species most pre-
ferred among anglers for consumption.  A study by Velinsky and 
Cummins 1994 indicated that consumption of these species of fish 
from Washington, D.C., waters will expose humans to elevated 
levels of metals, PCBs, and pesticides. 
 
Metals, PCBs, and pesticides were found at the highest levels in 
the most popular species of fish, including carp, American eel, 
channel catfish, and largemouth bass.  Metals detected in most 
samples from the Anacostia and Potomac Rivers were arsenic, se-
lenium, and mercury.  PCBs were found to be highest in American 
eel, channel catfish, and largemouth bass samples collected from 
the Anacostia and Upper Potomac Rivers.  Pesticides found in high 
concentrations in channel catfish and American eel included chlor-
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dane, DDTs, and dieldrin.  Limited research makes it difficult to 
quantify the risk to the human population (EPA 1999). 
 
No data regarding fish consumption rates were available, making it 
difficult to assess the food chain risks through fish consumption.  
Generic assessments using consumption rates from EPA’s Draft 
Exposure Factor Handbook have been made for chlordane, diel-
drin, and PCBs.  As indicated in Table 4-3 on page 4-16 of Appen-
dix J, at the consumption rates of 6.5 grams and 140 grams of fish 
per day, exposure rates were found to be above the United States 
Food and Drug Administration’s “action levels,” indicating an ele-
vated risk of cancer for people eating these amounts of these spe-
cies of fish from Washington, D.C., waters.  
 
As indicated in the discussion of the sediment samples upgradient 
of and close to Kenilworth Park North Landfill, there is evidence 
that the landfill has some impact on sediments in its vicinity (see 
Section 5.3).  PCBs are elevated adjacent to the landfill, as are 
some pesticides.  PAHs were elevated compared to background, 
and cadmium, copper, lead, nickel, mercury, silver, and zinc ex-
ceeded BTAG values.  These elevated levels appear to be related 
to discharges from the landfill, but only the pesticides and mercury 
might be related to the levels in fish resulting in the advisory. 
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Summary, Conclusions, and 
Recommendation 
 
 
 
 
Summary 
Under contract to NPS, E & E conducted a PA/SI at Kenilworth 
Park Landfill North to assess the site’s potential risks to human 
health and the environment. 
 
The District landfill wastes underlying the landfill cap exceeded 
the RBCs for PAHs, PCBs, arsenic, and iron in residential soil, 
while lead exceeded the EPA action level.  Arsenic was at levels 
comparable to those in background soils; however, surface soils 
exceeded RBCs for PAHs, PCBs, and dieldrin.  Arsenic exceeded 
its RBC, but again was comparable to background soils, and lead 
exceeded the action level in one sample.  No clear evidence of un-
acceptable risks is present. 
 
Groundwater is contaminated with pesticides in one of seven 
wells, and iron and manganese exceeded RBCs for drinking water 
in most wells.  Lead exceeded the EPA action level in two wells.  
Surface water may be impacted and sediment apparently is im-
pacted in Kenilworth Marsh. 
 
Conclusions 
No one is exposed to the groundwater in any aquifer under the site, 
although the groundwater probably is impacting some sediments 
adjacent to the site. 
 
There is no evidence of impacts on surface water, although the 
sediments could be contributing to the fish advisory for the Ana-
costia and Potomac Rivers. 
 
No one is exposed to the buried landfill wastes, and the surface 
soil is protected against erosion.  It is unlikely that anyone is im-
pacted adversely by direct contact with surface soils or dust blow-
ing from them. 
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Recommendation 
A remedial investigation and feasibility study (RI/FS) should be 
performed to determine whether the levels of dieldrin, PCBs, and 
B-a-P in surface soils could pose a risk to park users, and whether 
remedial measures are required. 
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Introduction 
 

 
 
 

 The National Park Service, National Capital Parks Region (NPS), has 
directed Ecology and Environment, Inc., (E & E) under contact No. GS-
10F-0160J, Task Order No. P300000A452 (dated April 20, 2000), to 
undertake Geoprobe sampling at the known landfill within the North area 
of Kenilworth Park Washington, DC. 

 
The site was known to have been the location of municipal dumping by 
the District of Columbia (the District) in the early to mid 1900's. The 
USEPA Wasteland Identification number of the site is DCSFN0305462. 
The landfill had been capped and used as parkland including several 
football fields.  Due to landfill's proximity to the adjacent waters and 
unconfirmed chemical composition, its impact to the Anacostia River and 
surrounding environment is unknown.  The NPS directed E & E to 
undertake sampling at Kenilworth Park North to determine the presence or 
absence of contaminants of concern and the impact of landfill 
contamination on the watershed. 
  
The sampling plan included using a truck mounted Geoprobe to install 22 
boreholes and the collecting of 40 subsurface soil samples, 20 surface soil 
samples, and eight groundwater samples for analysis.  Subsurface soil and 
groundwater samples were collected from the boreholes to characterize the 
chemical composition of the fill. Surface soil samples were collected to 
further characterize the risks that may be associated with the site.  
Groundwater was collected to identify possible contamination being 
discharged to the Anacostia River.  Surface, subsurface, and groundwater 
samples were collected and analyzed for Total Petroleum Hydrocarbons-
Diesel Range Organics (TPH-DRO), Target Analyte List Metals (TAL 
Metals), and the Target Compound List, Organics (TCLs), including 
Pesticides, Polychlorinated Biphenyls (PCBs), Base/Neutral Acid 
Extractibles (BNAs), and Volatile Organic Compounds (VOAs). 
 
Section 2 of this report provides the site location and a description of the 
area and Section 3 discusses the environmental setting.  Section 4 outlines 
sampling activities, and Section 5 presents the results of the inspection and 
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sample analysis. Conclusions and recommendations are provided in 
Section 6.  For ease of reference, all tables are grouped at the end of the 
section in which they are referenced. The laboratory report is contained in 
Appendix A as Volume 2 of this report. 
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Site Location and 
Description 
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2.1 Site Location 
The Kenilworth Landfill North forms part of the Anacostia Park System, 
Section G (NPS 1995).  The area is located on the eastern shore of the 
Anacostia River, approximately one half mile north of the Benning Bridge 
(Figure 2-1).  The sampled area is bordered to the north by the Kenilworth 
Aquatic Gardens and Anacostia Avenue to the east.  Watts Branch which 
flows generally from east to west borders the site to the south and divides 
the area from the Kenilworth Park Landfill South.  The study area can be 
found on the U.S. Geological Survey (USGS) 7.5 minute Series map, 
“Washington D.C. East “ at 38o 54’ 55” North Latitude and 76o 57’ 20” 
West Longitude.  On the USGS 7.5 Minute Series map the Kenilworth 
Park Landfill North can be found one half inch below the words 
“Kenilworth Aquatic Gardens”.   
 
 
 
2.2 Site Description 
The site is an open grassy area of approximately twelve acres with several 
football fields located on the north and west sides of Deane Avenue.  
These areas and the area south of Deane Avenue are regularly mowed and 
park patrons were observed using the area for various activities.  North of 
the ball fields, a large open area that borders the Kenilworth Aquatic 
Gardens is not regularly cut and no park patrons were observed using this 
area of the park.  A cement retaining wall is located on the western side of 
the park along the Anacostia River.  
 
Vehicular access to the site is via Deane Avenue, which generally runs 
from the southeast to the northwest and turns south near the Anacostia 
River.  A gate at the park entrance on Deane Avenue near Kenilworth 
Avenue is closed nightly.  Because Watts Branch, the Anacostia River, 
and the Kenilworth Aquatic Gardens surround the site on three sides 
pedestrian access to the site is generally from the east side of the park 
north of Watts Branch. 
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SOURCE: USGS 7.5 Minute Series (Topographic-Bathymetric) Quadrangle:
Washington East, D.C., MD, 1965; Photorevised 1979.

Figure 2-1 ,KENILWORTH PARK LANDFILL SITE LOCATION MAP
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Environmental Setting 
 

 
 

 
3.1 Climate 
The area of the site has a mild, humid climate with an average 
annual temperature in the warmest month, July, of 79.1 oF (26.2o C), 
and an average annual temperature in the coldest month, January, of 
35.7 oF (2.1 oC) (Table 3-1). 
 
The average annual rainfall is 39 inches with 54% of this total 
falling in April through September.  The wettest month is August 
with an average of 4 inches, and two months each year (January and 
April) have, on average, under 2.9 inches.  Snowfall (averaging 
16.4 inches per year) occurs from November through March, with 
January and February averaging 5.3 inches each. 
 
Prevailing winds are southerly and southwesterly and are strongest 
in March (10.1 miles per hour [mph]).  Average monthly wind 
speed is 8.7 mph and the lowest occurs in August (7.8 mph).  Data 
are from Reagan National Airport, approximately 2.5 miles 
northwest of the site.  The period of record is for the 57 years, 
1941-1998 (NOAA 1998). 
 
3.2 Surface Water 
Watts Branch, the Anacostia River, and the Kenilworth Aquatic 
Gardens are the nearest surface waters.  Watts Branch flows into the 
Anacostia River and originates as run off from the area to the west 
of Kenilworth Park in Maryland and the District of Columbia. The 
estimated flow of Watts Branch is 4 ft3/s.  The Kenilworth Aquatic 
Garden is roughly five acres of maintained wetlands that adjoins the 
Anacostia River.  The confluence of the Anacostia River and the 
Potomac River is approximately five miles to the south of the study 
area. 
 
3.3 Topography 
The top of the landfill height near Deane Avenue is approximately 
15 feet above sea level and is generally flat on top.  The landfill 
02:001096_GM01_00_02  
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grading generally slopes away from Deane Avenue towards Watts 
Branch, the Anacostia River, and the Kenilworth Aquatic Gardens. 
3.4 Soils 
Soils on this site are generally Udorthents, consisting of cut, fill, or 
disturbed materials (USDA 1976).  In general, the elevated areas of 
the landfill were found to have a clay cap ranging from one to four 
feet thick.  Beneath the cap fill material generally consisted of burnt 
materials with glass, metal, and limited amounts of brick.  Table 3-2 
contains a description of the fill material found in the soil borings  
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Table 3-1 Local Climatological Dataa

 Oxon Cove Park, Forest Heights, M.D. 
Month Temperature Precipitation Normal Number of Days 

>0.01 Inch 
 Normal 

Maximum 
Normal 

Minimum 
Monthly 
Average 

Average  

  F  F  F Inches Rainfall Snowfall 
January 42.3 26.8 35.7 2.86 9.8 1.6 
February 45.9 29.1 38.1 2.58 9.5 1.5 
March 56.5 37.7 46.2 3.46 10.1 0.5 
April 66.7 46.4 56.4 2.79 9.6 0 
May 76.2 56.6 66.0 3.85 10.8 0 
June 84.7 66.5 74.7 3.26 9.7 0 
July 88.5 71.4 79.1 3.84 9.6 0 

August 86.9 70.0 77.3 3.84 8.9 0 
September 80.1 62.5 70.7 3.32 7.2 0 

October 69.1 50.3 59.5 2.99 7.2 0 
November 58.3 41.1 48.8 3.00 8.5 0.2 
December 47.0 31.7 39.0 3.01 8.9 0.7 

Annual 66.8 49.2 57.6 38.63 109.8 4.5 
a National Oceanic and Atmospheric Administration (NOAA), 1998, Annual Summary with Comparative Data, 
 Washington, D.C. Ronald Reagan National Airport (DCA). 
 
Key: 
 
F = Degrees Fahrenheit. 
 

 



 
 

 
 
 
Sampling Operations 4 
 
 
 
 
4.1 Sampling Scope of Work 
The scope of work for the sampling involved the following tasks; 
using a Greoprobe to collect 40 subsurface soil samples, collecting 
20 surface soil samples, and collecting eight groundwater samples.  
Twenty-two borings were installed to collect the subsurface and 
groundwater samples.  Seven temporary well points were installed 
to collect groundwater samples.  The only change from the original 
Statement of Work was the addition of two additional borings that 
were added to further characterize the fill material. 
 
 
4.2 Sampling Activities 
 
4.2.1 Soil Sampling 
Sixty soil samples were collected from the site and analyzed for 
various contaminants. Surface samples were collected from twenty 
boring locations just before the borings were created.  A total of 40 
subsurface samples were collected including one duplicate. All 
subsurface samples were analyzed for TAL Metals and TPH-DRO 
and twenty of the samples were also analyzed for TCL. All surface 
soil samples were analyzed for TAL Metals and ten were analyzed 
for BNAs, pesticides, and PCBs.  Subsurface soil sampling was 
biased.  Samples were collected from only suspected fill material 
at various intervals depending on the depth of the fill.  Figure 4-1 
shows boring locations.   
 
All samples were collected with stainless steel spoons and placed 
into an eight-ounce glass sample jar. No preservatives were added 
to the containers, but all were placed on ice and stored at 
approximately 4 oC until they reached the laboratory.  
 
4.2.2 Groundwater Sampling 
Circled borings on Figure 4-1 indicate temporary well points 
where groundwater samples were collected.  Eight groundwater 
samples were collect including one duplicate from seven borings.  
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Groundwater samples were collected from borings using a 
peristaltic pump.  Samples to be analyzed for TPH-DRO and 
BNAs were collected directly into one-liter amber jars.  Samples 
for metals analysis were filtered using a .45 micron filter according 
to the method protocol.  Metal samples were collected into one 
liter polyethylene bottle and fixed with nitric acid.  All 
groundwater samples were immediately put on ice and maintained 
at approximately 4 oC until they were received at the laboratory.  
 
4.2.3 Quality Assurance/Quality Control Sampling 
A duplicate of each media was collected during the fieldwork. 
Duplicate surface and subsurface samples were collected at boring 
location 19 and a groundwater duplicate was collected at boring 
location 8.  Quality Assurance/Quality Control protocols consistent 
with EPA requirements as outlined by Test Methods for Evaluating 
Waste, Physical/Chemical Methods, SW846, 3rd Edition were 
used.  Method blanks and spiked samples were run by the 
laboratory as a check on the possibility of laboratory 
contamination and on the reproducibility, precision, and accuracy 
of laboratory procedures.   
 
4.2.4 Decontamination 
All sampling spoons and glassware were used directly from the 
manufacturers' packaging.  New sampling spoons were used at 
each location making decontamination unnecessary. 
 
 
4.2.5 Sample Documentation, Packaging, and Shipping 
Samples were placed in coolers with ice in the field.  Sampling 
locations, sample numbers, and analyses required were noted in the 
field notebook along with any special conditions encountered.  All 
sample containers were labeled with sample number, project 
number, date and time of collection, and type of analysis required.  
At the end of day, coolers were packed for shipment to the E & E 
laboratory.  The coolers were packed with ice in watertight bags, 
all glass containers were wrapped in plastic bubble-wrap and 
taped, and a chain-of-custody form was prepared, sealed in a 
Ziploc bag, and taped to the underside of the cooler lid.  Any 
additional space was packed with inert packing, and the cooler was 
sealed with strapping tape and custody seals.  The chain-of-custody 
form lists the date and time of collection of each sample, the 
project manager’s, field team leader’s, and sampler’s name(s), and 
is signed by the sampler(s).  The number and type of containers are 
listed, and the analysis required and the suspected levels of 
contaminants are noted, together with any special observations.  A 
copy is retained in the files.  All coolers were hand-delivered to the 
Federal Express office in Rosslyn, Virginia and were shipped 
overnight to the E&E Analytical Service Center in Lancaster, New 
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York.  At no time were the samples out of E & E custody until they 
were shipped. 
 
4.3 Site Safety Precautions 
Before site work commenced a Site Safety Meeting was held.  The 
main emphasis was on physical hazards of working with heavy 
machinery, the potential for slips, trips, and falls, and the 
biological hazards of poison ivy, thorns, and brambles on the site.   
 
No problems of any nature occurred during the sampling. 
 
4.4 Surveying 
Locations of borings were recorded using a tape measure and 
compass.  Distance and direction between borings were recorded 
and used to prepare the site diagram.    
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Sampling Results 
 
 
 

5 
 

The analytical results of the sampling program are included in full at the 
end of this report.  The results are compared to risk-based concentrations 
(RBCs) for residential soils and maximum contaminant levels (MCLs) 
published by the U.S. Environmental Protection Agency (EPA), Region III 
(USEPA, 2000).  Any results that exceed the listed criteria in the right-
hand columns of Tables 5-1 through 5-8 are emphasized with bold print 
  
Locations of all sampling points are indicated on Figure 4-1.  The samples 
were collected from 22 borings, (Boring location 1 through 22).  Twenty 
surface soil samples including one duplicate were  collected from 19 
boring locations.  Eight groundwater samples including one duplicate were 
collected from seven boring locations (Boring locations 4, 5, 8, 7, 9, 11, 
and19).   
 
5.1 Metals 
Results for metal analysis are found in Tables 5-1 through 5-3.  Arsenic, 
iron, antimony, copper, manganese, and lead were found in both surface 
and subsurface soils above residential RBC's, but only iron and manganese 
were found at elevated levels in groundwater.  Arsenic was found above 
the RBC value of 0.43 mg/kg in 39 of the 40 subsurface soil samples and 
every surface soil samples analyzed.  However, only three subsurface 
samples (KL-SB-01B, KL-SB-06B, KL-SB-08A) were found to have 
concentrations of arsenic significantly above normal levels for soils of the 
eastern United States (Shacklette, 1984).  Arsenic was not found in any 
groundwater samples above the MCL concentration of 50 µg/kg.  Iron was 
detected above the RBC of 23,000 mg/kg in 30 subsurface soil samples 
and eight surface soil samples with the highest concentration found being 
33,600 mg/kg.  Additionally, iron was found in every groundwater sample 
above the MCL of 0.30 µg/kg.  Lead was detected at elevated levels in 17 
subsurface samples but was not detected in any groundwater sample.  
Lead was detected at a concentration of 1,350 mg/kg in surface soil KL-
SS-18 and was found above the RBC level at two other locations.  
Manganese, which was only detected at elevated levels in two soil 
samples, exceeded the MCL of 50 µg/kg in seven groundwater samples.  
Antimony was found in 38 of 40 subsurface soil samples but only 
exceeded the RBC of 31 mg/kg in three samples. Surface soil sample KL-
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SS-18 was the only sample that exceeded the RBC with a concentration of 
107 mg/kg. 
 
Although subsurface contamination would appear to have no impact on 
human health, the iron contamination of surface soil may have an impact 
on human health since the area is considered a recreational area.  
 
Elevated iron and manganese concentrations that were found in all but one 
groundwater sample could have impacts on nearby surface waters. 
Groundwater flow rates and direction are not known and would have to be 
determined to assess the impact to surface waters. 
 
5.2 Pesticides 
Table 5-4 and 5-5 show the results for pesticide analysis. Pesticide 
contamination appears to be limited to surface soil and two commonly 
used pesticides.  Two pesticides, Aldrin and Dieldrin were detected at 
several locations above RBC concentrations.  Several other pesticides 
were found throughout the area including DDT and its derivatives, but 
none exceeded RBC levels.  Dieldrin was found to be the most prevalent 
pesticide.  It was found at elevated levels in eight of the ten surface 
samples analyzed.  Concentrations as high as 390 µg/kg were detected with 
the average concentration being 138 µg/kg which is three and a half times 
the RBC of 40 µg/kg.  Aldrin was detected in eight samples but only found 
above the RBC of 38 µg/kg in two samples (KL-SS-06, KL-SS-08). 
 
Since the area is designated for recreationally use, the elevated levels of 
Dieldrin, averaging three and half times the RBC, do represent a potential 
human health risk.  Although concentrations found in surface soil vary 
greatly, it does appear that Dieldrin contamination is present throughout 
the site.  Further investigation of pesticide use at the site and soil sampling 
should be conducted to determine if remedial action would be needed. 
 
5.3 PCBs     
Table 5-4 and 5-5 show the results for PCB analysis. PCBs were detected 
above RBCs in five of ten surface soil samples analyzed. Only one 
subsurface soil sample was found to have elevated levels of PCBs (KL-
SB-12B, 658 µg/kg).  Surface sample KL-SS-15 was found to have 7,930 
µg/kg of PCBs, which is 12 times the RBC for residential soil.  However, 
the five samples with elevated levels of PCBs averaged five times the 
RBC for PCBs.  The other five surface samples analyzed were non detect 
for PCBs. 
 
No pattern of contamination is apparent but the concentrations detected 
present a direct contact threat to human health.  Further delineation of the 
contamination should be undertaken before considering possible 
remediation efforts. 
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5.4 Total Petroleum Hydrocarbons- Diesel Range Organics 
Results are shown in Table 5-6.  Results for TPH-DRO were found to be 
unreliable and no conclusions about the quantity of TPH-DRO at the site 
can not  be made from these results. Methodology requires that peaks 
detected in the C10-C25 range of the chemical spectra be quantified as 
TPH-DRO.  However, based on analyst interpretation, the pattern detected 
in this ranger were not diesel but are possibly matrix interference caused 
by other organic compounds in the samples collected at the site. 
 

   5.5 Target Compound List Organics 
Only four polycyclic aromatic hydrocarbons (PAHs) were detected above 
residential criteria in subsurface soils at the site.  Benzo(a)pyrene 
contamination above the RBC was the most widespread with 15 of 21 
samples having concentrations above 87 µg/kg.  Concentrations of 
Bezo(a)pyrene ranged from non detect in three samples to 1,470 µg/kg in 
sample KL-SB-10C.  Benzo(a)anthracene was found above criteria in 
three samples and was detected at 1,940 µg/kg in sample KL-SB-9D. 
Benzo(b)fluouranthene had a maximum concentration of 1,510 µg/kg in 
sample KL-SB-10C. Dibenzo(a,h) anthracene was detected above the 87 
µg/kg RBC in three samples with the highest concentration detected in 
sample KL-SB-10C at 278 µg/kg. 
 
No volatile organic compounds were detected above RBC values in the 21 
samples analyzed. 
 
Levels of organics especially PAHs overall were found to be in 
concentrations lower than expected in light of the site's former use as a 
municipal landfill.  Because fill material was burned at the site, it would 
be expected that PAHs, a by-product of incomplete combustion would be 
found at higher concentrations.  Since elevated concentrations of PAHs 
were all detected at least four feet below ground surface, they pose little 
threat to human health. 
 

   5.6 Quality Analysis / Quality Control Results 
All lab data met QA/QC criteria however after close analysis it was 
determined that TRPH-DRO reported results should not be used because 
the quantified compound was not Diesel. Methodology requires that peaks 
detected in the C10-C25 range of the chemical spectra be quantified as 
TPH-DRO. Based on analyst interpretation, the patterns detected in this 
range were not diesel but were possibly matrix interference caused by 
other organic compounds in the samples collected at the site.  Although 
quantities of TRPH-DRO were reported, they were not used in this 
assessment of the site.  In addition it should be noted that some samples 
had to be re-analyzed to ensure accurate quantification of target analytes 
due to non-target compound interference.  These re-analyses were 
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effective in quantifying target analytes and were determined to have no 
impact on the usability of the data except for TRPH-DRO as noted above.  
 
Laboratory duplicates, field duplicates, method spikes, and method blanks 
were also analyzed as dictated by laboratory and method protocols.  
Results for field duplicates produced results within QA/QC standards. 
Laboratory spikes, blanks, and duplicates also met method specified 
standards for accuracy and reproducibility. 



Table 5-1  Target Analyte List (TAL) Metals, mg/kg
                  Surface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCaKL-SS-01 KL-SS-02 KL-SS-03 KL-SS-04 KL-SS-05 KL-SS-06
Aluminum 4350 5210 4870 5490 9210 5450 78K
Antimony 5.18 9.74 5.44 2.10 24.7 1.70 31
Arsenic 4.69 5.74 4.19 4.14 10.6 5.12 0.43
Barium 277 461 282 98.4 896 108 5,500
Beryllium 0.542 ND ND 0.552 ND ND 160
Cadmium 6.06 9.59 6.26 3.21 17.9 2.56 39
Calcium 7480 7460 6300 3730 12100 3200  ---- 
Chromium 143 293 181 32.2 820 42.6 120,000b

Cobalt 7.66 7.71 9.79 8.26 10.0 7.03 4,700
Copper 197 395 221 68.6 802 74.8 3,100
Iron 19700 19900 16500 31600 26400 14900 23K
Lead 256 304 212 152 567 77.6 400c

Magnesium 1200 1370 6610 1570 2480 1930  ---- 
Manganese 201 204 215 230 319 213 1,600
Mercury 6.10 8.25 4.22 1.09 17.2 2.36 23
Nickel 18.6 22.4 70.7 16.4 37.0 16.9 1,600
Potassium 302 470 398 983 637 614  ---- 
Selenium 1.33 1.95 ND 1.29 ND ND 390
Silver 38.7 76.0 45.4 4.70 158 10.2 390
Sodium ND ND ND ND ND ND  ---- 
Thallium ND ND ND ND ND ND 5,500
Vanadium 35.9 42.0 36.1 36.5 56.3 26.9 550
Zinc 520 766 506 159 1920 165 23,000
Key at end of table. Page 1 of 3.
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Table 5-1  Target Analyte List (TAL) Metals, mg/kg
                  Surface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCaKL-SS-07 KL-SS-08 KL-SS-9 KL-SS-10 KL-SS-11 KL-SS-12 KL-SS-13
Aluminum 8270 4710 4660 6370 5140 6480 6130 78K
Antimony ND 3.77 6.30 4.03 3.20 5.25 5.17 31
Arsenic 4.29 3.89 3.87 3.44 3.53 4.52 5.01 0.43
Barium 195 179 455 222 209 193 263 5,500
Beryllium ND ND 0.668 0.711 0.708 0.842 0.767 160
Cadmium 4.24 3.83 9.06 5.57 4.51 4.57 5.99 39
Calcium 5050 3110 7230 6140 9610 4460 9110  ---- 
Chromium 79.2 125 182 109 88.4 105 137 120,000b

Cobalt 9.84 7.89 8.98 10.0 9.94 13.3 9.68 4,700
Copper 130 131 391 186 158 114 192 3,100
Iron 21300 14500 20700 21900 20100 25100 27000 23K
Lead 119 119 313 165 131 139 196 400c

Magnesium 2650 1670 1430 1830 1780 1120 2320  ---- 
Manganese 304 186 284 453 491 451 286 1,600
Mercury 3.36 4.46 9.20 5.32 3.47 4.20 5.29 23
Nickel 18.8 18.8 23.2 18.9 19.8 19.0 22.1 1,600
Potassium 1310 809 446 713 500 648 685  ---- 
Selenium ND ND ND 2.10 1.02 4.63 2.29 390
Silver 23.7 27.4 69.4 32.5 29.5 26.1 37.2 390
Sodium ND ND ND ND ND ND ND  ---- 
Thallium ND ND ND ND ND ND ND 5,500
Vanadium 37.4 37.4 42.6 43.7 39.1 50.8 48.7 550
Zinc 281 327 751 392 359 264 455 23,000
Key at end of table.

Page 2 of 3.
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Table 5-1  Target Analyte List (TAL) Metals, mg/kg
                  Surface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCaKL-SS-14 KL-SS-15 KL-SS-16 KL-SS-17 KL-SS-18 KL-SS-19 KL-SS-19DUP
Aluminum 4810 9850 6020 8670 7740 3190 3130 78K
Antimony 4.89 9.49 1.64 15.4 107 1.88 2.13 31
Arsenic 3.35 8.66 2.34 9.32 7.22 2.86 3.08 0.43
Barium 269 664 36.7 545 416 99.7 103 5,500
Beryllium ND 0.874 0.688 0.878 0.745 ND ND 160
Cadmium 5.25 13.7 2.36 10.2 8.50 2.16 2.55 39
Calcium 6170 26400 1840 15200 6270 5760 6720  ---- 
Chromium 128 299 27.6 469 192 41.6 48.5 120,000b

Cobalt 7.98 8.05 10.0 9.65 12.5 4.73 6.63 4,700
Copper 188 559 23.0 463 319 53.8 62.5 3,100
Iron 16300 33300 33600 24600 25000 11000 13100 23K
Lead 198 453 47.2 376 1350 67.6 73.3 400c

Magnesium 1420 2110 725 3100 1810 2030 2630  ---- 
Manganese 274 270 305 303 410 256 263 1,600
Mercury 5.79 13.6 0.400 7.33 2.99 0.186 1.05 23
Nickel 17.7 25.5 11.4 30.5 21.2 16.4 35.4 1,600
Potassium 495 466 495 1260 379 338 341  ---- 
Selenium 1.36 2.35 3.43 1.55 2.25 ND ND 390
Silver 36.3 106 0.870 90.3 63.3 8.89 10.1 390
Sodium ND 91.1 ND ND ND ND ND  ---- 
Thallium ND ND ND ND ND ND ND 5,500
Vanadium 34.7 50.9 49.0 55.3 42.5 23.4 23.8 550
Zinc 453 1080 52.1 1150 642 133 160 23,000

Page 3 of 3.
KEY
Note:  Figures in bold are exceedances of RBC's.
K = Thousand.
mg/kg = Milligrams per kilogram.
ND = Not detected.
a = Risk Based Concentration for Residential Soils (EPA Region III 2000)
b = Total chromium.
c = EPA Action Level.
 ---- = No Risk Based Concentration Available.
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Table 5-2  Target Analyte List (TAL) Metals, mg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-01B KL-SB-01C KL-SB-02B KL-SB-03A KL-SB-04A KL-SB-04B
Aluminum 18300 5330 28000 3080 6290 2460 78K
Antimony 2590 5.77 11.3 0.699 1.31 ND 31
Arsenic 95.9 11.7 14.3 1.48 3.97 2.61 0.43
Barium 260 460 447 86.8 96.7 20.3 5,500
Beryllium ND ND ND 0.529 1.06 ND 160
Cadmium 10.3 4.18 12.6 1.25 2.37 3.29 39
Calcium 13100 17200 20500 368 2220 321  ---- 
Chromium 46.0 31.0 79.3 11.2 26.1 28.1 120,000b

Cobalt 11.0 9.08 11.9 6.44 22.4 6.89 4,700
Copper 235 159 454 9.18 41.4 10.6 3,100
Iron 94100 25600 114000 16600 21800 36400 E 23K
Lead 19000 512 971 62.1 80.6 10.3 400c

Magnesium 6140 2840 2540 593 1190 175  ---- 
Manganese 711 306 831 541 410 198 1,600
Mercury 0.106 0.435 0.946 0.115 0.726 0.0540 23
Nickel 64.2 32.6 33.8 7.25 18.3 5.85 1,600
Potassium 686 716 938 216 756 212  ---- 
Selenium 6.64 ND 6.86 1.62 1.76 2.94 390
Silver 28.4 3.75 12.5 ND 2.17 ND 390
Sodium 765 621 3360 ND ND ND  ---- 
Vanadium 37.2 40.2 35.8 15.2 32.2 39.4 550
Zinc 1150 529 1020 35.6 133 27.0 23,000
Key at end of table.

Page 1 of 7.
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Table 5-2  Target Analyte List (TAL) Metals, mg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-05A KL-SB-06B KL-SB-06C KL-SB-07A KL-SB-07C KL-SB-08A
Aluminum 14500 10400 5790 17000 9930 8960 78K
Antimony 22.5 36.8 ND 10.4 7.73 30.5 31
Arsenic 18.3 49.7 1.57 6.96 ND 34.4 0.43
Barium 3480 3910 77.3 698 633 2020 5,500
Beryllium 0.474 ND 0.962 ND ND ND 160
Cadmium 16.5 28.5 1.29 18.1 16.6 19.9 39
Calcium 30200 45700 1240 49400 13800 40800  ---- 
Chromium 126 102 13.6 54.3 39.8 83.6 120,000b

Cobalt 21.6 20.3 10.9 12.0 ND ND 4,700
Copper 1240 904 12.4 455 237 916 3,100
Iron 73700 128000 12100 73100 69500 144000 23K
Lead 3100 4540 15.2 987 819 3140 400c

Magnesium 3490 4610 1150 4070 1600 3200  ---- 
Manganese 878 1370 105 685 639 935 1,600
Mercury 1.84 29.6 0.0872 0.991 0.216 0.224 23
Nickel 85.7 175 11.8 52.1 53.0 89.4 1,600
Potassium 1300 1070 912 791 1130 ND  ---- 
Selenium 40.0 ND 0.855 ND ND ND 390
Silver 25.3 20.4 ND 15.5 9.99 17.2 390
Sodium 698 ND ND 658 ND ND  ---- 
Vanadium 24.3 54.4 20.8 119 38.8 32.7 550
Zinc 4300 7510 59.4 1820 2800 3470 23,000
Key at end of table.

Page 2 of 7.
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Table 5-2  Target Analyte List (TAL) Metals, mg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-9B KL-SB-9C KL-SB-9D KL-SB-10B KL-SB-10C KL-SB-10D
Aluminum 6690 5830 6990 8920 14100 6070 78K
Antimony 0.998 3.01 9.10 2.43 1.79 1.34 31
Arsenic 2.28 16.1 2.17 5.49 0.947 2.93 0.43
Barium 50.9 204 280 79.5 172 58.0 5,500
Beryllium 0.850 0.639 0.460 0.735 1.63 0.675 160
Cadmium 1.37 3.00 9.13 2.79 1.84 1.62 39
Calcium 4130 20300 10300 4550 21000 2440  ---- 
Chromium 13.6 20.1 57.9 49.3 29.3 11.6 120,000b

Cobalt 9.60 6.94 7.98 12.4 14.1 8.01 4,700
Copper 18.3 52.8 292 46.2 20.8 14.6 3,100
Iron 15800 25100 92000 35900 19600 16800 23K
Lead 53.5 268 652 54.1 22.0 58.6 400c

Magnesium 2720 3130 2930 2660 10100 1350  ---- 
Manganese 176 588 404 453 1210 433 1,600
Mercury 0.291 0.146 0.204 0.223 ND 0.0716 23
Nickel 10.1 21.5 84.1 17.0 35.3 11.1 1,600
Potassium 1110 972 857 1050 6350 549  ---- 
Selenium 0.915 ND 4.00 2.91 1.79 1.03 390
Silver ND ND 4.68 1.48 ND ND 390
Sodium ND 168 541 ND 120 ND  ---- 
Vanadium 22.7 47.5 30.2 45.6 34.4 17.3 550
Zinc 58.4 841 683 88.8 58.0 75.3 23,000
Key at end of table.
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Table 5-2  Target Analyte List (TAL) Metals, mg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-11A KL-SB-11C KL-SB-11D KL-SB-12B KL-SB-13B KL-SB-13C
Aluminum 5560 8650 43600 4060 6310 11600 78K
Antimony 0.889 1.17 13.2 2.44 ND 17.0 31
Arsenic 2.92 3.64 8.58 2.61 1.62 14.5 0.43
Barium 58.3 277 661 153 62.1 533 5,500
Beryllium 0.643 0.749 0.462 ND 0.584 ND 160
Cadmium 1.66 1.77 13.1 3.25 1.64 13.5 39
Calcium 6170 7120 17600 23200 27600 20600  ---- 
Chromium 15.8 16.5 62.3 20.3 22.6 60.6 120,000b

Cobalt 8.11 5.91 10.6 11.4 4.89 17.1 4,700
Copper 18.3 29.7 619 84.5 22.8 12500 3,100
Iron 19000 18300 98700 29200 17700 122000 23K
Lead 28.1 101 1150 244 69.7 1610 400c

Magnesium 2190 1690 2420 2030 1350 2020  ---- 
Manganese 238 448 614 504 123 723 1,600
Mercury 0.233 6.29 0.193 0.449 0.518 0.941 23
Nickel 14.9 8.02 49.4 14.4 7.64 87.2 1,600
Potassium 950 673 1140 537 543 809  ---- 
Selenium ND 1.57 6.28 1.50 ND 6.11 390
Silver ND ND 21.6 1.41 1.01 17.6 390
Sodium ND 116 1190 310 ND 1590  ---- 
Vanadium 32.4 22.4 40.3 28.0 38.6 37.4 550
Zinc 51.0 65.9 2100 345 74.7 2930 23,000
Key at end of table.
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Table 5-2  Target Analyte List (TAL) Metals, mg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-13D KL-SB-14A KL-SB-15B KL-SB-16A KL-SB-17 KL-SB-18B
Aluminum 12100 4130 9540 14700 7260 5890 78K
Antimony 51.3 6.86 13.1 1.69 1.42 2.31 31
Arsenic 18.8 3.88 20.7 4.15 2.92 4.93 0.43
Barium 663 233 445 468 71.3 92.1 5,500
Beryllium ND ND ND 0.599 0.728 ND 160
Cadmium 15.6 3.74 20.3 5.86 1.54 3.27 39
Calcium 17000 8350 20100 10500 12400 3170  ---- 
Chromium 123 22.2 88.4 52.3 21.2 29.8 120,000b

Cobalt 15.0 4.44 19.5 12.7 9.48 7.56 4,700
Copper 642 314 439 152 22.0 45.1 3,100
Iron 157000 33400 239000 50200 15500 22400 23K
Lead 1880 594 1190 2040 48.6 115 400c

Magnesium 3280 1310 3070 2990 2880 857  ---- 
Manganese 1680 297 1360 482 378 264 1,600
Mercury 0.446 0.665 8.64 0.856 0.162 1.15 23
Nickel 80.8 14.2 118 66.3 13.2 9.20 1,600
Potassium 1030 497 1150 837 1460 486  ---- 
Selenium 10.1 1.77 5.26 3.65 ND 1.14 390
Silver 18.5 7.14 15.3 6.28 ND 2.33 390
Sodium 795 611 1840 696 ND ND  ---- 
Vanadium 32.6 16.6 66.3 63.0 25.0 25.0 550
Zinc 2030 1120 2180 880 99.6 160 23,000
Key at end of table.
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Table 5-2  Target Analyte List (TAL) Metals, mg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-19A KL-SB-19ADUP KL-SB-19B KL-SB-19BDUP KL-SB-20B KL-SB-20C
Aluminum 4810 3390 4560 4320 2730 8420 78K
Antimony 1.34 3.06 14.2 18.3 ND 1.49 31
Arsenic 1.98 3.91 21.0 18.3 1.83 4.37 0.43
Barium 103 107 1380 1170 32.6 88.0 5,500
Beryllium 0.383 0.362 ND ND 0.399 0.736 160
Cadmium 1.56 1.51 14.8 15.7 0.636 2.01 39
Calcium 7680 10300 18100 15800 863 4680  ---- 
Chromium 29.5 96.9 83.8 78.4 9.73 25.3 120,000b

Cobalt 12.5 19.8 14.6 13.9 5.37 36.0 4,700
Copper 41.2 157 482 2770 8.92 28.0 3,100
Iron 21300 25100 136000 143000 8270 23400 23K
Lead 84.0 98.9 927 1210 8.53 58.3 400c

Magnesium 17300 68600 2020 1530 737 1700  ---- 
Manganese 238 334 1150 865 54.8 862 1,600
Mercury 0.467 0.153 0.728 1.06 ND 0.413 23
Nickel 150 352 158 137 6.32 13.7 1,600
Potassium 510 505 537 511 432 755  ---- 
Selenium 1.41 1.67 7.10 2.28 ND 2.08 390
Silver 0.899 0.724 7.95 9.35 ND ND 390
Sodium 276 278 932 919 ND ND  ---- 
Vanadium 17.2 17.9 20.8 20.4 14.4 32.6 550
Zinc 126 113 1840 1580 24.6 111 23,000
Key at end of table.
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Table 5-2  Target Analyte List (TAL) Metals, mg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-21B KL-SB-22B
Aluminum 7950 6360 78K
Antimony 1.46 ND 31
Arsenic 8.44 7.27 0.43
Barium 125 92.3 5,500
Beryllium 0.628 0.607 160
Cadmium 0.956 ND 39
Calcium 2200 17400  ---- 
Chromium 21.7 20.8 120,000b

Cobalt 8.32 5.15 4,700
Copper 55.5 21.9 3,100
Iron 24900 39100 23K
Lead 153 26.6 400c

Magnesium 1710 1630  ---- 
Manganese 301 146 1,600
Mercury 0.238 0.0630 23
Nickel 20.8 7.74 1,600
Potassium 976 814  ---- 
Selenium 15.4 21.6 390
Silver ND ND 390
Sodium ND ND  ---- 
Vanadium 26.1 37.6 550
Zinc 723 46.2 23,000

Page 7 of 7.
KEY
Note:  Figures in bold are exceedances of RBC's.
E = Estimated.
K = Thousand.
mg/kg = Milligrams per kilogram.
ND = Not detected.
RBC = Risk Based Concentration for Residential Soils (EPA Region III 2000)
 ---- = No Risk Based Concentration Available.
b = Total chromium.
c = EPA Action Level. 5-14



Table 5-3  Target Analyte List (TAL) Metals,  µg/kg
                  Groundwater Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

MCLaKL-GW-4 KL-GW-5 KL-GW-6 KL-GW-8 KL-GW-8 DUP KL-GW-9 KL-GW-11 KL-GW-19
Aluminum 192 ND ND ND ND ND ND ND 50K-200Kb

Arsenic ND ND 17.1 ND ND ND ND ND 50
Barium 332 361 87.1 85.3 89.3 1170 1420 67.7 2K
Calcium 62200 39200 261000 140000 136000 81200 43600 37900 N/A
Iron 10600 223 30500 3030 3400 7920 4180 2520 0.30b

Magnesium 22400 18200 117000 59300 58700 44300 52300 9000 N/A
Manganese 2310 41.4 5180 354 328 189 55.6 218 50c

Potassium 38100 62400 112000 39600 39300 21000 127000 6440 N/A
Sodium 160000 223000 162000 73500 73300 46200 657000 18700 N/A
Thallium ND ND 11.9 ND ND ND ND ND 2
Zinc ND ND 14.7 256 236 ND 12.4 ND 5Kc

KEY
a Maximum contaminant level (MCL) (National Primary Drinking Water Regulations).
b National Secondary Drinking Water Regulations (not enforceable).
c EPA Action Level.
K = Thousand.
µg/kg = Micrograms per liter.
ND = Not detected.
Note:  Figures in bold are exceedances of MCL's.
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Table 5-4  Polychlorinated Biphenyls and Pesticides,  µg/kg
                  Surface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SS-01 KL-SS-03 KL-SS-06 KL-SS-08 KL-SS-9
Pesticides
4,4´-DDD 36.5 J 41.8 J 6.86 J 37.7 J 66.1 2700
4,4´-DDE 23.3 J ND 18.3 J 57.2 J 14.1 J 1900
4,4´-DDT 168 226 69.3 246 ND 1900
Aldrin 8.10 J 39.8 J 14.1 48.5 ND 38
alpha-Chlordane 151 193 58.8 174 259 1800
Dieldrin 117 171 70.5 100 390 40
Endosulfan sulfate ND ND ND ND ND 470,000
Endrin 33.9 J 34.5 J 11.2 J 57.7 J 21.9 J 23,000
gamma-Chlordane 127 189 42.0 92.6 272 1800
Heptachlor epoxide ND ND 26.1 ND 11.2 J 70
Methoxychlor ND ND 25.5 J ND ND 390,000
PCBs
Aroclor 1254 ND ND ND ND 2910 320
Aroclor 1260 ND ND ND ND 1480 320
Key at end of table.

Page 1 of 2.
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Table 5-4   Pesticides and Polychlorinated Biphenyls (PCBs),  µg/kg
                  Surface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SS-11 KL-SS-15 KL-SS-16 KL-SS-19 KL-SS-19DUP
Pesticides
4,4´-DDD 15.6 36.7 J ND 9.73 J 11.7 J 2700
4,4´-DDE 8.51 J 61.7 J 2.41 J 5.29 J 3.36 J 1900
4,4´-DDT 67.0 ND 5.86 J ND 43.3 1900
Aldrin 3.75 J 20.1 J 1.36 J ND ND 38
alpha-Chlordane 29.7 206 4.79 J 34.7 41.4 1800
Dieldrin 78.5 364 ND 38.5 53.2 40
Endosulfan sulfate 4.89 J ND ND 5.10 J ND 470,000
Endrin 14.8 29.6 J ND 5.37 J 8.48 J 23,000
gamma-Chlordane 26.0 288 3.56 J 34.0 37.4 1800
Heptachlor epoxide ND ND 2.63 J ND ND 70
Methoxychlor ND ND ND 10.4 J ND 390,000
PCBs
Aroclor 1254 598 3400 ND 423 475 320
Aroclor 1260 449 4530 ND 343 354 320

Page 2 of 2.
KEY
Note:  Figures in bold are exceedances of RBC's.
J = Estimated.
µg/kg = Micrograms per kilogram.
ND = Not detected.
RBC = Risk Based Concentration for Residential Soils (EPA Region III 2000).
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Table 5-5  Pesticides and Polychlorinated Biphenyls (PCBs),  µg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-01C KL-SB-03A KL-SB-05A KL-SB-06B KL-SB-07A KL-SB-07C
Pesticides
4,4´-DDD ND ND ND 10.7 J 99.0 25.7 2700
4,4´-DDE 117 10.7 15.8 10.3 J 46.7 19.3 1900
4,4´-DDT 73.1 ND 12.2 10.2 J 46.0 15.2 1900
Aldrin 12.1 J 1.76 J ND ND 38.5 10.1 38
alpha-Chlordane 75.9 15.6 7.26 8.10 37.5 14.2 1800
beta-BHC ND ND ND ND ND ND NA
delta-BHC ND ND 3.00 J 3.85 J 9.28 J ND NA
Dieldrin ND ND ND ND 67.9 4.30 J 40
Endosulfan I ND ND ND ND ND ND 470,000
Endrin ND ND ND ND ND 3.98 J 23,000
Endrin aldehyde ND ND ND ND ND ND NA
gamma-Chlordane 55.8 ND ND 2.81 J 15.1 J 7.80 1800
Heptachlor 31.1 J ND ND 4.66 J 39.6 J 19.0 140
Heptachlor epoxide ND 14.0 3.89 J 2.87 J 18.6 J 8.05 J 70
Methoxychlor 23.4 J 18.4 J ND ND 47.6 J 5.60 J 390,000

PCBs
Aroclor 1242 ND ND ND ND ND ND 320
Aroclor 1254 ND ND ND ND ND ND 320
Aroclor 1260 ND ND ND ND ND ND 320
Key at end of table.

Page 1 of 4.
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Table 5-5  Pesticides and Polychlorinated Biphenyls (PCBs),  µg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-08A KL-SB-9B KL-SB-9D KL-SB-10B KL-SB-10C KL-SB-11A
Pesticides
4,4´-DDD ND 4.76 20.8 67.7 6.69 9.83 2700
4,4´-DDE 7.16 J 1.69 J 12.0 53.7 3.41 1.75 J 1900
4,4´-DDT 8.09 J 2.41 5.56 39.4 3.02 0.575 J 1900
Aldrin ND ND 2.44 ND 0.426 J ND 38
alpha-Chlordane 3.94 J 1.71 ND 17.6 ND 1.60 1800
beta-BHC ND ND 0.593 J ND ND ND NA
delta-BHC ND ND ND ND ND ND NA
Dieldrin ND 1.13 J 0.955 J 7.61 J 1.71 J 0.740 J 40
Endosulfan I ND ND ND ND ND 1.41 J 470,000
Endrin ND ND 1.46 J ND 0.696 J 1.26 J 23,000
Endrin aldehyde ND ND ND ND ND 0.976 J NA
gamma-Chlordane 1.56 J 0.983 J 3.81 19.0 5.83 ND 1800
Heptachlor ND ND ND ND ND ND 140
Heptachlor epoxide 4.43 J ND 0.766 J ND ND ND 70
Methoxychlor ND 7.08 J ND ND ND ND 390,000

PCBs
Aroclor 1242 ND ND 106 ND 20.0 J ND 320
Aroclor 1254 ND 16.5 J 79.4 99.6 J 31.1 ND 320
Aroclor 1260 ND 11.1 J 62.9 ND ND ND 320
Key at end of table.

Page 2 of 4.
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Table 5-5  Pesticides and Polychlorinated Biphenyls (PCBs),  µg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-11D KL-SB-12B KL-SB-13C KL-SB-13D KL-SB-14A KL-SB-16A
Pesticides
4,4´-DDD 1.48 J 35.4 7.00 2.01 J 6.17 11.6 J 2700
4,4´-DDE 14.1 21.3 11.2 13.9 30.9 23.5 1900
4,4´-DDT 4.26 8.71 J 12.0 8.17 3.27 5.32 J 1900
Aldrin 0.553 J 9.46 ND 0.441 J 1.63 4.60 J 38
alpha-Chlordane 1.17 7.21 J ND 3.43 1.94 10.2 1800
beta-BHC ND 5.48 J ND ND ND 2.36 J NA
delta-BHC ND ND ND ND ND ND NA
Dieldrin ND ND ND 3.76 ND ND 40
Endosulfan I ND ND ND ND ND ND 470,000
Endrin ND ND ND 0.989 J ND ND 23,000
Endrin aldehyde ND ND ND ND ND ND NA
gamma-Chlordane 1.60 9.46 3.70 3.93 2.50 0.722 J 1800
Heptachlor ND ND ND ND ND 22.0 140
Heptachlor epoxide ND ND ND 0.628 J ND 7.26 J 70
Methoxychlor ND ND ND ND ND ND 390,000

PCBs
Aroclor 1242 34.3 658 ND 123 114 278 320
Aroclor 1254 64.8 248 196 130 59.7 ND 320
Aroclor 1260 ND ND ND ND ND 43.8 320
Key at end of table.

Page 3 of 4.
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Table 5-5  Pesticides and Polychlorinated Biphenyls (PCBs),  µg/kg
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-19B -SB-19BDUP KL-SB-20B
Pesticides
4,4´-DDD 0.967 J 1.27 J 1.32 J 2700
4,4´-DDE 2.58 3.28 ND 1900
4,4´-DDT 0.577 J ND ND 1900
Aldrin ND ND ND 38
alpha-Chlordane ND 0.593 J ND 1800
beta-BHC ND ND ND NA
delta-BHC ND ND ND NA
Dieldrin ND ND ND 40
Endosulfan I ND ND ND 470,000
Endrin ND ND ND 23,000
Endrin aldehyde ND ND ND NA
gamma-Chlordane ND ND ND 1800
Heptachlor ND ND ND 140
Heptachlor epoxide ND ND ND 70
Methoxychlor ND ND ND 390,000

PCBs
Aroclor 1242 ND ND ND 320
Aroclor 1254 ND 8.60 J ND 320
Aroclor 1260 ND 14.2 J ND 320

Page 4 of 4.
KEY
Note:  Figures in bold are exceedances of RBC's.
J = Estimated.
µg/kg = Micrograms per kilogram.
ND = Not detected.
RBC = Risk Based Concentration for Residential Soils (EPA Region III 2000)
NA = No Risk Based Concentration Available.
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Table 5-6  Total Petroleum Hydrocarbons - Diesel Range Organics (TPH-DRO), 
                  Subsurface Soil and Groundwater Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Subsurface Sample 
Location

mg/kg  TPH
DRO

Groundwater 
Sample Location

mg/L  
TPH-DRO

KL-SB-01B 378 KL-GW-4 ND
KL-SB-01C 1270 KL-GW-4 DUP 0.167
KL-SB-02B 353 KL-GW-6 0.240
KL-SB-03A 18.1 KL-GW-8 0.185
KL-SB-04A 9.53 KL-GW-9 0.296
KL-SB-04B 8.42 KL-GW-11 ND
KL-SB-05A 45.3 KL-GW-19 ND
KL-SB-06B 65.0
KL-SB-06C 9.99
KL-SB-07A 81.6
KL-SB-07C 68.7
KL-SB-08A 54.3
KL-SB-9B 139
KL-SB-9C 59.3
KL-SB-9D 240
KL-SB-10B 78.4
KL-SB-10C 71.2
KL-SB-10D 407
KL-SB-11A 582
KL-SB-11C 86.7
KL-SB-11D 119
KL-SB-12B 1970
KL-SB-13B 129
KL-SB-13C 153
KL-SB-13D 53.3
KL-SB-14A 388
KL-SB-15B 328
KL-SB-16A 362
KL-SB-17 380
KL-SB-18B 206
KL-SB-19A 1640
KL-SB-19ADUP 1610
KL-SB-19B 93.5
KL-SB-19BDUP 68.1
KL-SB-20B 13.8
KL-SB-20C 377
KL-SB-21B 339
KL-SB-22B 116

KEY
mg/kg = Milligrams per kilogram.
mg/L = Milligrams per liter.
ND = Not detected.
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Table 5-7  Base, Acid, Neutral Extractables (BNAs), µg/kg 
                  Surface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SS-01 KL-SS-03 KL-SS-06 KL-SS-08 KL-SS-9
4-Chloroaniline ND ND ND ND 354 J 310,000
Acenaphthene ND ND 86.7 J ND ND 4,700,000
Acenaphthylene ND ND 56.6 J ND ND NA
Anthracene 83.3 J 44.9 J 197 J 48.8 J ND 23,000,000
Benz(a)anthracene 327 J 222 J 679 172 J 129 J 870
Benzo(a)pyrene 318 J 245 J 680 181 J 154 J 87
Benzo(b)fluoranthene 348 J 251 J 627 209 J 203 J 870
Benzo(g,h,i)perylene 314 J 187 J 588 164 J ND NA
Benzo(k)fluoranthene 220 J 223 J 533 143 J 218 J 8,700
Bis(2-ethylhexyl)phthalate 3410 E 521 283 J 207 J 932 46000
Chrysene 367 J 252 J 643 180 J 169 J 87000
Di-n-butyl phthalate 120 J 168 J 86.1 J ND ND NA
Fluoranthene 553 281 J 973 255 J 165 J 3,100,000
Fluorene ND ND 97.7 J ND ND 3,100,000
Indeno(1,2,3-cd)pyrene 335 J 136 J 718 165 J ND 870
Naphthalene ND ND 75.6 J ND ND 1,600,000
Phenanthrene 289 J 203 J 707 151 J 170 J NA
Pyrene 583 514 1050 299 J 432 J 2,300,000
Key at end of table.

Page 1 of 2.
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Table 5-7  Base, Acid, Neutral Extractables (BNAs), µg/kg 
                  Surface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SS-11 KL-SS-15 KL-SS-16 KL-SS-19 KL-SS-19DUP
4-Chloroaniline ND 357 J ND ND ND 310,000
Acenaphthene ND ND ND 96.8 J ND 4,700,000
Acenaphthylene ND ND ND ND ND NA
Anthracene ND ND ND 221 J 102 J 23,000,000
Benz(a)anthracene 83.7 J 316 J 64.3 J 633 J 547 J 870
Benzo(a)pyrene 76.9 J 279 J 62.8 J 489 J 497 J 87
Benzo(b)fluoranthene 84.4 J 352 J 57.9 J 544 J 528 J 870
Benzo(g,h,i)perylene ND 176 J ND 185 J 183 J NA
Benzo(k)fluoranthene 111 J 330 J ND 515 J 533 J 8,700
Bis(2-ethylhexyl)phthalate 304 J 637 J ND 227 J 198 J 46000
Chrysene 88.0 J 366 J 64.1 J 637 J 572 J 87000
Di-n-butyl phthalate ND ND ND ND ND NA
Fluoranthene 99.2 J 406 J 95.2 J 861 679 J 3,100,000
Fluorene ND ND ND 90.4 J ND 3,100,000
Indeno(1,2,3-cd)pyrene ND ND ND ND ND 870
Naphthalene ND ND ND ND ND 1,600,000
Phenanthrene 88.3 J 327 J 65.7 J 926 427 J NA
Pyrene 248 J 928 108 J 1760 1500 2,300,000

Page 2 of 2.
KEY
Note:  Figures in bold are exceedances of RBC's.
J = Estimated.
K = Thousand.
µg/kg = Micrograms per kilogram.
ND = Not detected.
RBC = Risk Based Concentration for Residential Soils (EPA Region III 2000)
NA = No Risk Based Concentration Available.
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Table 5-8  Target Compound List Organics (TCL), µg/kg 
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-01C KL-SB-03A KL-SB-05A KL-SB-06B KL-SB-07A KL-SB-07C
BNA
2-Methylnaphthalene 377 ND ND ND 61.7 J ND NA
4-Methylphenol ND ND ND ND ND ND 390,000
4-Nitroaniline ND ND ND ND ND ND 8,700
Acenaphthene 88.9 J ND ND ND ND 130 J 4,700,000
Acenaphthylene 73.9 J ND ND ND ND ND NA
Anthracene 182 J 103 J ND ND 36.7 J 189 J 23,000,000
Benz(a)anthracene 493 516 160 J 245 J 120 J 369 870
Benzo(a)pyrene 480 459 192 J 310 J 116 J 393 87
Benzo(b)fluoranthene 453 410 205 J 234 J 116 J 273 J 870
Benzo(g,h,i)perylene 456 245 J 190 J 268 J ND 325 J NA
Benzo(k)fluoranthene 405 411 163 J 271 J 143 J 370 8,700
Bis(2-ethylhexyl)phthalate 706 124 J 321 J 622 1850 507 46000
Chrysene 559 487 174 J 263 J 153 J 367 87000
Di-n-butyl phthalate ND ND ND 92.1 J ND ND NA
Dibenz(a,h)anthracene ND ND ND ND ND ND 87
Dibenzofuran 75.2 J ND ND ND ND 111 J 310,000
Diethyl phthalate 151 J ND ND ND ND ND 63,000,000
Fluoranthene 727 731 150 J 255 J 160 J 646 3,100,000
Fluorene 129 J ND ND ND ND 103 J 3,100,000
Indeno(1,2,3-cd)pyrene 427 217 J 159 J 240 J ND 314 J 870
Naphthalene 266 J ND ND 81.4 J 54.9 J 116 J 1,600,000
Phenanthrene 713 378 59.7 J 177 J 176 J 813 NA
Phenol ND ND ND ND ND ND 47,000,000
Pyrene 1090 924 157 J 372 J 321 J 713 2,300,000

VOAs
1,2-Dichloroethene, Total ND ND ND 4.32 J ND ND 700,000
2-Butanone ND ND ND 39.2 25.3 13.1 NA
Acetone 134 ND ND 187 127 101 7,800,000
Benzene ND ND ND ND ND ND 12,000
Carbon disulfide ND ND ND 4.64 J ND ND 7,800,000
cis-1,2-Dichloroethene ND ND ND 4.32 J ND 2.24 J 780,000
Ethylbenzene 156 ND ND ND ND ND 7,800,000
m,p-Xylene 255 ND ND ND ND ND 160,000,000
Methylene chloride ND ND ND ND ND ND 85,000
o-Xylene 74.4 ND ND ND ND ND 160,000,000
Tetrachloroethene ND ND ND ND ND 1.53 J 12,000
Trichloroethene ND ND ND 3.25 J ND ND 58,000
Xylenes, Total 330 ND ND ND ND ND 160,000,000
Key at end of table.

Page 1 of 4.
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Table 5-8  Target Compound List Organics (TCL), µg/kg 
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-08A KL-SB-9B KL-SB-9D KL-SB-10B KL-SB-10C KL-SB-11A
BNA
2-Methylnaphthalene ND ND ND 79.0 J ND ND NA
4-Methylphenol ND ND ND ND ND ND 390,000
4-Nitroaniline ND ND ND ND ND ND 8,700
Acenaphthene ND 88.6 J 230 J 208 J 244 J ND 4,700,000
Acenaphthylene ND ND ND 211 J ND ND NA
Anthracene ND 331 J 654 J 481 670 J 137 J 23,000,000
Benz(a)anthracene 107 J 817 1940 1170 J 1870 447 J 870
Benzo(a)pyrene 146 J 709 1430 955 1470 394 J 87
Benzo(b)fluoranthene 359 J 649 J 1290 904 1510 462 J 870
Benzo(g,h,i)perylene 280 J 244 J 530 J 309 J 512 J 228 J NA
Benzo(k)fluoranthene 141 J 703 J 1820 1220 1770 366 J 8,700
Bis(2-ethylhexyl)phthalate 243 J ND ND ND ND ND 46000
Chrysene 177 J 765 1810 1120 1860 481 J 87000
Di-n-butyl phthalate ND ND ND ND ND ND NA
Dibenz(a,h)anthracene ND 137 J 240 J ND 278 J ND 87
Dibenzofuran ND ND 221 J 187 J 223 J ND 310,000
Diethyl phthalate ND ND ND ND ND ND 63,000,000
Fluoranthene 132 J 1140 3120 1610 3150 527 J 3,100,000
Fluorene ND 126 J 219 J 384 214 J ND 3,100,000
Indeno(1,2,3-cd)pyrene 162 J ND 437 J 147 J 427 J ND 870
Naphthalene ND ND ND 162 J ND ND 1,600,000
Phenanthrene 92.5 J 1030 2870 1180 2950 529 J NA
Phenol ND ND ND ND ND ND 47,000,000
Pyrene 144 J 2330 2990 2480 E 3070 1400 2,300,000

VOAs
1,2-Dichloroethene, Total ND ND ND ND ND ND 700,000
2-Butanone 15.9 ND ND ND ND ND NA
Acetone 116 35.2 45.0 23.6 35.2 15.5 7,800,000
Benzene ND ND ND ND ND ND 12,000
Carbon disulfide 3.25 J 1.56 J ND 1.65 J 3.01 J ND 7,800,000
cis-1,2-Dichloroethene ND ND ND ND ND ND 780,000
Ethylbenzene ND ND ND ND ND ND 7,800,000
m,p-Xylene ND ND ND ND ND ND 160,000,000
Methylene chloride 7.23 ND ND ND ND 1.76 J 85,000
o-Xylene ND ND ND ND ND ND 160,000,000
Tetrachloroethene 3.77 J ND ND ND ND ND 12,000
Trichloroethene ND ND ND ND ND ND 58,000
Xylenes, Total ND ND ND ND ND ND 160,000,000
Key at end of table.

Page 2 of 4.
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Table 5-8  Target Compound List Organics (TCL), µg/kg 
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-11D KL-SB-12B KL-SB-13C KL-SB-13D KL-SB-14A KL-SB-16A
BNA
2-Methylnaphthalene ND 699 ND ND 79.0 J 101 J NA
4-Methylphenol ND 133 J ND ND 513 690 390,000
4-Nitroaniline ND ND ND ND ND ND 8,700
Acenaphthene ND 115 J ND ND ND 81.8 J 4,700,000
Acenaphthylene ND ND ND ND ND ND NA
Anthracene ND 93.4 J ND ND ND 90.4 J 23,000,000
Benz(a)anthracene 73.4 J 167 J ND 171 J ND 332 J 870
Benzo(a)pyrene 74.1 J 173 J ND 193 J ND 316 J 87
Benzo(b)fluoranthene 76.2 J ND ND 199 J ND 288 J 870
Benzo(g,h,i)perylene ND 84.3 J ND 66.8 J ND 242 J NA
Benzo(k)fluoranthene 90.4 J ND ND 252 J ND 315 J 8,700
Bis(2-ethylhexyl)phthalate ND 2260 376 J 242 J ND 748 46000
Chrysene 87.0 J 188 J ND 189 J ND 341 J 87000
Di-n-butyl phthalate ND 117 J 81.6 J ND 123 J 90.6 J NA
Dibenz(a,h)anthracene ND ND ND ND ND ND 87
Dibenzofuran ND ND ND ND ND ND 310,000
Diethyl phthalate ND ND ND ND ND ND 63,000,000
Fluoranthene 98.5 J 277 J ND 227 J ND 549 3,100,000
Fluorene ND 141 J ND ND 41.0 J 76.9 J 3,100,000
Indeno(1,2,3-cd)pyrene ND ND ND ND ND 186 J 870
Naphthalene ND 512 ND ND 124 J 238 J 1,600,000
Phenanthrene 68.0 J 394 J 42.0 J 107 J 95.4 J 353 J NA
Phenol ND ND ND ND 119 J 113 J 47,000,000
Pyrene 160 J 927 ND 343 J 68.7 J 747 2,300,000

VOAs
1,2-Dichloroethene, Total ND ND ND ND ND ND 700,000
2-Butanone ND 45.7 ND ND 72.6 ND NA
Acetone 52.8 164 16.2 43.8 162 37.4 7,800,000
Benzene ND ND ND ND 2.03 J ND 12,000
Carbon disulfide ND 5.64 J ND ND 3.39 J ND 7,800,000
cis-1,2-Dichloroethene ND ND ND ND ND ND 780,000
Ethylbenzene ND ND ND ND ND ND 7,800,000
m,p-Xylene ND ND ND ND ND ND 160,000,000
Methylene chloride ND ND ND ND ND ND 85,000
o-Xylene ND ND ND ND ND 1.21 J 160,000,000
Tetrachloroethene ND ND ND ND ND ND 12,000
Trichloroethene ND ND ND ND ND ND 58,000
Xylenes, Total ND ND ND ND ND ND 160,000,000
Key at end of table.

Page 3 of 4.
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Table 5-8  Target Compound List Organics (TCL), µg/kg 
                  Subsurface Soil Samples
                  Kenilworth Park Landfill North, Washington, D.C.

Analyte
Sample Location

RBCKL-SB-19B L-SB-19BDUP KL-SB-20B
BNA
2-Methylnaphthalene ND ND ND NA
4-Methylphenol ND ND ND 390,000
4-Nitroaniline ND ND ND 8,700
Acenaphthene ND ND ND 4,700,000
Acenaphthylene ND ND ND NA
Anthracene ND ND ND 23,000,000
Benz(a)anthracene 52.1 J 72.2 J ND 870
Benzo(a)pyrene 61.3 J 65.0 J ND 87
Benzo(b)fluoranthene 79.0 J 67.9 J ND 870
Benzo(g,h,i)perylene ND ND ND NA
Benzo(k)fluoranthene ND 83.5 J ND 8,700
Bis(2-ethylhexyl)phthalate 138 J ND ND 46000
Chrysene 81.8 J 101 J ND 87000
Di-n-butyl phthalate ND ND ND NA
Dibenz(a,h)anthracene ND ND ND 87
Dibenzofuran ND ND ND 310,000
Diethyl phthalate ND ND ND 63,000,000
Fluoranthene 76.6 J 119 J ND 3,100,000
Fluorene ND ND ND 3,100,000
Indeno(1,2,3-cd)pyrene ND ND ND 870
Naphthalene 79.1 J 93.5 J ND 1,600,000
Phenanthrene 79.4 J 117 J ND NA
Phenol ND ND ND 47,000,000
Pyrene 103 J 151 J ND 2,300,000

VOAs
1,2-Dichloroethene, Total ND 3.74 J ND 700,000
2-Butanone 3.16 J ND ND NA
Acetone 24.8 46.2 30.7 7,800,000
Benzene ND ND ND 12,000
Carbon disulfide ND ND ND 7,800,000
cis-1,2-Dichloroethene ND 1.71 J ND 780,000
Ethylbenzene ND ND ND 7,800,000
m,p-Xylene ND ND ND 160,000,000
Methylene chloride ND ND ND 85,000
o-Xylene ND ND ND 160,000,000
Tetrachloroethene 1.88 J 3.96 J ND 12,000
Trichloroethene ND 2.88 J ND 58,000
Xylenes, Total ND ND ND 160,000,000

Page 4 of 4.
KEY
Note:  Figures in bold are exceedances of RBC's.
J = Estimated.
µg/kg = Micrograms per kilogram.
ND = Not detected.
RBC = Risk Based Concentration for Residential Soils (EPA Region III 2000)
NA = No Risk Based Concentration Available.
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 Conclusions 
and Recommendations 
 

 
 
 
6.1 Conclusions  
Under contract to the NPS, E & E conducted sampling at the known 
landfill at Kenilworth Park Landfill North to determine if additional site 
assessment work under the Comprehensive Environmental Response 
Compensation Liability Act (CERCLA) is needed and to identify any 
possible impacts the landfill may have on human health and adjacent 
surface waters.  Using a Geoprobe, E&E collected 40 subsurface soil 
samples, 20 surface soil samples, and eight groundwater samples which 
were analyzed for TCL Organics, TAL Metals, TPH-DRO, and PCB's.  
Analytical results showed elevated levels of five metals, two PCBs, two 
pesticides, and four PAHs in the soil and elevated iron and manganese in 
groundwater at the area around Kenilworth Park Landfill North. However, 
no uniform pattern of contamination was detected. 
 
The presence of lead, PAHs, and PCBs in the area around the park may 
have impacts on the environment and human health.  Since the area is used 
for recreation, the PCBs and pesticides found in the majority of surface 
soil samples analyzed in concentrations above the residential limits may 
present a risk to human health.  Elevated concentrations of iron and 
manganese found in the groundwater may have an adverse effect on 
adjacent surface waters.   
 
 
6.2 Recommendations 
Additional investigation should be conducted to assess the impacts of the 
site on human health and the environment.  Additional assessment 
involving records search, employee interviews, and additional sampling 
throughout the landfill area should be conducted to determine; the current 
use patterns by park patrons, if the landfill was closed in compliance with 
applicable regulatory requirements, determine the extent of PCB and 
pesticide contamination, and determine the rate and direction of 
groundwater flow to assess the impact of groundwater on surface waters.  
Additionally, the boundary and approximate volume of the landfill should 
also be determined. 
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Table M-1 Summary of Census Data, Kenilworth Park  

Landfill North 
 

District (Miles) Population Jurisdiction  

0.25 2,472 District of Columbia 
0.25 - 0.5 942 District of Columbia 
0.5 - 1.0 14,361 District of Columbia 
1.0 - 2.0 61,446 District of Columbia 

 4,082 Maryland 
 65,528 Total  

2.0 - 3.0 1,947 District of Columbia  
 45,138 Maryland 
 47,085 Total  

3.0 - 4.0 88,336 District of Columbia 
 74,151 Maryland 
 162,487 Total 

Total population within 4 miles –292,875 
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Table 1  Analytical Results for Background Soils
 Polychlorinated Biphenyls (µg/kg unless otherwise noted)
 Kenilworth Park South Landfill, N.E. Washington, D.C. PA/SI (2000)

Parameter
Sample Identification

RBCSS-29 SS-30 SS-32 SS-33 SS-34
Kenilworth Aquatic  Gardens Thomas School

PCB-1016 ND ND ND ND 16.5J 5,500
PCB-1254 79.5 ND ND ND ND 320
PCB-1260 58.5 83.4 30.6 44.1 107 320

KEY

Note: Figures in bold are exceedences of RBCs.
J           =Estimated.      
ug/kg = Micrograms per kilogram
ND       = Not detected
RBC    = Risk-Based Concentration for Residential Soils (EPA Region III 2000)
PCBs  = Polychlorinated biphenyls.
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Table 2       Analytical Results for Background Soils
                       Polynuclear Aromatic Hydrocarbons (µg/kg unless otherwise noted)
                       Kenilworth Park South Landfill, N.E. Washington, D.C. PA/SI (2000)

Parameter
Sample Identification

RBCSS-29 SS-30 SS-32 SS-33 SS-34
Kenilworth Aquatic  Gardens Thomas School

Acenaphthene ND ND ND ND 308J 4,700,000
Acenaphthylene ND ND ND ND ND  -----
Anthracene 16.9J 99.8J 13.7J 14.1J 42.3J 23,000,000
Benz(a)anthracene 57.9 240J 103 65.4 225 870
Benzo(a)pyrene 124 237J 113 99.8 254 87
Benzo(b)fluoranthene 137 297 164 97.6 359 870
Benzo(g,h,i)perylene 92.2 94.9J 128 30.0J 73.7J  -----
Benzo(k)fluoranthene 147 269 145 109 291 8,700
Chrysene 89.9 331 117 88.0 325 87,000
Dibenz(a,h)anthracene ND ND ND ND ND 87
Fluoranthene 153 666 152 135 470 3,100,000
Fluorene ND ND ND ND ND 3,100,000
Indeno(1,2,3-cd)pyrene 46.8 117J 34.2 26.7 103J 870
2-Methylnaphthalene ND ND 248 ND ND 1,600,000
Naphthalene ND ND ND ND ND 1,600,000
Phenanthrene 58.6 341 40.3 46.8 162  -----
Pyrene 151 621J 171 140 395 2,300,000
Total PAHs (mg/kg) 1.1 3.3 1.4 0.9 3.0  -----

KEY

Note: Figures in bold are exceedences of RBCs.
PAHs   = Polynuclear Aromatic Hydrocarbons.
J           =Estimated.      
K           = X 1000.      
mg/kg  = Milligrams per kilogram.
ug/kg = Micrograms per kilogram.
ND       = Not detected.
RBC    = Risk-Based Concentration for Residential Soils (EPA Region III 2000).
-----      = No Risk Based Concentration.



Table 3 Analytical Results for Background Soils
Target Analyte List (mg/kg)
Kenilworth Park South Landfill, N.E. Washington, D.C. PA/SI (2000)

Parameter

Sample Identification

RBC
SS-29 SS-30 SS-32 SS-33 SS-34

Kenilworth Aquatic  Gardens Thomas School
Aluminum -- -- -- -- -- 78K
Antimony -- -- -- -- -- 31
Arsenic 7.31 12.4 2.97 4.20 3.34 0.43
Barium 110 285 141 127 208 5,500
Beryllium -- -- -- -- -- 160
Cadmium 1.18 1.34 2.66 2.95 2.83 39
Calcium -- -- -- -- --  ---- 
Chromium 43.0 34.1 27.3 29.3 29.6 120,000a

Cobalt -- -- -- -- -- 4,700
Copper -- -- -- -- -- 3,100
Iron -- -- -- -- -- 23K
Lead 113 189 40.0 52.3 29.3 400b

Magnesium -- -- -- -- --  ---- 
Manganese -- -- -- -- -- 1,600
Mercury 0.415 0.901 0.291 0.381 0.311 23
Nickel -- -- -- -- -- 1,600
Potassium -- -- -- -- --  ---- 
Selenium ND ND ND ND ND 390
Silver ND 1.32 ND ND ND 390
Sodium -- -- -- -- --  ---- 
Vanadium -- -- -- -- -- 550
Zinc -- -- -- -- -- 23,000
Cyanide -- -- -- -- -- 1,600

KEY

a Chromium III.
b EPA Action Level.
Note: Figures in bold are exceedences of RBCs.

K           = X 1000       
mg/kg = Milligrams per kilogram
ND       = Not detected
RBC    = Risk-Based Concentration for Residential Soils (EPA Region III 2000)
--          = Not Tested
-----      = No Risk Based Concentration



Table 4 Analytical Results for Background Sediments 
Polynuclear Aromatic Hydrocarbons (µg/kg unless otherwise noted)
Kenilworth Park South Landfill, N.E. Washington, D.C.

Parameter
Sample Identification

BTAGaSMP-A SMP-B
Acenaphthene ND ND 16
Acenaphthylene ND ND 44
Anthracene 59.1J 181J 85.3
Benz(a)anthracene 302 603 261
Benzo(a)pyrene 370 1030 430
Benzo(b)fluoranthene 980 1470 3,200
Benzo(g,h,i)perylene 352J 445J 670
Benzo(k)fluoranthene 1170 1320 N/A
Chrysene 450 1060 384
Dibenz(a,h)anthracene ND ND 63.4
Fluoranthene 701 2150 600
Fluorene ND ND 19
Indeno(1,2,3-cd)pyrene 147J 671 600
2-Methylnaphthalene ND ND 70
Naphthalene ND ND 160
Phenanthrene 215 643 240
Pyrene 746 1920 665
Total PAHs (mg/kg) 5.5 11.5  -----

KEY
a Biological Technical Assistance Group (BTAG) Screening Level (EPA Region III 1995)

Note: Figures in bold are exceedences of BTAG values.

PAHs   = Polynuclear Aromatic Hydrocarbons.
J           =Estimated.      
mg/kg   = Milligrams per kilogram.
ug/kg = Micrograms per kilogram.
ND       = Not detected.
N/A      = Not available.
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Table 5 Analytical Results for Background Sediments
Polychlorinated Biphenyls (µg/kg unless otherwise noted)
Kenilworth Park South Landfill, N.E. Washington, D.C.

Sample Identification
BTAGaParameter SMP-A SMP-B

PCB-1016 ND ND 22.7
PCB-1221 ND ND 22.7
PCB-1232 ND ND 22.7
PCB-1242 ND ND 22.7
PCB-1248 ND ND 22.7
PCB-1254 57.1 53.2 22.7
PCB-1260 64.1 54.2 22.7

KEY
a Biological Technical Assistance Group (BTAG) Screening Level (EPA Region III 1995).

Note: Figures in bold are exceedences of BTAG values.
J           =Estimated.      
ug/kg = Micrograms per kilogram.
ND       = Not detected.
N/A      =Not available.
PCBs  = Polychlorinated biphenyls.
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Table 6 Analytical Results for Background Sediments
Metals (mg/kg unless otherwise noted)
Kenilworth Park South Landfill, N.E. Washington, D.C.

Parameter
Sample Identificationa

BTAGaSMP-A SMP-B
Aluminum -- -- N/A
Antimony -- -- 150
Arsenic 5.38 6.58 8.2b

Barium 78.3 108 N/A
Beryllium -- -- N/A
Cadmium 0.942 0.994 1.2
Calcium -- -- N/A
Chromium 62.5 45.2 260
Cobalt -- -- N/A
Copper -- -- 34
Iron -- -- N/A
Lead 80.1 81.3 46.7
Magnesium -- -- N/A
Manganese -- -- N/A
Mercury 0.200 0.245 0.15
Nickel -- -- 20.9
Potassium -- -- N/A
Selenium -- -- N/A
Silver ND ND 1
Sodium -- -- N/A
Vanadium -- -- N/A
Zinc -- -- 150

KEY
a Biological Technical Assistance Group (BTAG) Screening Level (EPA Region III 1995).
b Toxic arsenic.

Note: Figures in bold are exceedences of BTAG values.

mg/kg = Milligrams per kilogram.
ND       = Not detected.
--          = Not Tested.
N/A     = Not available.
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Table 7   

KWS-SU-BK-1 KWS-SU-BK-2 KWS-SU-BK-3 KWS-SU-BK-4 KWS-SU-BK-5

Fort Mahon Fort Chaplin Fort Dupont - E St.
Fort Dupont - 

Maintenance Yard
Anacostia Park - 

Blaine St. RBCsa

Aroclor 1242 ND ND ND ND ND 320
Aroclor 1254 ND ND ND ND ND 320
Aroclor 1260 38.4 ND 30.5 ND 185 320

KWS-SU-BK-6 KWS-SU-BK-7 KWS-SU-BK-8 KWS-SU-BK-9 KWS-SU-BK-10  

Anacostia Park - 
Oklahoma St.

Langston Golf 
Course

Arboretum - Capitol 
Columns

Arboretum - NE 
Fence

Sediment - Storm 
Sewer Outlet RBCsa

Aroclor 1242 ND ND ND ND ND 320
Aroclor 1254 ND ND ND ND 278 320
Aroclor 1260 ND ND 124 124 194 320

Note:  Figures in bold indicate values that exceed RBCs.
Key:
a EPA Region III RBCs for residential soils.
µg/kg = Micrograms per kilogram.
ND = Not detected.
RBC = Risk-based concentration.

Analytical Results for Background Samples, Polychlorinated Biphenyls (µg/kg), Kenilworth Park South 
Landfill Remedial Investigation (2001)




