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BNA base/neutral acid extractable organics 

BTAG Biological Technical Assistance Group 

CDI chronic daily intake 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

CFR U.S. Code of Federal Regulations 

CFS cubic feet per second 

CH4 methane 

CO carbon monoxide 

COC contaminant of concern 

COPC contaminant of potential concern 

COPEC contaminant of potential ecological concern 

CT central tendency 

DABS dermal absorption factor 
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DCSEC District of Columbia Sports and Entertainment Commission 

DDD dichlorodiphenyldichloroethane 

DDE dichlorodiphenyldichloroethylene 

DOT United States Department of Transportation 

DPT direct push technology 

DW Derived Waste 

E & E Ecology and Environment, Inc. 

ED exposure duration 

EF exposure frequency 

EPC exposure point concentrations 

ERA ecological risk assessment 

ERT Environmental Response Team 

ET exposure time 

FEMA Federal Emergency Management Agency 

FS Feasibility Study  

ft/ft feet per foot 

GI gastrointestinal 

GPS global positioning system 

GSA General Services Administration 

H2S hydrogen sulfide 

HASP Health and Safety Plan 

HEAST Health Effects Assessment Summary Tables 

HHEM Human Health Evaluation Manual 

HHRA Human Health Risk Assessment 

HI hazard index 

HQ hazard quotient 
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HSA hollow stem auger 

HSL Hazardous Substances List 

IDW investigation-derived waste 

IEUBK Integrated Exposure Uptake Biokinetic (model) 

IN inhalation rate 

IRIS Integrated Risk Information System 

IR-S ingestion rate 

IR-Sa adult ingestion rate 

IR-Sc child ingestion rate 

K hydraulic conductivity 

KPN Kenilworth Park North Landfill 

KPS Kenilworth Park South Landfill 

kV kilovolt 

L liter 

LADI  lifetime average daily intake 

LEL lower explosive level 

LOAEL lowest-observed-adverse-effect level 

Log Kow octanol-water partition coefficient 

µg/dL micrograms per deciliter 

µg/kg micrograms per kilogram 

µg/L micrograms per liter 

m3/yr cubic meters per year 

MCL maximum contaminant level 

mg/cm2 milligrams per square centimeter 

mg/kg milligrams per kilogram 

mg3/day cubic milligrams per day 
B-1536



List of Abbreviations and Acronyms (cont.) 
 
 

 
02:001096_OX38_10-B2407 xx 
final KPS RI 062408.doc-06/25/08 

mg3/hr cubic milligrams per hour 

mL milliliter 

mS/cm milliSiemens per centimeter 

NACE National Capital Parks-East 

NCEA National Center for Environmental Assessment 

NCP National Oil and Hazardous Substances Pollution Contingency Plan 

ND not detected 

NOAEL no-observed-adverse-effect level 

NOV Notice of Violation 

NPS National Park Service 

NTU nephelometric turbidity units 

OERR Office of Emergency and Remedial Response 

ORD Office of Research and Development 

OSWER Office of Solid Waste and Emergency Response 

PA/SI Preliminary Assessment/Site Investigation 

PAH polycyclic aromatic hydrocarbon 

PCB polychlorinated biphenyl 

PEF particulate emission factor 

ppm parts per million 

PRG preliminary remediation goal 

QA/QC quality assurance/quality control 

RAGS Risk Assessment Guidance for Superfund 

RAWP Risk Assessment Work Plan 

RBC risk-based concentration 

RCRA Resource Conservation and Recovery Act 

RfD reference dose 
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RI remedial investigation 

RME reasonable maximum exposure 

SA skin surface area 

SDI subchronic daily intake 

SF slope factor 

SGCN species of greatest conservation need 

SLERA Screening-level Ecological Risk Assessment 

SOW Scope of Work 

SSAF soil-to-skin adherence factor 

STL Severn Trent Laboratories 

SVOC semi-volatile organic compound 

TAL Target Analyte List 

TCL Target Compound List 

TPH total petroleum hydrocarbon 

TPH-DRO total petroleum hydrocarbon – diesel range organics 

TRPH total recoverable petroleum hydrocarbon 

UCL upper confidence limit 

UF uncertainty factor 

USDA United States Department of Agriculture 

USEPA U.S. Environmental Protection Agency 

USFWS U.S. Fish and Wildlife Service 

VOC volatile organic compound
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Executive Summary 
 
 
 
 
The National Park Service (NPS), under General Services Administration (GSA) 
contract GS-10F-0160J, directed Ecology and Environment, Inc. (E & E) to 
perform a Remedial Investigation (RI) at the Kenilworth Park South (KPS) 
Landfill (Site) in N.E. Washington, D.C. (Task No. T2420060400).  The RI was 
performed in a manner consistent with the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) and the National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP). 
 
Kenilworth Park and Aquatic Gardens are 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, Watts Branch to the north, and the 
Anacostia River to the west (see Figure ES-1).  North of Watts Branch is the Ken-
ilworth Park North (KPN) Landfill, which has a history and conditions similar to 
the Site.  The KPN Landfill and the Site have been investigated separately be-
cause of land title legislation transferring KPN from NPS to the District of Co-
lumbia.  Depending upon the resolution of legal and procedural issues, it is possi-
ble that the two projects, KPN and KPS 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 
(USEPA 1988) and Conducting Remedial Investigations/Feasibility Studies for 
CERCLA Municipal Landfill Sites (USEPA 1991c). 
 
Site History and Description 
From 1942 until 1968, the District of Columbia (the District) used the KPN Land-
fill as a municipal waste dump (Phillips and Shadel July 1980).  During this pe-
riod, the KPN Landfill received municipal waste and incinerator ash.  Up until 
1968, open burning of the municipal waste was conducted, and waste was land-
filled without open burning for two months during 1968, before operations were 
moved south of Watts Branch (i.e., to the KPS Landfill).  By the 1970s, the entire 
landfill was closed and capped, and the land had been converted for use as a park.  
Additional materials from excavations in the District were deposited within the 
Site in 1997 and 1998.  
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The Kenilworth Park South Landfill area is comprised of four major layers: the 
underlying natural sediments composed of fine sand, silt, and clay; the municipal 
waste disposed in the late 1960s that constitutes the landfill; the cap on the land-
fill, composed of imported fill soil; and the 1997/1998 deposited material placed 
on top of the cap, which is composed of excavation material and some construc-
tion debris. These layers do not extend over equal areas (see Figures 4-2 through 
4-4).  The underlying sediments extend across the entire Site.  The cap covers 
landfill material and extends beyond the edges of the landfilled material to the 
underlying sediments and partially into the surrounding surface water bodies--the 
Anacostia River, Watts Branch, and the unnamed stream/ditch along the eastern 
edge of the Site.  The 1997/1998 deposited material covers a portion of the cap 
with between 2 to more than 20 feet of material. This material covers much of the 
west side of the Site with approximately 20 acres west of Deane Avenue and 
much of the southeast corner of the Site comprising approximately 7 acres east of 
Deane Avenue.  The cap is not covered by the 1997/1998 deposited material in 
the northeast corner of the Site nor in the heavily vegetated outer edges of the 
Site. 
 
RI Field Activities 
The RI fieldwork for the Kenilworth Park South Landfill was conducted in 2001 
and consisted of the investigation of soils and groundwater to characterize the Site 
and assess risks to human health and the ecological receptors.  
 
Summary of Findings 
Although the landfill contains groundwater, it is not hydraulically connected to 
the underlying Patuxent aquifer.  Due to the higher hydraulic head of the Patuxent 
aquifer, groundwater within the landfill travels laterally from the landfill to the 
adjacent water bodies, rather than percolating downwards. 
 
During the RI and previous investigations of the Site, VOCs, SVOCs, pesticides, 
PCBs, and metals were detected at concentrations above screening levels.  The 
analytical results indicate that both the cap and landfilled 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, 
groundwater, and sediments.  Contaminant migration pathways are limited based 
on limited infiltration, impermeability of the underlying clays, and vegetative 
cover, which limits runoff.   
 
Surface and subsurface soils did not show a clear pattern of contamination.  Sub-
surface soil contamination did not reflect the contamination found in nearby sur-
face soils.  Groundwater contamination within the landfill material is most 
strongly influenced by contact with the contents of the landfill because the 
groundwater remains in contact with the fill for long periods.  Both the tidal na-
ture of the water bodies surrounding the landfill and the inputs from the storm 
drains are likely to be contributing most of the contamination seen in sediment 
samples.  However, some sediment contamination could result from surface run-
off in isolated locations where vegetation has been removed.   
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In general, there is little evidence of migration of wastes and waste components 
from the Site.  The presence and levels of contamination within the landfill mate-
rial and on its surface appear to reflect the content of materials brought to and de-
posited in or on the landfill.  
 
Risk Evaluation 
 
Human Health Risk Assessment Results.  Based on the risk assessment con-
ducted for the Site, the estimates of potential risks from direct contact with con-
taminants in on-site soils and sediments under existing and expected future condi-
tions, assuming the land use remains as a unit of the National Park System, are 2.6 
x 10-5 for Site Visitors and 4.5 x 10-7 for Site Workers (i.e., utility or construction 
workers).  The hazard index from potential exposure to noncarcinogenic com-
pounds ranges from 0.2 to 2.3.  When separated by target organ, no hazard index 
exceeds unity.  The risks and hazard indices are primarily driven by exposure to 
heavy metals, PCBs, and PAHs in soils and sediment. 
 
The quantitative risk estimates do not include possible health effects from lead 
because lead has no approved toxicity values.  Based on comparison of the 
recommended residential screening level of 400 mg/kg for lead in soil with lead 
levels reported in site surface soils, these soils and sediment 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, which a 
utility/construction worker may directly contact. The average lead concentration 
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 
average site concentrations of lead are below the calculated 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 (see Section 6 for a detailed 
discussion on the HHRA). 
 
In October 2002, the District of Columbia Department of Health requested a pub-
lic health consultation for the Site from the ATSDR.  In 2006, the ATSDR final-
ized the Public Health Consultation – Kenilworth Park Landfill – South Side. 
ATSDR identified the compounds of concern as PCBs, PAHs, metals, and meth-
ane.  ATSDR reached the following conclusions: 
 
■ The Site does not pose a public health hazard for recreational use. 
 
■ Methane gas is an indeterminate hazard. 
 
■ Chemical contamination at the Site does not pose a present or future public 

health hazard to adjacent communities. 
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■ Uncertainty as to the limits of the landfill area presents an indeterminate pub-
lic health hazard due to the proximity of the elementary school. 

 
Ecological Risk Assessment Results  
Most of the chemicals detected in the surface soil and sediment at the Site 
exceeded 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 ecological media, e.g., 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 
exposure from diet and, to a lesser extent, by the estimated exposure from inci-
dental ingestion of sediment and/or soil.   
 
To be conservative, the maximum concentrations in water, sediment, and soils 
were used to estimate wildlife risks at the Site.  Also, the maximum 
concentrations used for screening were selected from surface and subsurface soil 
samples.  In reality, however, wildlife receptors at the Site are exposed to a range 
of concentrations and, if the Site is not disturbed, would not encounter soils below 
the depth of the receptors’ activities.   
 
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 contaminants.  Most contaminants of poten-
tial concern 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 

Problem Formulation Report was prepared to further evaluate ecological risks.  
Preliminary Remediation Goals (PRGs) will be developed as part of the Fea-
sibility Study for contaminants of concern related to ecological receptors. 

 
■ Given the conclusions of the Human Health Risk Assessments (HHRA), ap-

propriate target risk levels for Site contaminants 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 rele-

vant and appropriate requirements (ARARs) should be completed as part of 
the FS. 
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■ Because of the ubiquitous presence of methane in existing and former landfills 
and the detection of levels of landfill gases above the lower explosive limit 
during the installation of monitoring wells, a methane survey should be con-
ducted prior to, or as part of, the Feasibility Study in order to evaluate the po-
tential impacts of future activities and inform the alternatives evaluation proc-
ess, if the surface material is to be disturbed and the fill materials are to be ex-
posed.. 

 
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 by human and eco-

logical receptors;  
 
■ Reduction/elimination of water infiltration through the landfill cap; 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 (RI) Field Activities.  This section de-

scribes the field investigations of each medium, including sediment, surface 
soil, subsurface 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 
conclusions as to the landfill volume and the characteristics of surface water 
and groundwater at the Site. 

 
■ Section 5:  Nature and Extent of Contamination.  This section presents the 

analytical results of the field investigation and integrates these findings with 
the results of previous investigations to describe the nature and extent of con-
tamination 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 de-

scribes how contaminants detected at the Site were screened against ecologi-
cal screening criteria and benchmarks to provide a preliminary evaluation of 
contaminants of potential ecological concern. 

 
■ Section 8:  Conclusions.  This section summarizes the findings of all of the 

previous field investigations, the human health risk assessment, and the 
screening level ecological risk assessment. 

 

1 
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This RI was conducted in general accordance with the guidelines set forth in 
Guidance for Conducting Remedial Investigations and Feasibility Studies under 
CERCLA (USEPA [1988]) and Conducting Remedial Investigations/Feasibility 
Studies for CERCLA Municipal Landfill Sites (USEPA [1991c]). 
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Site Location, Description, and 
History 
 
 
 
 
2.1 Site Location and Layout 
Kenilworth Park South (KPS) Landfill is part of the 700-acre Kenilworth Park 
and Aquatic Gardens and is located in the most northern part of Anacostia Park.  
Anacostia Park is situated along both sides of a 5.5-mile stretch of the Anacostia 
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 separated into 2 areas:  the Kenilworth 
Park North (KPN) Landfill and the KPS Landfill (the Site), 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.  The Anacostia River is 
west of the KPS Landfill, and there is a residential area to the east.  The KPS 
Landfill lies north of the District’s Solid Waste Reduction Center and the 
Potomac Electric Power Company (PEPCO) electricity generating plant.  
Southeast of the Site is Thomas Elementary School (Thomas School). 
 
2.2 Site Description 
The KPS Landfill consists of approximately 50 acres of land within Kenilworth 
Park and Aquatic Gardens (see Figure 2-1).  The area surrounding the Site was 
previously mostly industrial but currently is predominantly urban and 
recreational.  The Site includes an open field with vegetation ranging from grassy 
in some areas to sparse to no grass in other areas, while other areas are heavily 
vegetated with shrubs and trees.  The latitude and longitude of the approximate 
center of the Site are latitude 38o 54' 12" N and longitude 76o 57' 20" W.  
Entrance to the Site can be made from Deane Avenue off Burroughs Road or from 
Foote Street off Kenilworth Avenue.  Both entrances are blocked to vehicular 
traffic, but access to the Site is uncontrolled from the river, as is pedestrian access 
from the roads. 

2 
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Photograph #1:  Willow thicket in the middle 
of the west side of the Site 

 

 
Photograph #2:  Vegetation on east side of 
Deane Avenue, looking south 

 
The KPS Landfill area is composed of 4 primary layers of materials: the underly-
ing natural sediments, which are composed of fine sand, silt, and clay; the mu-
nicipal waste disposed of in the late 1960s that constitutes the former District 
landfill; the cap to the former District landfill, composed of imported fill soil; and 
the 1997/1998 material placed on top of the cap, which is composed of excavation 
material and some construction debris.  
 
Deane Avenue traverses the Site.  On the west side of Deane Avenue is a thick 
wedge of landfill material that is vegetated with grasses, forbs, and shrubs.  A 
willow thicket is present in the middle of the west side of the Site (see Photograph 
#1).  On the east side of Deane Avenue, the 1997/1998 deposited fill material is 
mainly confined to the southern half of the Site.  The eastern side of the Site is an 
overgrown grassy area that grades to shrubs and then trees to the unnamed stream 
that borders the Site.  On the southern, western, and northern perimeters of the 
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Site, drainage ditches carry runoff to 2 silt ponds located to the south and north of 
the Site, adjacent to the Anacostia River and Watts Branch, respectively (see 
Figure 2-2).  A zone of trees and shrubs is located along the banks of Watts 
Branch and the river and varies from 40 to 140 feet wide.  
 
Along the east side of the Site, a drainage ditch leads to a silt pond about 120 feet 
north of the Thomas Elementary School fence line (see Figure 2-2).  Between 
Hayes Road and the Site is an unnamed stream that originates from storm drain 
discharge.  The storm drain discharge point is located adjacent to the Thomas 
Elementary School yard but originates at Grant Street and the discharge flows 
north to Watts Branch.  Along the unnamed stream is a grassy, wooded wetland 
area located within the 100-year floodplain.  The remainder of the Site is above 
the 100-year floodplain.  The utility map of the area indicates that the stream is at 
an elevation of approximately 2 feet above sea level, so it is running across filled 
land but is well below the 100-year floodplain.  
 
The area not covered by the 1997/1998 deposited material is heavily overgrown.  
A hedgerow screens Thomas Elementary School from the Site, and a wooded 
wetland along the stream screens the Hayes Street neighborhood, known as 
Mayfair Terrace, from the Site.  A swath of trees and shrubs was also retained 
along the banks of Watts Branch and the Anacostia River and varies from 40 to 
140 feet wide.  Located on the south side of the Site is a tree-lined berm. 
 
2.3 Environmental Setting 
2.3.1 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 the 
Coastal Plain provinces (U.S. Department of Agriculture 1976).  Major fieldwork 
for this USDA soil survey was carried out in 1974-1975, after the District ceased 
to dispose of municipal waste at the Site.  The soil survey consequently 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.” (U.S. 
Department of Agriculture 1976). 
 
Beneath the U118 Udorthents is alluvium and, below this, low-permeability 
Arundel Clay belonging to the Potomac group of the Cretaceous Age.  Below the 
Arundel clay is the Patuxent formation, a regional aquifer the top of which is at 
150 to 200 feet below the Site.  Below the Patuxent formation is the bedrock, a 
layer of metamorphic and igneous rocks.  The base of the Cretaceous rocks is 
approximately 400 feet below sea level at this location and slopes to the southeast 
at approximately 150 feet per mile.   
 
Because of the low-permeability clays underlying the Site and the proximity of 
surface water, as well as the upwards hydraulic gradient from the underlying 
Patuxent aquifer, rainfall infiltrating into the Site does not percolate through the  
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Arundel clay and discharges to surrounding surface water around the perimeter of 
the Site.   
 
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 Site.  Additional 
flow from the area below the measurement locations but above the Site 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 per square mile, and 
that value has been applied to the Site 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 average annual 
flow of 11,967 CFS, or many times the flow of the Anacostia River (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 District of Columbia waters 
(District of Columbia 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. 
 
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 ex-
tent of tidal reversals or consequent potential sediment transport reversals (Coffin, 
Polhman, and Mitchell 1999). 
 
A portion of the Site is within both the 100-year floodplain and the 500-year 
floodplain of the Anacostia River.  The natural portion of the floodplain is only a 
narrow strip around the Site. 
 
2.3.3 Species of Concern 
2.3.3.1 Federally Listed Endangered or Threatened Species 
According to the United States Department of the Interior 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 [see Appendix H]).  Previously, the only 
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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.   
 
2.3.3.2 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) at the Kenilworth Park 
North and South Landfills (Appendix H).  Recent recordings of eastern meadow-
lark (Sturnella magna) and the red-shouldered hawk (Buteo lineatus) have been 
documented.  Both birds use the football fields or meadows adjacent to the former 
landfill area.  The American robin and the red-tailed hawk were used in the 
screening level ecological risk assessment (SLERA) and baseline ecological risk 
assessment (BERA) analysis as surrogates 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 
Wetlands and similar critical habitats potentially impacted by the Site were 
cataloged for 1 mile upstream and 15 miles downstream of the Site in the 
Preliminary Assessment/Site Investigation (PA/SI), based on the United States 
Department of the Interior National Wetland Inventory Maps (Appendix B, 
Figures 3-2 through 3-5).  Figure 2-3 shows the wetlands surrounding the Site. 
 
On-site wetlands include the unnamed stream located to the east of the Site and a 
strip of mudflats within the Anacostia River.  The closest wetlands to the Site 
include Kenilworth Aquatic Gardens with a wetland frontage of approximately 
4,500 feet.  Opposite the Site on either side of Kingman Lake is Langston Golf 
Course, with a total wetland frontage of more than 19,000 feet (on the east bank 
of the Anacostia River). 
 
2.4 Site History 
Historically, the District used parts of an area known as “Section G” of Anacostia 
Park for disposal of municipal waste.  Section G includes Langston Golf Course, 
Kenilworth Park, and Kenilworth Aquatic Gardens. Kenilworth Park became a 
District waste dump and this area was filled and modified from the 1950s up until 
the early 1970s.   
 
Aerial photographs (Appendix A) show that initial patches of fill appeared in 
1957.  By October 15, 1963, the fill area extended nearly 700 feet north-to-south 
from the inlet of Kenilworth Aquatic Gardens to the inlet south of the park receiv-
ing the discharge of Piney Run just north of the PEPCO plant.  Watts Branch bi-
sects the fill area.  The landfill material was placed directly into the river without 
any barrier, and landfill wastes mixed with soil still extend into the water.  Philips 
and Shadel (July 1980) estimated the amount of waste disposed from 1942 to 
1968 within both the KPN and KPS landfills: 
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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].   
 
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 conduct a survey 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 A.   
 
By September 1, 1970, filling was almost complete, the landfill was closed and 
largely capped, and the land was converted for use as a park and ball fields.  A 
waste transfer station was constructed across Piney Run and the inlet south of the 
park.  During 1977 and 1978, a major trunk sewer 108 inches in diameter was laid 
through the Site (D.C. Utility Map LM-5-6-NE Sewer 2-7-98).  The invert eleva-
tion of this sewer is below sea level (Figure 2-4).  Reclamation of the Site was 
completed by May 1980. 
 
1997/1998 Deposited Material 
Following the closure and reclamation of the Site and until 1997, the Site was a 
grassy area served by a road, with public toilets, a parking lot, and a set of 
exercise stations around the periphery; a fringe of trees and shrubs stood between 
the Site and both the river and Watts Branch.  The center of the Site had a 
maximum elevation of approximately 28 feet above mean sea level (AMSL), as 
shown on Figure 2-5.  A berm planted with trees, created to screen the waste  
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reduction center to the south end, rose to 36 feet AMSL.  Part of the Site along the 
east side was a grassy, wooded wetland within the 100-year floodplain.   
 
Beginning in early 1997, the Barrett Tucker Corporation and the Driggs 
Corporation deposited demolition debris and excavation materials on part of the 
former Kenilworth landfill south of Watts Branch (i.e., the current KPS landfill), a 
practice that continued through much of 1998.   
 
Initially, Driggs stockpiled soil at the north end of the landfill.  This area was 
found to have unacceptably wet and soft soils, so Driggs confined their filling 
activities to the southern half of the east side.  The thickness of 1997/1998 
deposited material ranged up to 14 feet on the east side of Deane Avenue and up 
to 25 feet on the west side of Deane Avenue near the river (Woodburn 1996).  
The NPS directed the Driggs Corporation to suspend operation on August 20, 
1998, and gave a similar directive to the Barrett Tucker Corporation not long 
afterwards (Wilderman 1999).   
 
Based on the results of the PA/SI survey, the volume of this material is estimated 
at 400,000 cubic yards (yd3) (Smith 1999).  The 1997/1998 deposited material is 
in 2 sections, on either side of Deane Avenue.  Material on the east side was 
placed by the Driggs Corporation, and material on the west side was placed by the 
Barrett Tucker Corporation.   
 
After this operation was completed, the west side of Deane Avenue was covered 
by a thick wedge of unvegetated material sloping up from Deane Avenue to the 
west to a height of more than 40 feet above the river.  The surface dropped off 
sharply at up to a 33% slope toward the north, south, and west to a drainage ditch 
along the toe of the recent fill, behind a berm.  The drainage ditch drained south 
and north around the toe of the slope to silt ponds north and south of the Site, 
adjacent to the Anacostia River and Watts Branch, respectively.   
 
The material east of Deane Avenue was much thinner than that west of Deane 
Avenue and sloped down to the east.  Slopes were low except for a small but 
steep 2- to 5-foot drop-off at the east edge of 1997/1998 deposited material, part 
of which extended into the 100-year floodplain.  The 1997/1998 deposited 
material contained construction debris and had little vegetative cover.  A drainage 
ditch along the southeast side led to a silt pond approximately 120 feet north of 
the Thomas Elementary School fence line.  The pond was designed to overflow to 
the unnamed stream that runs between Hayes Street and the Site.    
 
The maximum dimensions of the 1997/1998 deposited material are approximately 
1,500 feet north to south and 1,800 feet east to west.  The volume is estimated as 
approximately 350,000 yards west of Deane Avenue and less than 50,000 yards 

east of Deane Avenue, based on elevation contours prior to and after the material 
was added.  The eastern part of the 1997/1998 deposited material is lower than or 
equal in elevation to Deane Avenue and covers approximately 28 acres.  The 
estimated thickness is less than 10 feet and as little as 2 to 3 feet in places.  West 
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of Deane Avenue the former District landfill extends to the river, and covers an 
area of approximately 38 acres.  The 1997/1998 material does not extend 
completely to the river or to Watts Branch; it comprises approximately 23 acres in 
extent and reaches a thickness of more than 27 feet in places.  A ditch and an 8-
foot high wooded berm lies between this material and the transfer station to the 
south.  Figure 2-6 shows the locations of the 1997/1998 deposited materials. 
 
Post-Deposition of the 1997/1998 Material 
Lack of both adequate grading and vegetative cover initially resulted in erosion 
problems for the 1997/1998 deposited materials at the Site.  Uncovered, 
protruding construction debris was posing a continuing physical hazard to 
trespassers because pedestrian access to the Site was uncontrolled.   
 
Heavy rainfall in 1998 breached the berm located near the southwest corner of the 
landfill, and storm water discharged to the river.  With the concurrence of the 
District, NPS subsequently modified the Site to improve runoff control by re-
grading the 1997/1998 deposited material (west of Deane Avenue), creating or 
modifying ditches and berms, adding silt fence and rip-rap material in runoff 
swales, modifying slopes, and seeding and fertilizing.  NPS also brought in rip-
rap to armor some drainage. 
 
The NPS had most of the surface construction debris removed to reduce the 
physical hazards.  Driggs Corporation crushed and sorted concrete, extracting 
reinforcing wire and rebar and other metal waste, excavating accessible asphalt, 
and stockpiling material for removal.  Driggs backfilled with material from the 
100-year floodplain.  Driggs removed a total of 74 truck loads of asphalt, 12 truck 
loads of concrete, approximately 10 truck loads of metal (5 roll-off boxes), and 
stabilized the access road with crushed stone.  
 
The NPS then employed Farm Service, Inc., to remove a total of 54 truck loads of 
concrete, primarily from the Driggs site.  Silty material had eroded from the 
Barrett-Tucker site and accumulated at the south end of Deane Ave.  It was 
moved onto parts of the Driggs area by park maintenance staff to provide cover 
that would support vegetation.  
 
Most of the Site was already above the 100-year floodplain elevation determined 
by the Federal Emergency Management Agency (FEMA), at 14.7 feet above 
District Datum, before the 1997/1998 deposited material was added.  Any new 
material within the 100-year floodplain was pulled back above the 100-year 
floodplain in 1999 (Wilderman 2001). 
 
2.5 Previous Investigations 
The following is a brief description of the previous site investigations conducted 
at the Site by the NPS since 1998.  Figures 2-7, 2-8, and 2-9 identify locations of 
samples collected prior to the RI. 
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2.5.1 1998 Investigation 
In 1998, E & E was directed by NPS to sample the 1997/1998 deposited material 
east of Deane Avenue, the historic fill from the landfill, and the sediments around 
the Site, and to collect samples of groundwater from Geoprobe® boreholes 
around the Site (see Appendix B).  Sampling locations are presented in Figure 2-7 
and the results of this sampling are presented in Appendix B.  
 
Eight groundwater samples (1 duplicate) were collected and analyzed for total 
recoverable petroleum hydrocarbons (TRPHs), base/neutral acid extractable or-
ganics (BNAs), RCRA metals, and volatile organic compounds (VOCs).  Twenty-
four surface soil samples (2 duplicates), 5 sediment samples (1 duplicate), and 8 
subsurface soil samples were collected and analyzed for TRPH, semi-volatile or-
ganic compounds (SVOCs), and RCRA metals.   
 
2.5.2 Preliminary Assessment/Site Investigation 
In 2000, E & E conducted a PA/SI of the Site.  Samples were collected during 2 
different sampling events.  During the first round of sampling 49 (1 duplicate) 
subsurface samples were collected and analyzed for Target Compound List (TCL) 
organics, Target Analyte List (TAL) metals, and total petroleum hydrocarbons 
(TPHs)  Thirty-five (2 duplicate) surface soil samples were collected and 
analyzed for semivolatile organic compounds (SVOCs) and RCRA metals.  Four 
of the surface soil samples were also analyzed for PCBs.  Fourteen sediment 
samples were collected and analyzed for SVOCs, pesticides, PCBs, and metals.  
Twelve (1 duplicate) groundwater samples and 4 surface water samples were 
collected and analyzed for SVOCs, pesticides, PCBs, TAL metals, TPH, cyanide, 
and VOCs.   
 
During the second round of sampling, 12 sediment samples were collected and 
analyzed for PAHs, PCBs, and TAL metals.  Seven groundwater samples were 
collected and analyzed for RCRA metals.  
 
Sampling locations are presented in Figures 2-8 and 2-9 and results of the 
sampling are presented in Appendix B.    
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Remedial Investigation Field 
Activities 
 
 
 
 
3.1 Introduction 
The RI fieldwork for the Site was conducted in 2001 and consisted primarily of 
the investigation of soils and groundwater to supplement the PA/SI and to obtain 
additional data regarding the nature and extent of contamination needed to fully 
characterize the Site.  Investigation activities are described below, along with the 
corresponding analyses.  Figure 3-1 shows the surface and subsurface soil on-site 
sample locations and the groundwater monitoring well sample locations at the 
Site, and Figure 3-2 shows the off-site soil and sediment background sample 
locations.  
 
The PA/SI used TCL organics and TAL metals with TPH as the initial set of 
analytes.  These comprehensive sets of analytes were developed by the EPA to 
cover the most common types of contaminants likely to be found at former 
landfill sites.  The PA/SI concluded that there was no detectable impact on surface 
water or on the sediments sampled that could be attributed to the Site.  As a result 
no further samples of surface water were collected during the RI, although 1 
sediment sample was collected in an upstream location on a watercourse to 
provide a background sample (see Appendix B). 
 
Analyses were restricted to those analytes found to be of concern during the 
PA/SI (i.e., metals, PAHs, and PCBs) or to confirm that the materials encountered 
were not RCRA hazardous waste (i.e., waste failing the Toxicity Characteristic 
Leaching Procedure  (TCLP) test). 
 
Tables 3-1, 3-2, and 3-3 summarize the sampling and analysis at the Site.  
 
Specific activities performed during the RI field activities consisted of: 
 
■ Determining if the wastes beneath the former District landfill cap or the 

1997/1998 deposited materials were hazardous; 
 
■ Installing two new monitoring wells south of the Site, including one well 

downgradient of MW-7, between the Site and the Anacostia River, in order to 
characterize groundwater quality downgradient of the Site. 

3 

B-1536



B-1536



B-1536



3-4 

 

 
02:001096_OX38_10-B2407  
final KPS RI 062408.doc-6/25/2008 

 
Table 3-1 Surface Soil and Sediment Sample Summary, Kenilworth Park South Landfill 
Sample Location Date Analyses Matrix Description 
KWS-SU-NE-1 6/19/2001 PCBs, PAHs, TAL Metals Soil Located in north east section of Site 
KWS-SU-NE-2 6/19/2001 PCBs, PAHs, TAL Metals Soil Located in north east section of Site 
KWS-SU-NE-3 6/19/2001 PCBs, PAHs, TAL Metals Soil Located in north east section of Site 
KWS-SU-NE-4 6/19/2001 PCBs, PAHs, TAL Metals Soil Located in north east section of Site 
KWS-SU-NE-5 6/19/2001 PCBs, PAHs, TAL Metals Soil Duplicate of KWS-SU-NE-4 
KWS-SU-BK-1 6/20/2001 PCBs Soil Reference sample at Fort Mahon Park 
KWS-SU-BK-2 6/20/2001 PCBs Soil Reference sample at Fort Chaplin Park 
KWS-SU-BK-3 6/20/2001 PCBs Soil Reference sample at Fort Dupont Park and E street 
KWS-SU-BK-4 6/20/2001 PCBs Soil Reference sample at Fort Dupont Park, maintenance yard 
KWS-SU-BK-5 6/20/2001 PCBs Soil Reference sample at Anacostia Park and Blaine street 
KWS-SU-BK-6 6/20/2001 PCBs Soil Reference sample at Anacostia Park and Oaklahoma street 
KWS-SU-BK-7 6/20/2001 PCBs Soil Reference sample at Langston Golf Course 
KWS-SU-BK-8 6/20/2001 PCBs Soil Reference sample at the National Arboretum, Capitol columns 
KWS-SU-BK-9 6/20/2001 PCBs Soil Reference sample at the National Arboretum, NE fence 
KWS-SU-BK-10 6/20/2001 PCBs Sediment Reference sample at the Grant street storm sewer outlet 
 
Key: 
 
 PAH = Polycyclic aromatic hydrocarbons. 
 PCB = Polychlorinated biphenyl. 
 TAL = Target Analyte List. 
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Table 3-2 Subsurface Soil Sample Summary, Kenilworth Park South Landfill 

Sample Location Date 
Sample Depth

(ft BGS) Analyses Description 
KWS-SS-NE-1 6/19/2001 6-8 PCBs, PAHs, TAL Metals In old landfill 
KWS-SS-NE-2 6/19/2001 10-12 PCBs, PAHs, TAL Metals In old landfill 
KWS-SS-NE-3 6/19/2001 5-6 PCBs, PAHs, TAL Metals In old landfill 
KWS-SS-NE-4 6/19/2001 6-7 PCBs, PAHs, TAL Metals In old landfill 
KWS-SS-AR-1 6/18/2001 2.5 PCBs, PAHs, TAL Metals In old landfill 
KWS-SS-AR-2 6/18/2001 1 PCBs, PAHs, TAL Metals In old landfill 
KWS-SS-AR-3 6/18/2001 1.25 PCBs, PAHs, TAL Metals In old landfill 
KWS-SS-AR-4 6/18/2001 2 PCBs, PAHs, TAL Metals In old landfill 
KWS-SS-AR-5 6/18/2001 1.5 PCBs, PAHs, TAL Metals In old landfill 
KWS-SS-AR-6 6/18/2001 1.5 PCBs, PAHs, TAL Metals Duplicate of AR-5 
KWS-SS-WA-1 6/19/2001 2-3 PCBs, PAHs, TAL Metals Above old landfill 
KWS-SS-WA-2 6/19/2001 1.5-2.5 PCBs, PAHs, TAL Metals Above old landfill 
KWS-SS-WA-3 6/19/2001 6.5-7.5 PCBs, PAHs, TAL Metals In old landfill 
KWS-SS-WA-4 6/19/2001 6-7 PCBs, PAHs, TAL Metals In old landfill 
KWS-SS-WA-5 6/19/2001 2.5-4 PCBs, PAHs, TAL Metals In old landfill 
KWS-SS-OL-1 6/19/2001 8-9.5 Full TCLP In old landfill 
KWS-SS-OL-2 6/19/2001 8-12 Full TCLP In old landfill 
KWS-SS-OL-3 6/19/2001 4-12 Full TCLP In old landfill 
KWS-SS-OL-4 6/19/2001 4-8 Full TCLP In old landfill 
KWS-SS-OL-5 6/19/2001 4-8 Full TCLP In old landfill 
KWS-SS-OL-6 6/19/2001 4-8 Full TCLP Duplicate of OL-5 
KWS-SS-NL-1 6/18/2001 1 Full TCLP In 1997/98 material fill 
KWS-SS-NL-2 6/18/2001 1 Full TCLP In 1997/98 material fill 
KWS-SS-NL-3 6/18/2001 1 Full TCLP In 1997/98 material fill 
 
Key: 
 
 BGS = Below ground surface. 
 ft = Feet. 
 PAH = Polycyclic aromatic hydrocarbons. 
 PCBs = Polychlorinated biphenyls. 
 TAL = Target Analyte List. 
 TCLP = Toxicity characteristic leaching procedure. 
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Table 3-3 Groundwater Sample Summary and Field Chemistry Measurements, Kenil-

worth Park South Landfill 

Sample Location Date Analyses pH (s.u.)
Conductivity 

(mS/cm) 
KWS-MW-1 6/18/2001 TAL Metals NA NA 
KWS-MW-2 6/18/2001 TAL Metals 6.77 1.488 
KWS-MW-3 6/18/2001 TAL Metals 6.94 1.964 
KWS-MW-4 6/19/2001 TAL Metals NA NA 
KWS-MW-5 6/19/2001 TAL Metals 6.89 2.202 
KWS-MW-6 6/21/2001 TAL Metals 7.16 1.671 
KWS-MW-7 6/22/2001 TAL Metals 8.19 1.212 
KWS-MW-8 6/22/2001 TAL Metals 7.76 2.574 
KWS-MW-8D 6/22/2001 TAL Metals NA NA 
KWS-MW-9 6/22/2001 TAL Metals 6.63 1.623 
KWS-MW-10 6/21/2001 TAL Metals 6.98 1.056 
KWS-MW-11 6/22/2001 TAL Metals 7.00 1.027 
KWS-MW-12 6/27/2001 TCL Organics, TAL Metals 7.39 1.053 
KWS-MW-12D 6/27/2001 TCL Organics, TAL Metals NA NA 
KWS-MW-13 6/29/2001 TCL Organics, TAL Metals 6.53 0.945 
 
Key: 
 
 D = Duplicate. 
 mS/cm = Milli-Siemens per centimeter. 
 NA = Not available. 
 s.u. = Standard units. 
 TAL = Target Analyte List. 
 TCL = Target Compound List. 
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■ Sampling surface soils in the northeast sector of the Site that had not been 
previously sampled in order to further delineate the nature and extent of sur-
face contamination; 

 
■ Sampling subsurface soils from the former District landfill in areas outside the 

1997/1998 deposited materials to further determine the extent of subsurface 
contamination; 

 
■ Sampling additional soils for PCBs in areas not directly affected by the Site in 

order to identify potential off-site sources of PCB contamination; and 
 
■ Confirming groundwater quality within all portions of the Site using existing 

wells. 
 
Additional data were incorporated into the evaluation of background levels of 
metals, and off-site concentrations of PAHs and PCBs in surface soils, which are 
a primary source of potential exposure.  These data were derived from 
supplemental sampling in the yard of the Thomas Elementary School used to 
provide the basis for an Agency for Toxic Substances and Disease Registry 
(ATSDR) Health Consultation of the exposures of pupils and staff.  Since the 
soils were found to be unaffected by their proximity to the Site, the data is used in 
this RI as off-site reference information, as is the data from the three samples 
collected in the school yard during the PA/SI. 

3.2 Surface Soil Investigation 
Surface soils were sampled for two purposes.  The primary purpose was to 
characterize the nature and extent of contamination of areas not previously 
sampled for all contaminants of potential concern or those not sampled at all on 
the Site.  No surface soils had been collected previously from the northeast area of 
the Site.  These soils (4 samples and 1 duplicate sample) were collected during the 
RI and analyzed for TAL metals, PAHs, and PCBs. 
 
The other surface soils collected during the RI were from areas outside the Site's 
influence.  These soil samples (KWS-SU-BK-1 through KWS-SU-BK-9) were 
used to establish the reference data for PCBs.  The sample locations were 
Anacostia Park, the National Arboretum, Langston Golf Course (outside the 
former District landfill area), Fort Chaplin Park, Fort Mahan Park, and Fort 
Dupont Park. 
 
Table 3-1 presents the RI surface soil sample summary.  The sampling locations 
are indicated on Figures 3-1 and 3-2.   
 
The surface soil samples were collected with dedicated stainless steel spoons and 
placed in appropriate sample containers.  The samples were placed in a cooler 
maintained with ice at 4oC and shipped to the laboratory via overnight delivery 
with chain-of-custody documents prepared in accordance with procedures 
specified in the work plan. 
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3.3 Subsurface Soil Investigation 
3.3.1 Soil Borings 
Subsurface soils were collected for a number of purposes.  Samples were 
collected to characterize areas of the Site that were not sampled during the PA/SI.  
Five samples and a duplicate (KWS-SS-AR-1 through KWS-SS-AR-6) were 
collected along the Anacostia River outside the 1997/1998 deposited material in 
order to determine the level of contamination in the former District landfill waste.  
Five samples (KWS-SS-WA-1 through KWS-SS-WA-5) were collected along the 
wetland east of the 1997/1998 deposited material in order to determine whether 
discharge of groundwater and runoff from the landfill and independent storm 
water discharge from the Grant Street storm water drain contributed contaminants 
to the wetland.  Four additional samples (KWS-SS-NE-1 through KWS-SS-NE-4) 
were collected from the northeast quadrant of the Site in order to characterize 
possible contaminants in the cap material.  All samples were analyzed for TAL 
metals, PAHs, and PCBs. 
 
An additional eight samples were collected and analyzed by TCLP in order to 
determine if landfill material samples KWS-SS-OL-1 through KWS-SS-OL-6) (5 
samples and a duplicate sample) and the 1997/1998 deposited material (KWS-SS-
NL-1 through KWS-SS-NL-3) could be characterized as hazardous waste 
according to RCRA. 
 
All but five of the subsurface soils were collected by direct push technology 
(DPT) using Geoprobe® equipment.  Five subsurface soils were collected in areas 
inaccessible to the Geoprobe®, and for this reason they were collected by using a 
hand auger.  
 
Table 3-2 presents the subsurface soil sample summary and the boring locations 
are indicated on Figure 3-1. 
 
Geoprobe® equipment forces a hollow tubular steel sampler with a plastic liner 
into the ground using a hydraulic hammer.  The liner is extracted and cut open to 
expose the cylindrical core.  Recovery was variable since coarse material such as 
cobbles and gravel could block the sampler, and saturated finer grained material 
could flow out of the core while it is being withdrawn from the ground.  A new 
liner was used for each sample and the steel corer was decontaminated after each 
use.   
 
The hand auger was advanced into the ground with a screwing action that 
collected soil between the broad semicircular blades, which were then withdrawn, 
creating a 4-inch hole.  Soil was collected from between the blades once the 
sampling depth was reached.  The auger was then decontaminated before being 
used at a new location. 
 
Each Geoprobe® soil core was laid on sheet plastic for extraction from the 
sampling device.  A general description of the soil core was noted in the logbook.  
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The grab sample was collected at the designated depth, and a portion was used to 
fill the appropriate sample container.  
 
The samples were collected using dedicated stainless steel spoons and placed in 
appropriate sample containers.  The jar was labeled and submitted for analysis.  
The filled sample containers were placed on ice.  
 
Boreholes were backfilled as far as practicable with any excess sample material 
and the hole plugged with bentonite and flagged for future surveying. 
 
3.3.2 Air Monitoring 
An explosimeter was used during drilling and Geoprobe® activities to determine 
if air in and around the boreholes contained explosive gas levels.  Combustible 
gases were not found in ambient air.  However, the two wells and Geoprobe® 
boreholes drilled into the former District landfill west of Deane Avenue and in the 
northeast section of the Site showed explosive levels of landfill gases, indicating 
that landfill gases are present at least in some areas in the subsurface. 
 
3.4 Groundwater Investigation 
The focus of the RI groundwater investigation was to confirm the results of the 
PA/SI by re-sampling all of the existing wells (MW-1 through MW-11) and 
analyzing the samples for metals.  In addition, two wells, MW-12 and MW-13, 
were installed on the south side of the Site to fill a gap in the data around the Site 
perimeter.  These wells were intended to characterize groundwater on the south 
side of the Site. 
 
MW-12 and MW-13 were sampled and analyzed for the same parameters as the 
original wells:  TCL organics, TAL metals, and TPHs. 
 
3.4.1 Monitoring Well Installation 
MW-12 and MW-13 were placed to intercept groundwater flow migrating from 
well MW-7 and from the general southern area of the Site, respectively.  
 
Wells were advanced by a truck-mounted drill rig using hollow-stem auger (HSA) 
technology through the cap and were screened across the water table.  The screen 
was 10 feet long to avoid mixing landfill leachate with other groundwater. 
 
Wells were installed by a licensed driller under the supervision of a qualified 
geologist, who prepared a well log based on split spoon samples and consultation 
with the driller on variations in drilling resistance, indicating the nature of layers 
within the fill.  Once the drill had clearly reached the water table, the geologist 
determined the depth for setting the screen.  
 
Each well was completed with a sand pack approximately 2 feet above the top of 
the screen, a bentonite seal above the sand pack, and concrete to the surface.  The 
driller constructed the wells and the geologist noted the type and quantity of 
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materials used.  The driller then developed the wells and completed the wells with 
a lockable steel surface casing.  
 
The well locations are shown on Figure 3-1, well construction information is 
presented in Table 3-4, and monitoring well borehole logs are located in 
Appendix D. 
 
3.4.2 Monitoring Well Development 
Following construction of the new wells, MW-12 and MW-13 were developed 
using a low-flow submersible pump.  Both wells were developed to yield clear 
water.  The wells were initially purged in order to draw fine sediments out of the 
sand pack and into the well for removal. Data on groundwater monitoring well 
development is presented in Table 3-5. 
 
3.4.3 Groundwater Sampling 
Groundwater samples were collected from MW-12 and MW-13 and the 11 
previously existing groundwater monitoring wells at the Site (MW-1 to MW-11).  
The new wells were sampled more than 48 hours after development had been 
completed to allow the well to refill with groundwater representative of the 
adjoining materials in the immediate vicinity of the well.   
 
MW-12 and MW-13 were sampled for the full range of TCL compounds and for 
both TAL metals and TPHs.  This enables comparison of results from these wells 
to those of the first round of sampling from the existing wells. 
 
During the RI, the previously existing wells (MW-1 to MW-11) were sampled for 
TAL metals only, since these were the only contaminants of potential concern 
identified previously. 
 
Before purging, static water levels were measured to within ±0.01 foot in each 
well with a water-level indicator.   
 
A low-flow peristaltic pump was used to purge the wells.  The field team 
attempted to purge all the existing 11 wells and the 2 new wells of at least 3 times 
the volume of water standing in the screen and sand pack.  However, wells MW-1 
through MW-6 temporarily ran dry and were allowed to recharge several times, 
but with little success because of the low recharge rate; samples were collected 
although the wells did not yield clear water. This may have biased the analytical 
results of the metals data because metals could be bound to the suspended 
material. 
 
Specific conductance and pH were measured and recorded during purging.  
Turbidity at the time of sampling was noted on the field logbook.  No field 
filtering was performed. 
 
Table 3-5 presents data on groundwater monitoring well purging, and Table 3-3 
presents the groundwater sample summary and field chemistry measurements.
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Table 3-4 Groundwater Monitoring Well Construction Summary, Kenilworth Park South Landfill 

Well Location 

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 
KWS-MW-12 20 2 10 10-20 #10 (.01ft) 8-20.2 6-8 3 ft Projecting Protective 

Casing, Lock 
KWS-MW-13 20 2 10 10-20 #10 (.01ft) 8-20.2 6-8 Flush Mount Casing, Lock
 
Key: 
 
 BGS = Below ground surface. 
 ft = Feet. 
 IN = Inches. 
 PVC = Polyvinyl chloride. 
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Table 3-5 Groundwater Monitoring Well Development and Purging Summary, Kenilworth Park South 

Landfill 

Well Location 
Depth of 
Well (ft) 

Depth to 
Water (ft) 

Depth of 
Water (ft) 

Volume of 
Water (gal) 

Volume Pumped – 
Well Development 

(gal) 

Volume Pumped –  
Well Purging before 

Sampling (gal) 
KWS-MW-1 7.9 3.6 4.3 2.8 N/A 1.5 
KWS-MW-2 7.9 2.8 5.1 3.3 N/A 2 
KWS-MW-3 7.9 3.9 4 2.6 N/A 1 
KWS-MW-4 7.9 3 4.9 3.2 N/A 1.5 
KWS-MW-5 7.9 4.8 3.1 2 N/A 0.75 
KWS-MW-6 7.9 4.8 3.1 2 N/A 0.5 
KWS-MW-7 31.5 22.5 9 5.9 N/A 17.5 
KWS-MW-8 27.3 14.4 12.9 8.4 N/A 17 
KWS-MW-9 24.1 17.7 6.4 4.1 N/A 12 
KWS-MW-10 17.5 10.1 7.4 5.2 N/A 15.6 
KWS-MW-11 17.5 10.5 7 4.6 N/A 16.5 
KWS-MW-12 22.2 17.3 4.9 3.1 30 10 
KWS-MW-13 20.2 13.2 7 4.6 25 12 
 
Key: 
 
 ft = Feet. 
 gal = Gallons. 
 N/A = Not applicable. 
 

B-1536



 
 

3.  Remedial Investigation Field Activities 
 

 
02:001096_OX38_10-B2407 3-13 
final KPS RI 062408.doc-6/25/2008 

 
3.4.4 Aquifer Testing 
Aquifer testing was performed in the 2 new wells, MW-12 and MW-13, to 
determine hydraulic conductivity and on existing wells MW-6 and MW-10 to 
evaluate tidal influence on groundwater. 
 
The tests on wells MW-12 and MW-13 consisted of rising head slug tests to 
determine the hydraulic conductivity of the material in the vicinity of each well.  
The test was performed by removing a previously submerged slug and recording 
changes in water elevation on a Hermit 2000 data logger.  In the 2 wells tested, 
water level was back to its static level within a few minutes.  Data interpretation 
was completed using the Bouwer-Rice solution for an unconfined aquifer on 
Aqtesolv® software (Appendix E).  (Hydraulic conductivity results are presented 
in Section 4, Table 4-1.) 
 
The tests on wells MW-6 and MW-10 consisted of simultaneous logging of 
changes in water elevation in the 2 wells to evaluate the influence the tide might 
have on groundwater at the Site.  MW-10 was selected for its location on the east 
side of the Site, more than 1,200 feet from the tidally influenced Anacostia River.  
MW-6 was selected for its location next to the tidal Watts Branch as the location 
with a high probability of seeing some tidal influence.  The test was performed 
over a 12-hour period.  Data was automatically recorded on 2 Hermit 2000 data 
loggers; results are presented graphically in Appendix F and discussed in Section 
4.3.2  
 
3.5 Sediment Investigation 
One sediment sample was collected at the outlet of the Grant Street storm water 
drain as a reference sample for the unnamed stream flowing on the east side of the 
Site.  This sample was analyzed for PCBs.  Table 3-1 contains the sediment 
sample summary and the sampling location is indicated on Figure 3-2.   
 
3.6 Site Survey 
A topographic base map of the Kenilworth Park South Landfill and its immediate 
surroundings was developed in 1999 as part of the PA/SI.  Some material on-site 
was removed or re-graded and the contours have changed after 1999, 
necessitating the completion of a new survey for the RI. 
 
The post-1999 RI survey included horizontal GPS positioning of all the soil 
sampling locations and a topographic survey of the top of inner casing elevation 
of the new groundwater monitoring wells installed during this RI and the 
elevation of other key points for the update of the Site topographic contours.  Soil 
sampling locations along the river were referenced by compass and tape to 
existing monitoring wells.   
 
The groundwater elevation summary is presented in Table 3-6 and the sample 
locations were plotted on the base map (Figure 3-1). 
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Table 3-6 Groundwater Elevation Summary, Kenilworth Park South Landfill (June 
2001) 

Well Location 
TOIC Elevation 

(ft AMSL) 

Depth of 
Well 
(ft) 

Depth to 
Water 

(ft) 

Depth of 
water 

(ft) 

Groundwater 
Elevation 
(ft AMSL) 

KWS-MW-1 5.31 7.9 3.6 4.3 1.71 
KWS-MW-2 5.86 7.9 2.8 5.1 3.06 
KWS-MW-3 5.04 7.9 3.9 4 1.14 
KWS-MW-4 5.48 7.9 3 4.9 2.48 
KWS-MW-5 6.28 7.9 4.8 3.1 1.48 
KWS-MW-6 5.35 7.9 4.8 3.1 0.55 
KWS-MW-7 27.30 31.5 22.5 9 4.80 
KWS-MW-8 30.54 27.3 14.4 12.9 16.14 
KWS-MW-9 28.48 24.1 17.7 6.4 10.78 
KWS-MW-10 14.36 17.5 10.1 7.4 4.26 
KWS-MW-11 17.04 17.5 10.5 7 6.54 
KWS-MW-12 21.75 22.2 17.3 4.9 4.45 
KWS-MW-13 19.78 20.2 13.2 7 6.58 
 
Key: 
 
 AMSL = Above mean sea level. 
 ft = Feet. 
 TOIC = Top of inner casing. 

 
3.7 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 activities.  All sampling and analytical procedures were consistent with the 
QA/QC requirements described in the RI Work Plan.   
 
QA/QC concerns that may affect data usability and a discussion of potential 
impacts are presented below.   
 
3.7.1 Decontamination Procedures 
Sampling methods and equipment were chosen to minimize decontamination 
requirements and prevent the possibility of cross-contamination.  All drilling and 
soil boring equipment were decontaminated prior to drilling or boring, after 
drilling each monitoring well or installation of each boring, and after the 
completion of all drilling and soil boring.  Special attention was given to items 
coming into contact with the sample.  Non-disposable sampling equipment was 
decontaminated by the following procedure:  
 
■ Initially cleaned of all foreign matter; 
 
■ Scrubbed with brushes in trisodium phosphate solution; 
 
■ Rinsed with deionized water;  
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■ Allowed to air dry. 
 
A temporary decontamination area was established on-site using heavy plastic 
sheeting as a pad.  
 
3.7.2 Field QC Samples 
Field QC samples check ways that sample quality is not compromised in the field 
or through shipping and documents overall sampling precision.  The following 
sections describe field QC samples collected during the RI. 
 
3.7.2.1 Trip Blanks 
Trip blanks 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 water.  
They were handled as field samples.  One trip blank sample accompanied each 
shipment containing samples to be analyzed for VOCs.  
 
All trip blank sample results were non-detect.  Overall, the trip blank results 
indicate acceptable sample shipment and handling procedures both in the field 
and the laboratory. 
 
3.7.2.2 Duplicate Samples 
Consistency in both sample collection and sample analysis is checked through 
analysis of duplicate samples.  Duplicate samples consist of aliquots of sample 
media placed in separate sample containers and labeled as separate samples.  
Duplicate samples were collected at a rate of approximately 1 per 10 field 
samples. 
 
In general, the field duplicates indicated good precision for all parameters (see 
Appendix J).   
 
3.7.2.3 Rinseate Sample 
Rinseate blanks check for the possible introduction of contaminants from the 
inadequate decontamination of non-disposable sampling equipment.  One rinseate 
sample was collected in the field by filling containers with organic-free deionized 
water used for rinsing non-disposable equipment.   
 
All PCB rinseate sample results were non-detect.  However, results of PAH 
analysis showed benzo(a)pyrene at 0.196 micrograms per liter (μg/L) 
(J-qualified), and dibenz(a,h)anthracene at 0.594 μg/L  (N-qualified);  results of 
metal analyses showed aluminum at 245 μg/L, calcium at 639 μg/L (J-qualified), 
copper at 12.7 μg/L  (J-qualified), iron at 79.8 μg/L  (J-qualified), manganese at 
2.99 μg/L (J-qualified), potassium at 34.4 μg/L  (J-qualified), selenium at 7.85 
μg/L  (J-qualified), and zinc at 7 μg/L  (J-qualified).  These results indicate the 
possibility of very low-level cross-contamination during soil sampling events but 
not at levels that affect data interpretation for soils samples. 
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3.7.3 Laboratory QC Samples 
Laboratory QC samples are used to check analytical precision.  This is 
accomplished by routinely performing several internal QC checks.  QC 
procedures used during the RI sample analyses included method and calibration 
blanks 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 case narrative report (see Appendix J) indicates that the level 
detected is below the 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 column.  None of the field data were rejected as unusable. 
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Analysis of Physical Site 
Characteristics 
 
 
 
 
This section presents the results of the physical investigations conducted during 
the RI field investigation and previous investigations. 
 
4.1 Topography 
Upon closure, the landfill was capped and seeded.  The landfill slopes upwards 
from the Anacostia River and Watts Branch, plateaus, and then extends to a ridge 
along Deane Avenue.  The landfill reached a maximum height of 28 feet AMSL 
near the public toilets.  A sketch of the Site contours following closure is shown 
in Figure 2-5.  
 
Currently, the Site slopes off gently to the east until it reaches a 3 to 4 foot sharp 
drop off at the edge of the Driggs material.  Further to the west, the 1997/1998 
deposited material is much thicker, beginning in a sharp rise near Deane Avenue 
and then sloping gently upwards to the west.  It culminates at approximately 43 
feet AMSL and slopes sharply downwards at an approximate 1:3 slope to a shal-
low ditch and berm on the west, north, and south.  
 
NPS slightly modified the shape of the 1997/1998 deposited material by removing 
large concrete and asphalt pieces and rebar projecting from the surface on the east 
side of Deane Avenue and modifying the west side by re-grading to re-direct run-
off. 
 
On the west side of Deane Avenue, low berms and swales direct runoff from the 
top of the mound into a semi-permanent pond.  The highest elevations of the 
landfill remain above 40 feet AMSL, and the slopes to the west, south, and north 
are still steep. 
 
Based on the 2001 survey and previous survey results (Smith 1999), elevations 
were interpolated between measured points to create a Site contour map, which is 
presented in Figure 2-2.   
 
4.1.1 KPS Landfill Cap 
As discussed in Section 2.4.2, the landfill was capped after its closure in 1970 and 
additional materials were deposited on top of the cap in 1997 and 1998. The 
current ground surface elevations were compared with the ground elevations prior 
to 1997-1998 (Woodburn 1996) to estimate the thickness of the 1997/1998 

4 
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deposited material.  Figure 4-1 presents the estimated thickness of the deposited 
material.  Figures 4-2 through 4-4 provide cross-sections of the landfill and the 
cap to show the elevation and thickness of the cap. 
 
4.1.2 Soil/Landfill Waste Volumes 
Historical records indicate that the Site was placed on mudflats, marshes, and 
open water.  These marshes and mudflats were at or close to sea level.  The 
wastes and cap placed before 1970 closure represent a volume of approximately 
1.5 million cubic yards based on the survey by Woodburn (1996). 
 
Based on the elevations from the 1999 (Smith 1999) and 2001 (Appendix C) sur-
veys, the greatest volume of 1997/1998 deposited material was placed west of 
Deane Avenue.  From the cross sections shown in Figures 4-2, 4-3, 4-4, and 4-5 
and thickness of the new material shown in Figure 4-1, it is estimated that the 
Barrett Tucker Corporation placed approximately 350,000 cubic yards (yd3) of 
material west of Deane Avenue, and the Driggs Corporation placed approximately 
50,000 yd3 or less east of Deane Avenue. 
 
Since the PA/SI, the NPS removed 74 truckloads (approximately 888 yd3) of 
asphalt and an additional 66 truckloads and 5 roll-off boxes of concrete and metal 
debris (approximately 892 yd3) to an off-site landfill.  The approximate 1,800 yd3 

of material were removed from areas where the material appeared to represent a 
physical hazard to trespassers, mainly on the east side of the Site.  The amounts 
removed do not significantly alter the total amounts deposited or the profiles of 
the cross-sections, which are discussed in the following section. 
 
4.2 Site Soils and Geology  
This section describes the soils and underlying geology of the Site. 
 
As discussed in Section 2.3.1, the Site lies in the Coastal Plain geologic province 
approximately 3 miles southeast of the fall line marking the boundary between the 
Piedmont and the Coastal Plain provinces (U.S. Department of Agriculture 
[USDA] July 1976).  Major fieldwork for this USDA soil survey was carried out 
from 1974 to 1975 after the 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 misleading because the slopes on the 
surface of the landfill, as modified by the placement of the 1997/1998 deposited 
materials, are often much greater than 8%, especially around the edges of the Site.  
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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 components of 
the landfill and the associated soils/geology are discussed below.  Figures 4-6 and 
4-7 provide the location and a regional geologic cross-section through the Site.  
Figure 4-8 illustrates the surface geology around the Site and the location of the 
cross-section seen in Figure 4-9.  Figure 4-9 provides the stratigraphy of an area 
encompassing approximately 8,000 feet south-southeast to 3,000 feet north-
northwest west of the Site.    
 
The following conclusions are based on these cross-sections: 
 
■ Much of the central part of the Site is covered by the 1997/1998 deposited ma-

terials, which consist of mainly clayey materials but also contain sand, gravel, 
and demolition debris.   

 
■ Beneath these deposits is the landfill cap, a heterogeneous mass of generally 

clayey materials mixed in places with landfill materials.  
 
■ Beneath the cap is the landfill material, which consists of municipal waste, in 

general, with some material that appears to be incinerator ash. 
 
■ The landfill material rests on recent alluvium.  Based on information gathered 

when wells were installed into the alluvium, it appears to be mainly clays, 
silts, and very fine sands. 

 
■ The recent alluvium is underlain by Arundel Clay or similar clays of the over-

lying Lower Patapsco Formation at the east end of the landfill.  The Arundel 
and Lower Patapsco clays, which have low hydraulic conductivities, range 
from 100 to 200 feet thick under the landfill.   

 
■ The Arundel Clay is itself underlain by the Patuxent Formation, both part of 

the Potomac Group of Cretaceous Age, which in turn rests on the igneous and 
metamorphic rocks of the Piedmont.  The crystalline rocks of the Piedmont lie 
approximately 350 to 400 feet beneath the Site at the contact between them 
and the sedimentary rocks of the Potomac Group.  The contact slopes to the 
southeast at approximately 150 feet per mile.  The top of the Patuxent forma-
tion is at 140 to 160 feet BGS and is shallower at the west end and deeper at 
the east end. 
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4.2.1 Site Stratigraphy 
Figure 4-2 provides a plan view of the Site with cross-section locations, and 
Figures 4-3 through 4-5 show layers on an exaggerated vertical scale (1:14) to 
illustrate the layers of fill and geologic materials involved.  
 
The cross-sections were sketched using historical topographic maps to estimate 
the elevation of underlying natural sediments, a 1996 survey to locate the top of 
the cap elevation (Woodburn 1996), and a 2001 survey to locate the top of the 
1997/1998 deposited material (Appendix C).   
 
The cross-sections illustrate how the current conditions comprise steep slopes 
angled towards surrounding surface waters.  The volume of the clay cap is much 
greater than that of the overlying 1997/1998 deposited material. 
 
Under the landfill is recent alluvium, which consists predominantly of clay, silt 
and fine sand, and is of low hydraulic conductivity.  This layer was penetrated by 
a few boreholes during the RI.  Beneath this is approximately 100 feet of Arundel 
Clay (Schnabel Engineering Associates January 1995).  Below that are the sands, 
gravels, and clays of the Upper and Lower Patuxent aquifers.  
 
4.3 Site Hydrology and Hydrogeology 
The hydrology of the Site is controlled by its geology.  The more permeable 
layers (such as sands) transmit water.  The less permeable layers (such as clays) 
either act as barriers to or drastically slow down groundwater movement. 
 
As indicated previously, the geology at the Site consists of recent alluvium and 
fill, close to or at the surface, with Arundel Clay, and Patuxent Formation below 
the alluvium resting on igneous and metamorphic (crystalline) rocks of the 
Piedmont.  The clays within both the Patuxent Formation and Arundel Clay act as 
aquitards to slow the movement of water, while the sand and gravel layers are 
aquifers. 
 
The following sections discuss the hydrology and hydrogeology of the Site. 
 
4.3.1 Site Drainage 
The Site has undergone several changes in its hydraulic regime as it has been 
changed from a wetland connected to the Anacostia River, to an open dump, to a 
capped landfill, and then topped by a thick layer of materials deposited in 1997 
and 1998.  During 1997 and 1998, while the new material was being placed on the 
existing landfill, it was graded to encourage runoff.  Because of the resultant 
gullying, erosion, filling of silt ponds, and occasional discharges of sediment to-
wards the Anacostia River, the Site was regraded in 2002 to 2003.  Figure 4-10 
shows the current local topography and drainage pattern at the Site. 
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The area of 1997/1998 deposited material has steep slopes (up to an estimated 
25% to 33%) along the west side of the landfill, which faces the river.  In 
2002/2003, NPS mulched and seeded much of the Site and the vegetation cover 
on the slopes is extensive, which reduces erosion.  A ditch around the toe of the 
1997/1998 deposited material west of Deane Avenue directs runoff to silt ponds at 
the north and south ends of the fill that are designed to overflow to Watts Branch 
and the Anacostia River, respectively.  During the 2002/2003 re-grading, NPS 
modified the surface of the 1997/1998 deposited material west of Deane Avenue 
to create terraces surrounded by low berms, and left a pond on top of the landfill.  
The regrading serves to minimize runoff from the Site surface and curtail erosion.  
 
The 1997/1998 deposited material east of Deane Avenue has a flatter surface and 
a small drop-off to the Site surface (4 to 5 feet maximum).  Flow off the surface is 
directed to a silt pond east of the Site that is designed to overflow to an unnamed 
tributary of Watts Branch.  This unnamed tributary is a ditch or stream originating 
at the Grant Street storm drain, discharging next to the Thomas Elementary 
School schoolyard and running north to Watts Branch at the northeast edge of the 
Site.   
 
The shortest distance from the 1997/1998 deposited material to the adjoining sur-
face water is less than 50 feet.  There is zero distance from the former landfill to 
surface water because landfill wastes mixed with soil still extend into the river 
and Watts Branch.  Silt fences were initially placed around the 1997/1998 depos-
ited material, between the drainage ditches or silt ponds and the surface waters, as 
well as along Deane Avenue, but these were removed when the Site was revege-
tated. 
 
The re-grading at the Site included enlarging the peripheral drainage ditches 
around the toe of the west side leading to the silt ponds and excavating some 
accumulated silt at the south end for use as cover material on the east side of the 
Site.  Since re-grading was completed, the runoff from the Site has not been 
observed to discharge directly to the river but is instead retained in the silt ponds.   
 
It should be noted that the re-grading is an interim response measure pending 
selection of a final remedy. 
 
4.3.2 Water Table and Hydraulic Conductivity 
4.3.2.1 Water Table Elevation 
Figure 4-11 illustrates the water table elevation contours based on the water table 
elevation measurements from June 2001.  The water level measurements collected 
during June 2001, showed some differences in the water table elevations com-
pared with those found during the PA/SI in 1999 (see Figure 5-6 in the Prelimi-
nary Assessment/Site Investigation in Appendix B).  Some of the differences in 
water table elevations may be due to tidal differences, however, MW-9 which is a 
well located adjacent to Deane Avenue showed a marked difference.  It is unlikely 
that the difference in water table elevations at this location is attributable to tidal 
fluctuations because the other interior wells did not demonstrate the same type of  

B-1536



B-1536



 
 

4.  Analysis of Physical Site Characteristics 
 

 
02:001096_OX38_10-B2407 4-17 
final KPS RI 062408.doc-6/25/2008 

elevation change.  MW-9, which went dry shortly after completion during the 
PA/SI, had a depth of 6.4 feet of water in June 2001.  The rise in the elevation of 
the water table in MW-9 between the two sampling events may be the result of 
infiltration through the bottom of the pond west of MW-08. 
 
The contours of the top of the water table still show a similar overall shape as 
before, with a mound of groundwater still centered on MW-8.  This well 
measured the highest level of the water table on-site during the PA/SI.  However, 
after collecting repeat measurements from the preexisting wells and new data 
from MW-9, MW-12, and MW-13 in June 2001, the result shows a more 
symmetrical groundwater mound.  Figure 4-10 depicts the radial flow outwards 
from the center of the Site, where the water table is highest at MW-8, to the 
ditches, streams and river.  
 
4.3.2.2 Hydraulic Conductivity and Directions of Flow 
During the RI, hydraulic conductivity testing was conducted on the two newly 
installed wells (MW-12 and MW-13) at the Site.  Testing results are presented in 
Table 4-1, and Appendix E presents the slug test results.  Hydraulic conductivity 
testing had also been carried out on the initial set of 11 wells installed during the 
PA/SI.  The hydraulic conductivities of the perimeter wells around the outside 
edges of the landfill were used to determine the rates at which water from within 
the landfill migrates to adjoining surface water.  During the RI this rate was 
calculated to be approximately 1.1 to1.2 million liters per year or approximately 
0.0013 cubic feet per second.  This is less than one part in 100,000 when 
compared with the average flow of the Anacostia River past the Site.  Table 4-2 
shows the results of the hydraulic conductivity testing and the flow calculations.  
Wells MW-8, MW-9, MW-12 and MW-13 were not included in the calculations 
of flow across the landfill boundary because they are completed within the fill 
materials in the interior of the landfill.  These fill materials do not control the rate 
at which groundwater from within the fill discharges to the surrounding surface 
water.   
 
Table 4-1 Aquifer Hydraulic Conductivity Summary, Kenilworth 

Park South Landfill 
Well  

Number Test Date Test Method 
Average Hydraulic 
Conductivity (cm/s) 

MW-12 6/29/01 Rising Head Slug Test 3.17 E-3 
MW-13 6/29/01 Rising Head Slug Test 6.19 E-4 
 
Key:  
 
cm/s = Centimeters per second. 
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Table 4-2 Hydraulic Conductivities and Estimated Volumes of Groundwater 
Flow From under the KPS Landfill to Surface Water 

Monitoring Well 
and Segment of 

Landfill 
Boundary 

Length of 
Segment 
(meters) 

Deptha of 
Segment 
(meters) 

Hydraulic 
Gradientb 

Hydraulic 
Conductivity 
(centimeters 
per second)c 

Volume of 
Flow 

(liters per 
year) 

MW-1 101 0.3 0.0106 7.33E-6 73K 
MW-2 94 0.3 0.0174 1.88E-5 290K 
MW-3 93 0.3 0.0174 7.81E-6 119K 
MW-4 118 0.3 0.0122 8.53E-6 116K 
MW-5 101 0.3 0.0136 8.43E-6 109K 
MW-6 335 0.3 0.0138 9.03E-6 394K 
MW-7 101 0.3 0.0300 3.90E-6 112K 
MW-10 202 0.3 0.0051 1.08E-6 29K 
MW-11 244 0.3 0.0144 3.37E-6 112K 
    Total 1154K 
Note:  
a Depth of discharge zone is assumed to be the same for all wells.  
b Dimensionless 1.e.ft/ft. 
c Average is 7.59E-6cm/sec. 

 
The water table elevations of wells MW-1 through MW-11, when first installed, 
indicated the presence of a groundwater mound centered at MW-8.  They also 
suggested perched water was present within the former landfill material at MW-9.  
This well drained downwards into the unsaturated waste below the bottom of the 
well after installation.  Since the well had been installed through the low 
permeability layer that had supported the perched zone, the well showed a 
gradually declining hydraulic head during the month after installation until it 
finally went dry. 
 
Figure 4-11 shows the water table elevation contours based on the water table 
elevation measurements of June 2001.  The distribution of hydraulic head through 
an aquifer will determine which direction groundwater will flow.  The 
symmetrical nature of the groundwater mound in the landfill materials under the 
landfill cap imply that the groundwater is flowing outwards in every direction at 
similar rates.  Because the hydraulic gradients are similar, the combinations of 
hydraulic conductivity and thicknesses of the layers through which the water is 
migrating must be similar.  If they were markedly different in any direction, then 
the groundwater mound under the landfill cap would not be symmetrical but 
would show a displacement of the high point towards the side of the Site that had 
a lower hydraulic conductivity/thickness and, consequently, greater resistance to 
flow. 
 
Hydraulic head for more than one point, and of different values, can be used to 
determine the hydraulic gradient.  The hydraulic head in the Patuxent Aquifer, the 
first water supply aquifer beneath the Site, was recorded in a water supply well at 
the National Arboretum approximately 2,400 feet north of the Site (Schnabel 
Engineering Associates January 1995) and immediately west of the Anacostia 
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River. 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 12 feet higher than the highest 
hydraulic head found in the wells at the Site (MW-8).  This difference in 
hydraulic head indicates that the vertical hydraulic gradient is upwards from the 
Patuxent Formation to the Anacostia River.  This direction of the hydraulic 
gradient would prevent downward migration from the landfill into the aquifer.  In 
addition, the thickness of low permeability clay (Arundel Clay) underneath the 
Site prevents groundwater migration from the landfill into the underlying 
Patuxent Aquifer, regardless of the direction of the hydraulic gradient.  In 
summary, if the hydraulic gradient is upwards from the Patuxent Aquifer to the 
Site across the intervening clays and remains so, it is not possible for 
contaminants from the Site to migrate to the Patuxent Aquifer with the 
groundwater.   
 
The National Arboretum wells were not used for their intended purpose of water 
supply for the Arboretum because of a naturally high level of iron (7 mg/L) in the 
water, which resulted in the water staining the walkways, etc.  The lack of 
groundwater extraction from the National Arboretum wells contributes to the fact 
that there is no cone of depression near the Site.  In addition, all other wells within 
the district formerly drawing water from the Patuxent aquifer have been closed 
down.  The water-containing sands and gravels of the Patuxent Formation are still 
aquifers that are pumped for water supply in the Indian Head-Waldorf area 25 
miles south of the Site (Andreason 1999), but the cone of depression created by 
this pumping does not affect the Site.  
 
4.4 Sediment Dynamics  
In 2002, the Anacostia Watershed Toxics Alliance (AWTA) and the Anacostia 
Watershed Restoration Commission (AWRC) published “Charting a Course 
Toward Restoration: A Toxic Chemical Management Strategy for the Anacostia 
River” in draft format (2002), which contains the results of a number of studies 
that help to interpret the probable behavior of sediments and toxic chemicals in 
both the water and the sediments in the river.  The following sections are derived 
from this study. 
 
4.4.1 Sediment Transport 
Normally the tidal flows of the Anacostia River are approximately 20% of the 
total volume of the tidal section of the river, which is the area of the river below 
Bladensburg, Maryland.  Inflows from upstream, i.e., flows from upstream into 
the tidal section, during a 12-hour tidal cycle are approximately 1% of the river 
volume.  Tidal flows are much more important than inflows.  Flows are reversed 
every tidal cycle and are consistently downstream only after significant storm 
events.  Due to the tidal flow reversals, fine-grained suspended solids, which are 
associated with contaminants, particularly organics, are carried both up- and 
downriver.  Therefore, if the contamination is primarily in the finest sediments, 
then the current location of contaminated sediment is not a clear indication of 
proximity to a contaminant source.  The finer the sediment particles the greater 
their surface area compared with their weight and volume.  The greater surface 
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area provides for more sorbtive capacity, i.e., the ability to gather contaminants 
through absorption and/or adsorption.  The organic carbon content of the 
sediments is also a significant indicator of sorbtive capacity for both metals and 
organic contaminants. 
 
The flushing time of the tidal section of the Anacostia River, i.e., how long it 
takes for water to make its way through this portion of the river, is estimated at 
between 23 to 28 days.  As a result of the long duration of stay within the tidal 
section, 90% of the sediments entering the Anacostia tidal section are deposited 
within the tidal section.  The average rate of deposition is 1.4 centimeters per 
year.  The following section discusses the major sites of sediment deposition 
within the Anacostia River. 
 
4.4.2 Sites of Sediment Deposition 
The rates of flow of the Anacostia River and several of its tributaries were 
measured, and it was found that approximately 15% of the total water flow enters 
the Anacostia River either just above the Site from Beaverdam Creek or opposite 
the landfill from Watts Branch and Hickey Run.  The combined flow of 
Beaverdam Creek, Watts Branch, and Hickey Run is approximately 32 cubic feet 
per second (ft3/sec) out of a total of 216 ft3/sec at the mouth of the Anacostia 
River.  This increase in flow and the fact that the Anacostia River is confined by 
seawalls and by the steep slopes of the landfill result in the highest average 
velocities in the tidal Anacostia River occurring opposite the landfill, at a rate of 
greater than 0.2 meters per second (m/sec). 
 
The major sites of sediment deposition occur where current velocities decrease, 
such as below the 11th Street Bridge.  Other sites of sediment deposition occur 
where water slows suddenly as a result of widening of the river or diversion into 
side channels.  These include Kenilworth Marsh, Kingman Lake, and the cove 
just south of the Site at the mouth of Piney Run, between the Site and the Benning 
Road Plant owned by PEPCO.  
 
4.5 Tidal Influence Study 
On June 28, 2001, pressure transducers and data loggers were installed in wells 
MW-6 and MW-10 at the KPS Landfill to measure the variations in groundwater 
elevation at the Site over a 12-hour period.  The variations in groundwater 
elevation are used to determine the tidal influence on the Site.  The amount of 
tidal influence affects the migration of groundwater into and out of the Site.  
Results of the tidal influence study are presented in Appendix F. 
 
The transducers were installed at 0556 hours and 0623 hours respectively.  At 
0830 hours the transducers were checked, and the one in MW-6 was adjusted 
because the readings appeared to be anomalous.  The tests were terminated at 
1803 hours and 1830 hours at MW-6 and MW-10, respectively. 
 
The readings on MW-6 for the period 0556 hours to 0830 hours could not be 
interpreted and appear to reflect instrument malfunction.  From 0830 hours to 
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1320 hours, the water level in the piezometer rose 7.2 centimeters (cm), and from 
1320 hours to 1803 hours the water level fell 3.9 cm. 
 
In MW-10, the water level was uninfluenced by the measured tidal fluctuation, 
but from 0623 hours until approximately 1330 hours it rose by 0.735 cm in 
response to a change in barometric pressure.  It remained essentially unchanged 
after that until the end of the test. 
 
Assuming that both wells responded with the same barometric efficiency, the rise 
in MW-10 should be subtracted from the rise in MW-6 to find the rise caused by 
response to the tide.  MW-10 only responded to barometric pressure change.   
 
MW-6 responded to both tidal and barometric change.  The tidal response is then 
calculated at 6.47 cm or 0.87 centimeters per hour (cm/hr) up to 1330 hours.  
From 1330 hours to 1803 hours the rate of drop in water level was 0.82 cm/hr, 
which is comparable to the rate of rise.  Over the entire tidal cycle of about 12.3 
hours, the well water level fluctuated by approximately 10.4 cm, in response to 
the predicted tidal fluctuation of approximately 3 feet (91.4 cm).  This gives a 
tidal efficiency of 11.4% in a well sited only 10 feet or less from the high tide 
mark. 
 
The response in MW-6 was delayed by approximately 9.2 hours past the actual 
predicted high tide, indicating that this well is close to the limit of tidal influence. 
If the aquifer had been confined and the fluctuations in water level in the well had 
been a response to pressure changes resulting from loading on the confining layer 
of the aquifer, it would have been transmitted rapidly to the well and would not 
have shown a prolonged delay in response to tidal changes.  The delayed response 
implies that the well is completed in an unconfined aquifer and is responding to 
bank recharge, as would be expected in such a shallow well.  Because of the low 
tidal efficiency and the delayed response, this shows that the well is not reached 
by surface water recharging the stream bank during the tidal cycle, and well water 
reflects the quality of groundwater discharging from the Site.  
 
Because all the piezometers around the Site that were installed close to surface 
water (MW-1 through MW-6) had low hydraulic conductivities, averaging 
9.99E-6 centimeters per second, it is expected that all of them would respond in a 
manner comparable to the response of MW-6.  The water quality in these wells is 
not expected to be affected by surface water quality in the adjoining stream or 
river as a result of tidal fluctuations and bank recharge and discharge, despite their 
proximity to the river. 
 
4.6 Infiltration and Groundwater Flow Interpretation 
4.6.1 Water Balance 
Previously, during the PA/SI, it was discovered that the landfill cap prevented the 
migration of precipitation into the landfill.  This was revealed during borehole 
installation, when no organic vapors were detected by an explosimeter until the 
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landfill cap had been pierced.  This suggests that since methane gas could not 
migrate upwards through the cap, then water was not migrating downwards.   
 
The regrading of the surface created a semi-permanent pond on top of the new 
fill.  Evapotranspiration was initially low as a consequence of the sparse 
vegetation cover.  This appears to have altered the infiltration rate and 
groundwater recharge at MW-9, in which the water level rose 4.68 feet higher 
than initially recorded on completion and showed 6.4 feet of water in a well that 
had run dry soon after its initial completion.  Lesser increases in water table levels 
were shown in MW-7 (+ 0.76 feet), MW-10 (+ 1.50 feet), and MW-11 (+ 0.96 
feet) (see Table 4-3).    
 

Table 4-3 Water Table Elevation Change between the PA/SI and the RI 

Well 
No. 

Elevation 
of Toc 

(ft AMSL) 

Depth to 
Water 

PA/SI (ft) 

Water Table 
PA/SI 

(ft AMSL) 

Depth to 
Water RI 

(ft) 
Water Table 
RI (ft AMSL) 

Change in 
Water Table 

(ft) 
MW-1 5.31 3.21 2.10 4.60 1.71 - 0.39 
MW-2 5.86 2.70 3.16 3.60 3.06 -0.10 
MW-3 5.04 2.78 2.26 3.99 1.14 -1.12 
MW-4 5.48 2.89 2.59 3.00 2.48 -0.11 
MW-5 6.28 4.02 2.26 4.80 1.48 -0.78 
MW-6 5.35 3.64 1.71 4.80 0.55 -1.16 
MW-7 27.30 23.26 4.04 22.50 4.80 +0.76 
MW-8 30.54 13.84 16.70 14.40 16.14 -0.56 
MW-9 28.48 22.38 6.10 18.70 10.78 +4.68 
MW-10 14.36 11.60 2.76 10.10 4.26 +1.50 
MW-11 17.04 11.46 5.58 10.50 6.54 +0.96 

 
MW-8 showed a slight decrease in water table elevation (-0.56 feet).  This may be 
the result of barometric pressure difference from the time of previous 
measurement.  The decline in heads in all the tidally affected wells surrounding 
the Site could reflect the barometric pressure also or a combination of this and 
tidal effects.  Because the range of decline in wells MW-1 through MW-6 is 
relatively large—0.1 foot (MW-2) to 1.16 feet (MW-6)—these declines likely 
reflect both barometric and tidal efficiency.  With this being the case, these wells 
would also reflect both the weather and tidal stage differences at the two dates of 
the two sets of measurements.  
 
The average change in water table elevation in the five wells unaffected by the 
tide (MW-7, MW-8, MW-9, MW-10 and MW-11) is 1.48 feet over an area of 
approximately 30 acres.  If it is assumed that the waste has an effective porosity 
of 0.25, this increase in thickness of the zone of saturation is equivalent to an 
extra recharge of 4.4 inches of water.  The groundwater within the landfill is 
underlain by low hydraulic conductivity materials (i.e., alluvium) and capped with 
low hydraulic conductivity materials (i.e., the landfill cap).  This means that the 
slight increase in hydraulic gradient outwards from the center of the landfill does 
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not substantially increase discharge from the saturated fill, as had previously been 
calculated during the PA/SI (see Appendix B).  
 
The recent increase from 1999 to 2001 in the hydraulic head within the landfill 
can be attributed to reduced evapotranspiration, reduced runoff, and increased 
infiltration resulting from the re-grading.  This condition may change when the 
pond is removed and the surface is fully vegetated.  Any future development, such 
as construction of a golf course with water hazards or irrigation, could result in 
further changes and additional infiltration.  These considerations will have to be 
factored into the design of the Site remedy. 
 
4.6.2 Groundwater Flow 
As discussed above, the conditions at the Site are changing as the result of recent 
modifications to the Site and may not yet have stabilized.  The water table has 
shown obvious changes in a period of months, which indicates that flow within 
the landfill must be comparatively rapid.  This is demonstrated by relatively high 
hydraulic conductivity values measured in MW-12 and MW-13, screened within 
the fill, and the rapid draining of the perched water table noted in MW-9 after its 
installation.  The low permeability of the cap, however, appears to be controlling 
groundwater migration and discharge around the periphery of the Site, as 
evidenced by the lack of leachate outbreaks around the toe of the landfill. 
 
As discussed in Section 4.3.2.2, the layers of material beneath the Site through 
which infiltrating precipitation must pass to be able to discharge to surface water 
are generally of low hydraulic conductivity and slow the rate of movement, such 
that no visible discharge of water has been observed. 
 
The symmetry of the groundwater mound underneath the cap (Figure 4-11) 
suggests that flow outwards is impeded similarly in every direction because 
hydraulic gradients are similar in all directions.  
 
Discharge points for the groundwater from under the landfill are all relatively 
close to the landfill material in every direction except possibly to the southeast.  
From the historic maps as well as observation, the groundwater discharge points 
are close to or at the boundaries of the fill as follows: 
 
■ To the north the groundwater discharges to Watts Branch. 
 
■ To the west discharge is to the Anacostia River. 
 
■ To the south discharge is to the river and probably to Piney Branch (beneath 

PEPCO and the D.C. Transfer Station).  Note:  it is unknown to what extent 
flow is affected by the 108-inch trunk sewer trench under the southeast and 
south sides of the landfill.  

 
■ To the southeast, flow is uncertain, but may pass beneath Thomas Elementary 

School and either south to Piney Branch, or north to the unnamed stream, or 
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into storm water drains discharging to the unnamed stream, unless it is inter-
cepted by the 108-inch trunk sewer trench; 

 
■ East of the Site, groundwater discharges to the unnamed stream and wetland, 

which originates at the surface as a discharge from the Grant Street storm wa-
ter drains.  Again, it is unknown to what extent flow is affected by the 108-
inch trunk sewer trench that runs under the southeast and south sides of the 
Site; however, if the trunk sewer trench has an effect, it will tend to channel 
flow along the trench to the unnamed stream or ditch or to Piney Run.  Al-
though no monitoring wells have been installed outside the Site and NPS 
property boundaries, the geologic setting and closeness of surface water 
coursing to the periphery of the Site make any long-range migration of 
groundwater from under the Site extremely unlikely. 

 
The trunk sewer discussed in Section 2.3 is pressurized and watertight and is 
therefore not gaining any groundwater from the Site.  It was installed during 1977 
and 1978, and its invert elevation is below sea level.  MW-11 and MW-13 
installed south and east of the trench have hydraulic heads that are interpreted to 
be part of the symmetrical mound of groundwater under the Site.  There is no 
indication that the trunk sewer trench affects groundwater flow at all because 
groundwater is interpreted to flow over the top of the sewer pipe without being 
deflected in any way. 
 
4.6.3 Discharge of Groundwater and Contaminants to the Surface 

Water 
An estimate of the volume of groundwater discharging to the surrounding surface 
water bodies from under the cap can only be approximated. 
 
The flux can be calculated by two methods: mass balance or flow across the Site 
perimeter.  The following explains the assumptions used to calculate the flow 
across the perimeter. 
 
The setting and conditions of the Site suggest that leachate will migrate laterally 
out of the landfill and discharge to the nearest surface water through low 
hydraulic conductivity layers.  There are no signs of leachate outbreaks or springs 
around the toe of the fill, and the hydraulic heads in the wells along the river and 
Watts Branch are very close to sea level.  None of these wells is artesian.  These 
factors suggest that there is only a thin layer of saturated material discharging 
laterally to surface water. 
 
Wells MW-10 and MW-11 on the east side of the fill encountered landfill waste 
and then natural clays and fine sand at approximately 7 to 9 feet BGS.  Water 
levels in these wells are at the fill/natural materials boundary in MW-10 but 
within the fill at MW-11.  The hydraulic conductivity of wells screened partly 
within saturated fill cannot be used to calculate seepage into adjoining surface 
water.  This is because the controlling factors in the rate of flow are (a) the 
hydraulic conductivity of the least permeable zone that the water must travel 
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through to reach surface water and (b) the cross-sectional area through which the 
water is moving.  Materials encountered at MW-10 and MW-11 do not represent 
the conditions at the very edge of the KPS Landfill adjacent to surface water 
because they are screened through landfill material.  
 
Along the Site boundaries with the Anacostia River and Watts Branch (west and 
north), the measured hydraulic conductivities are more representative of the 
materials through which leachate or groundwater must move to enter the surface 
water.  
 
Clays and silts were encountered below the former District Landfill cap in wells 
MW-1 through MW-6 along the Anacostia River and Watts Branch.  The low 
horizontal hydraulic conductivity of the material encountered and the slow rates 
of recharge of these wells show that discharge of leachate or groundwater from 
under the Site through these materials is very slow.  Because in layered alluvial 
deposits there are usually layers of clay, the vertical hydraulic conductivity is 
often an order of magnitude less than the horizontal, and vertical flow is therefore 
even slower than horizontal flow.  In addition, the alluvium lies on Arundel Clay, 
which is a dense hard clay that did not yield water to a large diameter (8-inch) 
borehole at a location (Langston Golf Course) just across the Anacostia River 
from Kenilworth Park.  This means that flow cannot go downwards but must go 
laterally into surface water.  This is because the hydraulic head in the first water 
supply aquifer beneath the landfill is higher than the head in any well on-site, as 
discussed in Section 4.3.2.2. 
 
To estimate the volume of flow leaving the Site under the conditions from June 
2001, it was assumed that the hydraulic conductivities on the east and south side 
of the Site average the same as those on the west and north.  The flow leaving the 
west and north sides of the Site was calculated and that quantity was doubled to 
account for the remaining parts of the perimeter.  Since the hydraulic conductivity 
is known for MW-1 through MW-6, the hydraulic gradients are known and a 
reasonable estimate can be proposed for the cross-sectional area involved, then 
the volume of estimated flow can be calculated.  These calculations are shown in 
Table 4-2 in Section 4.3.2.  
 
The seepage face was set arbitrarily low for the calculations performed in the 
PA/SI to reconcile the field observation of no apparent infiltration through the cap 
with the date of closure of the landfill and the still high groundwater mound 
within the Site.  The implication was that, despite not being replenished, the water 
table within the landfill had diminished very slowly, implying a slow leak to the 
outside. 
 
To account for the increase in the thickness of the zone of saturation around the 
toe of the landfill, due to the higher water table elevations measured in 2001, the 
original assumption of a 1-foot thick discharge face around the toe of the Site was 
increased to 1 meter.  
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With these assumptions, the flow discharging to the surface water has been 
estimated as 1,154 cubic meters per year (m3/yr).  The calculations are presented 
in Table 4-2.  The average flow of the Anacostia River past the Site is 
approximately 4.4 m3/sec or 139 million m3/yr, so the discharge from the Site is 
estimated at 0.0001% of the river flow.  
 
These numbers can be used to calculate the probable mass of contaminants dis-
charging to the river by multiplying the flow by the concentrations found in the 
monitoring wells adjacent to surface water in each segment of the Site.  The re-
sults of these calculations are presented in Table 4-4.  Ignoring such metals as 
calcium, magnesium, potassium, and sodium that have no MCL or RBC, the esti-
mated loading per year to the Anacostia River is approximately 10 kilograms.  
This is primarily (i.e., 99%) from iron, manganese, barium, and aluminum.  None 
of the metal concentrations, when allowing for the high dilution factor of 
groundwater by the flow of the Anacostia River, exceed the surface water criteria, 
as shown in Table 4-4. 
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Table 4-4   Estimated Loading of Metals from Groundwater to Surface Water, Kenilworth Park South Landfill

Metal 
Concentration 

(µg/L) a
Loading 

(grams/year) % of Total Loading
SW Standards 

(µg/L) b

Aluminum 1,250 222.5 2.20 NA
Antimony 14 2.5 0.025 4,300
Arsenic 25.8 4.6 0.045 0.14 c

Barium 2,130 379 3.76 NA
Chromium 11.9 2.1 0.021 NA
Cobalt 5.68 1.0 0.010 NA
Copper 58.1 10.3 0.10 NA
Iron 49,800 8,864 87.80 NA
Lead 24.3 4.3 0.04 NA
Manganese 3,180 566 5.61 NA
Nickel 121 21.5 0.21 4,600
Selenium 13.3 2.4 0.023 NA
Vanadium 8.6 1.5 0.015 NA
Zinc 74.8 13.3 0.13 NA
Total 10,096

a Maximum concentration found in wells adjacent to surface water (MW-1 to MW-6).
b DC criteria for class D surface water quality (21 DCMR Ch. 11, as amended Jan. 21, 2000).
c Criterion based on carcinogenicity (10 -6 risk).
Key:
µg/L = Micrograms per liter.
NA = Not available.
Flow of groundwater to surface water has been estimated as 178 m3 /year.
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Nature and Extent of 
Contamination 
 
 
 
 
5.1 Introduction 
This section presents the chemical analytical results of the RI field sampling ac-
tivities and provides a discussion of the types of contamination identified in each 
media and the extent of contamination distribution throughout the Site.  Both the 
results of previous investigations and the results of this RI have been considered 
in this evaluation of the nature and extent of contamination.     
 
Tables 3-1, 3-2, and 3-5 summarize the dates, times, and sample identification 
numbers for RI samples in surface soil, sediment, subsurface soil, and groundwa-
ter, respectively.  Tables 5-1 through 5-8 provide the analytical results of each 
medium sampled.  The analytical results that exceeded an appropriate screening 
criterion are highlighted.  This screening was intended to focus on the nature and 
extent of contamination rather than to identify COPCs.  An independent screening 
was conducted to identify the COPCs for the human health risk assessment and 
the contaminants of potential ecological concern (COPECs) for the SLERA.   
 
To focus the discussion of the nature and extent of contamination, analytical re-
sults were compared with the following screening criteria:  
 
■ Surface and subsurface soil concentrations were compared with EPA Region 3 

risk-based concentrations (RBCs) for residential soils;  
 

■ Sediment analytical results were compared with the EPA Region 3 BTAG 
values; and  
 

■ Groundwater analytical results were compared with the lowest available 
screening criteria between the tapwater RBCs, federal maximum contaminant 
levels (MCLs), and the District of Columbia water quality standards. 
 

Complete analytical results and data validation memos are provided in Appendix 
J.  Section 5.7 below summarizes the potential pathways for contaminant migra-
tion and the possible connections between contaminants in different media at the 
Site. 
 

5 
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Table 5-1 Analytical Results for Surface Soil Samples, Polynuclear Aromatic Hydrocarbons 
and Polychlorinated Biphenyls, Kenilworth Park South Landfill

RBCsb

7,770 N 422 J 42,600 N 16,600 N 26,400 N 4,700,000
ND ND ND ND ND N/A
100 N 40 J 26 J ND ND 23,000,000

50 J 41 J ND ND ND 220
463 N 382 N 509 N 100 J ND 22
598 N 347 N 493 N 121 J 147 J 220
237 N 203 J 169 J ND ND N/A
266 N 216 N 129 J 59 J 80 J 2,200
446 N 356 N 436 N ND ND 22,000

87 J 117 J 942 N 837 N 447 J 22
1,610 N 910 N 1,290 N 394 J 605 N 3,100,000

168 N ND 1,950 N 721 N 1,160 N 3,100,000
318 N 197 N 250 N ND ND 220
ND ND ND ND ND 1,600,000
413 N 195 N 318 N 77 J 88 J N/A

1,140 N 635 N 902 N 260 J ND 2,300,000
13,666 4,061 50,014 19,169 28,927 N/A

ND ND ND ND ND 320.000
742 ND 3,160 1,690 2,340 320.000

1,300 119 2,510 1,010 1,430 320.000
 
Notes:  Figures with highlights indicate values that exceed RBCs.

Key:
a KWS-SU-NE-5 is a duplicate of KWS-SU-NE-4
b EPA Region III RBCs for residential soils.
µg/kg = Micrograms per kilogram.
N/A = Not applicable.
ND = Not detected.
RBC = Risk based concentrations.

Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Total PAHs
Aroclor 1242
Aroclor 1254
Aroclor 1260

KWS-SU-NE-5aKWS-SU-NE-1 KWS-SU-NE-2 KWS-SU-NE-3 KWS-SU-NE-4
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Table 5-2   Analytical Results for Surface Soil Samples, Metals (mg/kg)
Kenilworth Park South Landfill

RBCsd

Aluminum 7400 10700 8660 6990 7610 78,000
Antimony 0.57 J ND 1.03 J 0.478 J 1.14 31
Arsenic 4.39 1.91 6.4 4.76 6.33 0.430
Barium 263 82.4 505 328 411 16,000
Beryllium 0.884 0.857 0.756 0.63 0.7 160
Cadmiumw 3.56 0.284 J 8.73 5.1 6.24 39
Calcium 6140 11900 10600 4080 12100 N/A
Chromium VI 100 39 394 256 362 230
Cobalt 7.91 14.3 8.04 7.68 7.59 N/A
Copper 171 28.8 406 236 284 3,100
Iron 20400 21700 21700 16400 18200 55,000
Lead c 192 28.7 366 222 316 400
Magnesium 2000 6960 2210 1620 5620 N/A
ManganeseN 295 486 267 265 258 1,600
MercuryM 3.05 0.0578 7.45 5.17 6.4 23
Nickel 24.3 39 31.4 21.1 31.5 1,600
Potassium 1550 1810 708 464 498 N/A
Selenium 2.91 3.72 1.58 1.51 3.75 390
Silver 29 ND 79.3 49 68.5 390
Sodium 77.2 J 63 J 97.7 J 50.9 J 69.7 J N/A
Vanadium 55.4 46.2 105 47.2 67.2 78
Zinc 390 63.7 831 530 628 23,000

Note:  Figures with highlights indicate values that exceed RBCs.
Key:
a KWS-SU-NE-5 is a duplicate of KWS-SU-NE-4.
b Chromium III.
c EPA Action Level.
d EPA Region III RBCs for residential soils.
M mercuric chloride value used
N Nonfood
w  Water value
mg/kg = Milligrams per kilogram.
N/A = Not applicable.
ND = Not detected.
RBCs = Risk-based concentrations.

KWS-SU-NE-5aKWS-SU-NE-1 KWS-SU-NE-2 KWS-SU-NE-3 KWS-SU-NE-4
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Table 5-3    

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-

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 with highlights 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 Surface Soil and Sediment Background Samples, Polychlorinated 
Biphenyls (µg/kg), Kenilworth Park South Landfill
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Table 5-4    

RBCsb

Acenaphthene 94.6 N 1380 N 521 N 71.4 J ND 630 N 4,700,000
Acenaphthylene 30.7 J ND ND 30.8 J ND 344 N N/A
Anthracene ND 86.4 N 2.93 J 1.23 J ND 3.6 J 23,000,000
Benz(a)anthracene 5.95 J 280 N 104 N 11.5 N 74.4 J 42.4 N 220
Benzo(a)pyrene 8.82 N 296 N 231 N 16.4 N 344 N 221 N 22
Benzo(b)fluoranthene 9.25 N 275 N 167 N 9.85 J 133 N 72.9 N 220
Benzo(g,h,i)perylene 5.39 J 175 N 228 N 15.6 J 82.2 J 19.5 J N/A
Benzo(k)fluoranthene 5.61 J 163 N 130 N 11.1 N ND 115 N 2,200
Chrysene 6.24 J 339 N 159 N 14.8 N 74.4 J 94.4 N 22,000
Dibenz(a,h)anthracene ND 29.1 J 243 N ND 791 N 64.2 N 22
Fluoranthene 24.3 N 1130 N 677 N 50.9 N 207 J 250 N 3,100,000
Fluorene ND 49.6 N ND ND 192 N 192 N 3,100,000
Indeno(1,2,3-cd)pyrene 4.9 J 163 N 190 N 12.3 N 62.6 J 30.4 N 220
Naphthalene ND ND ND ND ND ND 1,600,000
Phenanthrene 6.06 J 387 N 111 N 14.8 N 35.2 J 36.7 N N/A
Pyrene 19.1 J 817 N 638 N 35.7 N 106 J 61.1 N 2,300,000
Total PAHs 220.92 5570.1 3401.93 296.38 2101.8 2177.2 N/A
Aroclor 1242 ND ND ND ND ND ND 320
Aroclor 1254 ND 55.7 71.8 51.8 87.9 66.5 320
Aroclor 1260 7.85 J 22.4 J 32.3 ND 55.7 61.8 320

Note:  Figures with highlights indicate values that exceed RBCs.
Key at end of table.

Analytical Results for Subsurface Soil Samples, Polynuclear Aromatic Hydrocarbons and Polychlorinated Biphenyls (µg/kg), 
Kenilworth Park South Landfill

KWS-SS-AR-1 KWS-SS-AR-2 KWS-SS-AR-3 KWS-SS-AR-4 KWS-SS-AR-5 KWS-SS-AR-6a
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Table 5-4 

RBCsb

Acenaphthene ND 16200 N ND 206 N 4720 N 4,700,000
Acenaphthylene ND ND ND 216 N 875 J N/A
Anthracene ND 1740 N 85.4 J 28.9 N 189 N 23,000,000
Benz(a)anthracene 168 J 5860 N 89.6 J 117 N 894 N 220
Benzo(a)pyrene 899 N 6250 N 306 N 113 N 873 N 22
Benzo(b)fluoranthene 559 J 6370 N 354 N 123 N 1310 N 220
Benzo(g,h,i)perylene 1450 J 4430 N 144 J 61.5 N 660 N N/A
Benzo(k)fluoranthene 268 J 3820 N 211 N 109 N 649 N 2,200
Chrysene 499 J 7090 N 346 N 150 N 1110 N 22,000
Dibenz(a,h)anthracene ND ND 302 J ND ND 22
Fluoranthene 2880 N 24400 N 1450 N 518 N 3700 N 3,100,000
Fluorene ND ND ND 13.7 J ND 3,100,000
Indeno(1,2,3-cd)pyrene 264 J 4110 N 156 J 65.3 N 684 N 220
Naphthalene ND ND ND ND 3250 N 1,600,000
Phenanthrene 958 N 6410 N 503 N 158 N 611 N N/A
Pyrene 664 J 19900 N 983 N 149 N 2260 N 2,300,000
Total PAHs 8609 106580 4930 2028.4 21785 N/A
Aroclor 1242 47.7 ND ND ND ND 320
Aroclor 1254 123 ND 150 ND ND 320
Aroclor 1260 105 22.8 9.13 J 12.6 J 21.5 320

Note:  Figures with highlights indicate values that exceed RBCs.
Key at end of table.

Analytical Results for Subsurface Soil Samples, Polynuclear Aromatic Hydrocarbons and Polychlorinated Biphenyls 
(µg/kg), Kenilworth Park South Landfill

KWS-SS-WA-1 KWS-SS-WA-2 KWS-SS-WA-3 KWS-SS-WA-4 KWS-SS-WA-5
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Table 5-4 

RBCsb

Acenaphthene 697 J ND 708 N ND 4,700,000
Acenaphthylene ND ND ND 171 N N/A
Anthracene 211 N 129 N 159 N 16.6 N 23,000,000
Benz(a)anthracene 214 N 111 N 327 N 98.7 N 220
Benzo(a)pyrene 681 N 65.5 N 255 N 59.2 N 22
Benzo(b)fluoranthene 688 N 134 N 303 N 63.5 N 220
Benzo(g,h,i)perylene 542 N 26.2 J 170 N 33.1 N N/A
Benzo(k)fluoranthene 378 N 117 N 173 N 39.5 N 2,200
Chrysene 707 N ND 416 N 103 N 22,000
Dibenz(a,h)anthracene 75.9 J 184 N 169 N 27.1 N 22
Fluoranthene 2570 N 1280 N 1230 N 510 N 3,100,000
Fluorene 49.8 J 132 N 54.4 N 17.6 N 3,100,000
Indeno(1,2,3-cd)pyrene 432 N 85.7 N 154 N 38.1 N 220
Naphthalene ND 1200 N ND 226 N 1,600,000
Phenanthrene 752 N 548 N 497 N 133 N N/A
Pyrene 2710 N 842 N 992 N 336 N 2,300,000
Total PAHs 10707.7 4854.4 5607.4 1872.4 N/A
Aroclor 1242 122 149 ND 56.8 320
Aroclor 1254 119 111 ND 38.4 320
Aroclor 1260 48 22 J ND 7.37 J 320

Note: Figures with highlights indicate values that exceed RBCs.
Key :
a KWS-SS-AR-6 is a duplicate of KWS-SS-AR-5.
b EPA Region III RBCs for residential soils.
µg/kg = Micrograms per kilogram.
N/A = Not applicable.
ND = Not detected.
RBCs = Risk-based concentrations.

Analytical Results for Subsurface Soil Samples, Polynuclear Aromatic Hydrocarbons and 
Polychlorinated Biphenyls (µg/kg), Kenilworth Park South Landfill 

KWS-SS-NE-1 KWS-SS-NE-2 KWS-SS-NE-3 KWS-SS-NE-4
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Table 5-5    
Analyte RBCsd

Aluminum 7740 8860 8830 31800 20000 27000 78,000
Antimony 4.9 9.01 5.3 34.2 32.1 39.2 31
Arsenic 2.93 3.78 4.12 4.89 J ND ND 0.430
Barium 38.7 108 71 1020 540 738 16,000
Beryllium 0.567 0.515 J 0.55 0.635 0.2 J ND 160
Cadmiumw ND 1.11 ND 6.64 6.84 7.16 39
Calcium 1200 2730 948 30900 6850 6390 N/A
Chromium VI 11.9 25.1 14.9 59.7 51.7 54.5 230
Cobalt 7.64 9.2 9.11 15.1 13.5 15.5 N/A
Copper 17.3 68.5 22.8 918 416 715 3,100
Iron 16500 25200 17300 81700 83700 108000 55,000
Lead c 13 192 24.6 2800 6960 1230 400
Magnesium 1220 1670 1450 6010 1170 1390 N/A
ManganeseN 258 155 770 722 813 967 1,600
MercuryM 0.0851 0.348 0.145 0.0701 0.664 0.586 23
Nickel 9.76 20 10.7 232 67.8 80.4 1,600
Potassium 801 839 1100 1870 818 714 N/A
Selenium ND ND ND ND ND ND 390
Silver 0.599 J 1.92 0.992 J 13.2 95 110 390
Sodium ND ND ND 8480 1800 997 N/A
Vanadium 23.9 54.2 27.2 662 125 246 78
Zinc 44.3 233 65.3 2990 1350 1380 23,000

Note:  Figures with highlights indicate values that exceed RBCs.
Key at end of table.

Analytical Results for Subsurface Soil Samples, Metals (mg/kg), Kenilworth Park South Landfill
KWS-SS-AR-1 KWS-SS-AR-2 KWS-SS-AR-3 KWS-SS-AR-4 KWS-SS-AR-5 KWS-SS-AR-6a
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Table 5-5 

RBCsd

Aluminum 4740 9350 2610 6270 5860 78,000
Antimony 0.814 J ND 62.3 6.77 1.57 31
Arsenic 4.65 3.66 39.3 14.8 5.27 0
Barium 165 92.3 5000 2440 177 16,000
Beryllium 0.468 J 0.935 ND 0.532 J 0.384 J 160
CadmiumW 0.624 0.379 J 3.21 J 1.55 J 0.94 39
Calcium 45800 7790 22300 11800 17500 N/A
Chromium VI 19.6 25.9 295 139 27.6 230
Cobalt 5.95 12 21.8 16.3 4.44 N/A
Copper 62.6 29.3 687 538 1420 3,100
Iron 16100 24500 286000 169000 22800 55,000
Lead c 302 60.5 10500 3300 1770 400
Magnesium 2810 3320 1940 1400 3230 N/A
ManganeseN 326 261 1570 1470 621 1,600
MercuryM 0.265 0.23 0.636 0.287 0.512 23
Nickel 14.2 23.3 118 88.5 62.3 1,600
Potassium 773 1510 403 689 568 N/A
Selenium 9.78 3.41 10.6 J 13.3 4.3 390
Silver 0.771 J ND ND ND ND 390
Sodium 131 107 776 317 628 N/A
Vanadium 25.1 32.1 28.7 33.6 27.9 78
Zinc 148 98.9 2290 1670 500 23,000

Note:  Figures with highlights indicate values that exceed RBCs.
Key at end of table.

Analytical Results for Subsurface Soil Samples, Metals (mg/kg), Kenilworth Park South Landfill

KWS-SS-WA-1 KWS-SS-WA-2 KWS-SS-WA-3 KWS-SS-WA-4 KWS-SS-WA-5
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Table 5-5 

RBCsd

Aluminum 19100 3680 7830 8660 78,000
Antimony 0.591 J 1.25 ND ND 31
Arsenic 13.2 7.46 J 2.77 4.89 0.430
Barium 374 203 63.8 68.7 16,000
Beryllium 1.95 0.26 J 0.804 0.986 160
Cadmiumw 3.15 J 2.2 J 0.252 J 0.382 J 39
Calcium 10700 16000 1550 3390 N/A
Chromium VI 52.2 34.3 18.6 26.6 230
Cobalt 14.8 5.82 9.59 8.81 N/A
Copper 152 67.7 17 25.4 3,100
Iron 69100 62900 20800 37200 55,000
Lead c 378 722 27.4 58.7 400
Magnesium 2930 1210 1570 1600 N/A
ManganeseN 812 386 234 266 1,600
MercuryM 0.144 0.344 0.101 0.311 23
Nickel 35.6 22.7 12.8 11.7 1,600
Potassium 2740 350 685 792 N/A
Selenium 6.3 6.19 1.84 2.85 390
Silver ND ND ND ND 390
Sodium 731 164 64.6 J 129 N/A
Vanadium 58.3 16.3 J 24.8 25.8 78
Zinc 1010 850 48.1 112 23,000

Note:  Figures with highlights indicate values that exceed RBCs.
Key:
a KWS-SS-AR-6 is a duplicate of KWS-SS-AR-5.
b Chromium III.
c EPA Action Level.
d EPA Region III RBCs for residential soils.
M mercuric chloride value used
N Nonfood value
W water value
mg/kg = Milligrams per kilogram.
N/A = Not applicable.
ND = Not detected.
RBC = Risk-based concentration.

Analytical Results for Subsurface Soil Samples, Metals (mg/kg), Kenilworth 
Park South Landfill

KWS-SS-NE-1 KWS-SS-NE-2 KWS-SS-NE-3 KWS-SS-NE-4
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Table 5-6
Regulatory 

Levelb

Arsenic ND ND ND ND ND ND 5.0
Barium 1.73 2.49 0.979 3.05 3.97 3.25 100.0
Cadmium 0.0099 J 0.00414 J ND J ND 0.00355 J 0.0017 J 1.0
Chromium 0.0105 J 0.0177 J 0.00564 J 0.0186 J 0.0129 J 0.0176 J 5.0
Lead 1.86 0.206 0.0536 J 0.0452 J 3.04 0.272 5.0
Selenium ND ND 0.0132 ND ND ND 1.0
Silver ND ND ND ND ND ND 5.0

Note:  Figures with highlights indicate values that exceed RBCs.
Key at end of table.

Arsenic ND ND ND 5.0
Barium 0.346 0.336 0.379 100.0
Cadmium 0.00284 J ND ND 1.0
Chromium ND ND ND 5.0
Lead 0.111 J 0.02 J 0.0648 J 5.0
Selenium 0.0182 J ND ND 1.0
Silver ND ND ND 5.0

Note:  Figures in bold indicate values that exceed RBCs.
Key:
a KWS-SS-OL-6 is a duplicate of KWS-SS-OL-5.
b as per 40 CFR 261.24.
D = Duplicate.
mg/kg = Milligrams per kilogram.
N/A = Not applicable.
ND = Not detected
RBC = Risk-based concentration.

Analytical Results for Subsurface Soil Samples, TCLP Metals (mg/L), Kenilworth Park South Landfill

KWS-SS-OL-1 KWS-SS-OL-2 KWS-SS-OL-3 KWS-SS-OL-4 KWS-SS-OL-5 KWS-SS-OL-6a

KWS-SS-NL-1 KWS-SS-NL-2 KWS-SS-NL-3
Regulatory 

Levelb
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Bis(2-ethylhexyl)phthalate 6.63 J ND 9.07 J 6 4.80 N/A

1,4-Dichlorobenzene 3.4 J 3.38 J ND 75 0.47 75
Acetone 8.41 J 7.6 J ND N/A 5500.00 N/A
Chlorobenzene 2.8 J 2.75 J ND 100 90.00 N/A
Carbon disulfide ND ND 4.58 J N/A 1000.00 N/A

alpha-Chlordaneg ND ND 0.012 J N/A 0.19 N/A
Endosulfan IE ND ND 0.012 J N/A 220.00 N/A

Aroclor 1242 0.327 J 0.317 J ND 0.5 0.03 N/A
Aroclor 1254 ND ND ND 0.5 0.03 N/A
Aroclor 1260 ND ND ND 0.5 0.03 N/A

Note: Figures with highlights indicate values that exceed RBCs for tap water. Figures with bold indicate values that exceed primary or secondary MCL
Italicized figure indicates lowest screening value
Key:
a Maximum contaminant level (MCL) (National Primary Drinking Water Regulations).
b Risk-Based Concentration for Tap Water (EPA Region 3, 2002a).
c DC criteria for class G1 groundwater quality (21 DCMR 1150-1158).
d KWS-MW-12D is a duplicate of KWS-MW-12.
D = Duplicate
E  Endosulfan value used
g Chlordane value used
µg/L = Micrograms per liter.
MCL = Maximum contaminant level.
N/A Not applicable.
ND = Not detected.

KWS-MW-13KWS-MW-12DdKWS-MW-12

Table 5-7   Analytical Results for Groundwater Samples, Organic Compounds (μg/L), Kenilworth Park South 
Landfill  

GW 
StandardscRBCs bMCLa
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Table 5-8   

MCL Secondary RBC DC DC-Secondary g

Aluminum 969 859 187 J 404 144 J 587 1250 N/A 50-200 37000 N/A
Antimony 13.1 14 5.55 J 2.63 J 2.67 J ND ND 6 N/A 15 N/A
Arsenic 9.63 J ND 25.8 15.3 J ND ND ND 10 N/A 0.045 50
Barium 459 2130 349 345 191 245 782 2000 N/A 7300 1000
Beryllium ND ND ND ND ND ND ND 4 N/A 73 N/A
Cadmiumw ND ND ND ND ND ND ND 5 N/A 18 5
Calcium 81700 68300 64500 41300 68000 54100 19700 N/A N/A N/A N/A
Chromium VI 11.9 4.28 J ND ND ND 10 3.79 J 100 N/A 110 100
Cobalt 4.69 J ND 5.68 J ND ND 4.97 J ND N/A N/A N/A N/A
Copper 10.4 J 14.5 J 5.36 J 20.4 9.33 J 58.1 9.31 J 1300 AL 1000 1500 N/A 1000
Iron 45900 49800 16400 1390 5930 6840 3780 N/A 300 26000 N/A
Lead ND 6.46 ND 3.77 J 3.49 J ND 24.3 15 AL N/A N/A 50
Magnesium 56300 50000 41400 41400 31200 20800 19500 N/A N/A N/A N/A
ManganeseN 3180 258 1290 252 1070 1780 52 N/A 50 730 N/A
MercuryM ND ND ND ND ND ND ND 2 N/A 11 2
Nickel ND ND 57.5 24.5 ND 121 ND N/A N/A 730 N/A
Potassium 66100 64900 87600 153000 66800 43000 61200 N/A N/A N/A N/A
Selenium 8.05 J 13.3 J 9.04 J 8.23 J 8.31 J ND 7.72 J 50 N/A 180 50
Silver ND ND ND ND ND ND ND N/A 100 180 50
Sodium 162000 140000 246000 564000 376000 314000 176000 N/A N/A N/A N/A
Vanadium 3.05 J 3.07 J ND 8.6 J 6.04 J 8.27 J 3.08 J N/A N/A 37 N/A
Zinc 14.4 45 9.29 J 18.1 19.4 74.8 70.7 N/A 5000 11000 N/A

Note: Figures with highlights indicate values that exceed the lowest screening value (not including secondary standards). Figures in bold indicate values that exceed the lowest primary or secondary MCL

Key at end of table.

Analytical Results for Groundwater Samples, Metals (μg/L), Kenilworth Park South Lan

KWS-MW-1 KWS-MW-2 KWS-MW-3 KWS-MW-4 KWS-MW-5 KWS-MW-6 KWS-MW-7

 02:001096_OX38_10-B2407
Tables 5-1 to 5-8_062508 update.xls-T5_8-6/26/2008

B-1536



Table 5-8 Analytical Results for Groundwater Samples, Metals (μg/L), Kenilworth Park South Landfill   

MCLa Secondary RBCs b GW Standardsf DC Secondaryg

Aluminum ND ND ND ND ND ND ND ND N/A 50-200 37,000 N/A
Antimony ND ND 6.33 J 13 8.26 J 4.55 J 3.58 J 3.41 J 6 N/A 15 N/A
Arsenic 9.89 J 9.5 J ND ND 13.7 J ND ND ND 10 N/A 0.05 50
Barium 1230 1240 1290 1310 6880 287 289 847 2,000 N/A 7,300 1,000
Beryllium ND ND ND ND ND ND ND ND 4 N/A 73 N/A
Cadmiumw ND ND ND ND ND ND ND ND 5 N/A 18 5
Calcium 36700 37000 102000 117000 123000 114000 114000 124000 N/A N/A N/A N/A
Chromium VI ND ND ND ND ND ND ND 9.91 J 100 N/A 110 100
Cobalt ND ND ND ND ND ND ND ND N/A N/A N/A N/A
Copper ND ND ND 20.4 ND 6.07 J 4.53 J 5.79 J 1300 AL 1,000 1,500 N/A 1,000
Iron 7160 7220 23500 38000 27400 9490 9600 92800 N/A 300 26,000 N/A
Lead ND ND ND 53.4 3.62 J ND ND ND 15 AL N/A N/A 50
Magnesium 65700 66400 29100 34600 35500 29500 29600 17900 N/A N/A N/A N/A
ManganeseN 38.7 39.3 140 310 74.6 360 364 722 N/A 50 730 N/A
MercuryM ND ND ND ND ND ND ND ND N/A N/A 11 2
Nickel ND ND ND 13.8 J ND ND ND ND N/A N/A 730 N/A
Potassium 104000 104000 49700 17300 16800 25200 25200 8820 N/A N/A N/A N/A
Selenium 9.64 J 7.76 J 9.25 J 12.1 J 8.22 J ND 14.2 J 9.34 J 50 N/A 180 50
Silver ND ND ND ND ND ND ND ND N/A 100 180 50
Sodium 431000 441000 187000 50600 44000 66800 67000 11600 N/A N/A N/A N/A
Vanadium ND ND ND ND ND ND ND 4.54 J N/A N/A 37 N/A
Zinc 7.88 J 8.15 J 5.26 J 16.7 13.6 24 22.6 73.7 N/A 5,000 11,000 N/A

Note: Figures with highlights indicate values that exceed RBCs for tap water. Figures with in bold indicate values that exceed primary or secondary MCL
Italicized figures indicate the lowest screening value
Key:
a Maximum contaminant level (MCL) (National Primary Drinking Water Regulations). D = Duplicate.
b Risk-Based Concentration for Tap Water (EPA Region 3, 2002a). μg/L = Micrograms per liter.
c EPA Action Level. MCL = Maximum contaminant level.
d National Secondary Drinking Water Regulations (not enforceable). N/A = Not applicable.
e Risk-Based Concentration for Chromium III. ND = Not detected.
f DC primary criteria for class G1 groundwater quality (21 DCMR 1150-1158). RBC = Risk-Based Concentration (EPA Region 3)
g DC groundwater secondary standard.
h  KWS-MW-12D is a duplicate of KWS-MW-12. 

KWS-MW-11 KWS-MW-12 KWS-MW-12Dh KWS-MW-13KWS-MW-8 KWS-MW-8D KWS-MW-9 KWS-MW-10
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5.  Nature and Extent of Contamination 
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The symbol ND indicates that the analyte was not detected at that method detec-
tion limit.  Samples with a “J” qualifier indicate that the analyte was detected but 
at a level below which it could be reliably quantified, so these are estimated lev-
els.  N/A (not analyzed) indicates that samples were not analyzed for that particu-
lar analyte. 
 
5.2 Background and Off-Site Soil and Sediment Samples 
“Background” refers to the concentration of naturally-occurring analytes such as 
metals and metalloids.  The concept of “background” does not apply to anthropo-
genic analytes such as PCBs and PAHs, since these do not occur naturally in the 
environment.  Samples of surface soils are considered to be “background” or “off-
site” if they are from areas not directly affected by Site-related activities.  “Back-
ground” or “off-site” sediment samples normally refer to upstream samples.  In 
tidal waters, where directions of flow are periodically reversed (as discussed in 
section 4.5), “background” refers to locations that are unlikely to be affected by a 
suspected source or the movements of sediment during tidal reversals.  For the 
purpose of identifying possible contaminant sources and migration patterns, 
proximate off-site concentrations of anthropogenic contaminants (e.g., PAHs, 
PCBs, pesticides) and background concentrations of naturally-occurring analytes 
(e.g., metals) are discussed below.     
 
Background and off-site surface soil samples were collected during this field in-
vestigation.  These samples included 5 surface soil samples (SS-29, SS-30, SS-32, 
SS-33, and SS-34) and 4 sediment samples (SED-1, SED-12, SMP-A, and SMP-
B) from the PA/SI (E & E June 2000), 9 surface soil samples (KWS-SU-BK-1 
through BK-9), and 1 sediment sample (SU-BK-10) during the RI.  Background 
and off-site sample results are listed in Tables 1 through 7 in Appendix L.  Table 
3-1 lists all the background surface soil and sediment samples collected during the 
RI field investigation, with the date, analyses requested, and location of the sam-
ples.  Locations of the samples are also indicated on Figure 3-2. 
 
During the KPN RI, two surface soil samples (KPN-SU-BK-1 and KPN-SU-BK-
2) were collected in Kenilworth Aquatic Gardens to supplement the existing data-
base of background and off-site samples collected for this investigation.  The two 
samples collected during the KPN RI were analyzed for SVOCs, pesticides, 
PCBs, and metals.     
 
The District of Columbia Department of Health requested that 17 additional sam-
ples be collected from the Thomas Elementary School schoolyard adjoining the 
Site (see Figure 5-1a).  These samples were analyzed for SVOCs, PCBs, and met-
als (see Tables 8 through 10 in Appendix L).  The results of the additional sam-
pling showed that organics and metals levels in the schoolyard soils are very simi-
lar to background and off-site locations in the area and are unaffected by the land-
fill.  Thus, the samples from the schoolyard can be used for comparison purposes.  
Analytical results of the 17 samples from the Thomas Elementary School school-
yard and the two background samples taken during the KPN RI have been com-
bined with the 14 previously collected samples from the schoolyard, from Kenil-
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worth Aquatic Gardens, and from other surrounding park areas to establish off-
site levels of PCBs, PAHs, and metals used for comparison with the surface soils 
at the Site. 
 
The following discussion addresses the levels of 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 analyte concentrations. 
 
5.2.1 Surface Soil 
Arsenic was detected in all background samples and ranged in concentration from 
2.97 milligrams per kilogram (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 PA/SI.   
 
Benzo(a)pyrene ranged from non-detect to 900,000 micrograms per kilograms 
(µg/kg) .  Total PAHs ranged from 0.85 µg/kg to 861 µg/kg and had an average 
concentration of 2,200 µg/kg.   
 
The irregular distribution in the off-site samples of PAHs, including benzo(a) 
pyrene, suggests that much of the distribution is a function of a non-uniform an-
thropogenic series of sources.  
 
The two most commonly detected Aroclors (a group of PCBs) at the Site are 
Aroclor 1254 and Aroclor 1260.  Off-site levels for Aroclor 1254 range from non-
detect to 79.5 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 schoolyard at 
sample locations KS-SS-01 and KS-SS-02 at concentrations of 470 µg/kg and 610 
µg/kg, respectively.   
 
Seventeen off-site samples in the Thomas Elementary School schoolyard and 2 
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 to 120 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 4 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 1 sample at a concentration of 3.4 µg/kg, and beta-BHC 
was found in 1 sample at a concentration of 3.2 µg/kg.  
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5.2.2 Sediment 
Two sets of sediment upstream samples were collected during the PA/SI.  It was 
determined that most of the first samples, but not all, were close enough to the 
Site that they may have been influenced by the Site through tidal fluctuations of 
the Anacostia River.  A second round of background and off-site sediment sam-
ples (SMP-A and SMP-B) was collected approximately 1 mile upstream of the 
Site.  These samples were analyzed for PCBs, PAHs, and several metals.  They 
showed maximum levels of Aroclors 1242, 1254, and 1260 at 68 micrograms per 
kilogram (µg/kg), 57.1 µg/kg, and 64.1 µg/kg, respectively, and a maximum level 
of total PAHs at 11,493 µg/kg (see Figures 5-1 through 5-4).  Maximum levels of 
metals in these samples were arsenic at 6.58 mg/kg; barium at 108 mg/kg; cad-
mium at 0.994 mg/kg (see Figure 5-5); chromium at 62.5 mg/kg; lead at 81.3 
mg/kg (Figure 5-6); and mercury at 0.245 mg/kg (Figure 5-7).  Selenium and sil-
ver 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.”   
 
The off-site sediment sample KWS-SU-BK-10, collected during the KPS RI at the 
discharge point for the Grant Street storm drain adjacent to the Thomas School 
showed levels of PCBs (Aroclor 1254) up to 278 µg/kg.  This strongly implies 
that the PCBs in sediments around the Site may have off-site sources and are not 
related to the landfill.  
 
5.3 Sediment Analytical Results and Contaminant 

Distribution 
No sediment samples were collected as part of the RI; therefore the following dis-
cussion of contaminant distribution uses the results of the 1998 sampling and the 
PA/SI.  Five sediment samples (SD-1 – SD-5) were collected during the 1998 in-
vestigation and analyzed for BNAs, TPHs, and metals.  Twenty-six sediment 
samples were collected during the PA/SI in 2 rounds of sampling.  Fourteen sam-
ples (SED-1 – SED-14) were collected in round 1 of sampling, including 2 back-
ground samples (SED-1 and SED-12).  These were analyzed for BNAs, TPH, pes-
ticides, PCBs, and metals.  Twelve samples (SMP-A – SMP-N) were collected in 
round 2, including 2 background samples (SMP-A and SMP-B), and analyzed for 
PAHs, PCBs, and metals.  The distribution of selected contaminants in sediment 
samples collected around the landfill during both the 1998 investigation and the 
PA/SI are shown in Figures 5-8 through 5-18.  The analytical results for these 
samples are found in Appendices A and B and are discussed below.  All sedi-
ments were screened against freshwater sediment 2006 BTAG values. 
 
5.3.1 Sediment SVOCs Analytical Results and Distribution 
Every sediment sample collected during the 1998 study and PA/SI contained at 
least 1 PAH that exceeded screening values, including benz(a)anthracene, pyrene, 
and chrysene.  Sample locations SED-4 and SED-14 from the PA/SI and sample 
SD-4 from the 1998 sampling had the greatest number of analytes exceeding the 
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screening value.  The following table summarizes the range of detected values 
and number of exceedances of the screening values. 
 

Table 5-9 Range of PAH Detections in the 1998 Investigation and 
PA/SI Sediment Samples 

Pesticide 

Minimum 
Detected 

Value 
(μg/kg) 

Maximum 
Detected 

Value 
(μg/kg) 

Screening 
Value s 
(μg/kg) 

Number of 
Exceedances of the 

Screening Value/Total 
Number of Sediment 

Samples 
Acenaphthene 49 J 962 J 6.7 6/27 
Acenaphthylene 51 J 150 J 5.9 2/27 
Anthracene 29.9 J 360 57.2 14/27 
Benz(a)anthracene 98.3 920 108 26/27 
Benzo(a)pyrene 129 1290 150 25/27 
Benzo(b)fluoranthene 193 1880 Not available Not available 
Benzo(g,h,i)perylene 76 J 933 170 15/27 
Benzo(k)fluoranthene 119 3,470 240 25/27 
Chrysene 163 1,200 J 166 27/27 
Dibenz(a,h)anthracene 47 J 240 J 33 6/27 
Fluoranthene 305 J 2,000 423 24/27 
Fluorene 51 J 180 J 77.4 1/27 
Indeno(1,2,3-cd)pyrene 36 J 1,500 J 17 22/27 
2-Methylnaphthalene 85 J 640 J 20.2 4/27 
Naphthalene 76 J 200 J 176 1/27 
Phenanthrene 89.2 J 1,900 204 20/27 
Pyrene 296 2,800 195 27/27 

Total PAHs (μg /kg) 1752.2 13,779   
Key: 
 
J = Estimated value. 

 
In the first round of PA/SI sampling in 2000, PAHs were ubiquitous in sediments.  
The off-site samples contained PAHs that exceeded the screening values for many 
PAHs.  However, the grain sizes found in these samples were not directly 
comparable to the other sediment samples, which made it difficult to interpret the 
results.  This resulted in the NPS proposing a second round of sampling using 
sieved samples.  In the second round of sampling for the PA/SI, sediments 
collected from the reach of the Anacostia River adjacent to the Site ranged from 
2,130 to 13,779 μg/kg of total PAHs.  
 
Ten of 17 sediment samples collected during the 1998 sampling and the PA/SI 
exceeded the screening levels for bis(2-ethylhexyl) phthalate.  
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Scale
Figure 5-1   Aroclor 1242 in Sediment Samples (ug/kg) 

Kenilworth Park South Landfill
Washington D.C.

Source: ESRI, 2005; Ecology 
& Environment, Inc., 2008
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Scale
Figure 5-2   Aroclor1254 in Sediment Samples (ug/kg) 

Kenilworth Park South Landfill
Washington D.C.

Source: ESRI, 2005; Ecology 
& Environment, Inc., 2008
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Scale
Figure 5-3   Aroclor 1260 in Sediment Samples (ug/kg) 

Kenilworth Park South Landfill
Washington D.C.

Source: ESRI, 2005; Ecology 
& Environment, Inc., 2008
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Scale
Figure 5-4   Total PAH in Sediment Samples (mg/kg) 

Kenilworth Park South Landfill
Washington D.C.

Source: ESRI, 2005; Ecology 
& Environment, Inc., 2008
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Scale
Figure 5-5   Cadmium in Sediment Samples (mg/kg) 

Kenilworth Park South Landfill
Washington D.C.

Source: ESRI, 2005; Ecology 
& Environment, Inc., 2008
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Scale
Figure 5-6   Lead in Sediment Samples (mg/kg) 

Kenilworth Park South Landfill
Washington D.C.

Source: ESRI, 2005; Ecology 
& Environment, Inc., 2008
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Figure 5-7   Mercury in Sediment Samples (mg/kg) 

Kenilworth Park South Landfill
Washington D.C.

Source: ESRI, 2005; Ecology 
& Environment, Inc., 2008
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Scale Figure 5-8   Total PAH in Sediment Samples (mg/kg) 
Kenilworth Park South Landfill

Washington D.C.

Source: ESRI, 2005; Ecology 
& Environment, Inc., 2008
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Figure 5-9   Benzo(a)Pyrene in Sediment Samples (ug/kg) 

Kenilworth Park South Landfill
Washington D.C.

Source: ESRI, 2005; Ecology 
& Environment, Inc., 2008
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Scale Figure 5-10   DDD in Sediment Samples (ug/kg)
Kenilworth Park South Landfill

Washington D.C.
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Scale Figure 5-11   DDE in Sediment Samples (ug/kg)
Kenilworth Park South Landfill

Washington D.C.
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Scale Figure 5-12   DDT in Sediment Samples (ug/kg)
Kenilworth Park South Landfill

Washington D.C.
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Scale Figure 5-13   Aroclor 1242 in Sediment Samples (ug/kg) 
Kenilworth Park South Landfill

Washington D.C.

Source: ESRI, 2005; Ecology 
& Environment, Inc., 2008
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Figure 5-14   Aroclor 1254 in Sediment Samples (ug/kg) 

Kenilworth Park South Landfill
Washington D.C.

Source: ESRI, 2005; Ecology 
& Environment, Inc., 2008
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Figure 5-15   Aroclor 1260 in Sediment Samples (ug/kg) 

Kenilworth Park South Landfill
Washington D.C.

Source: ESRI, 2005; Ecology 
& Environment, Inc., 2008
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Scale
Figure 5-16   Cadmium in Sediment Samples (mg/kg) 

Kenilworth Park South Landfill
Washington D.C.

Source: ESRI, 2005; Ecology 
& Environment, Inc., 2008
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Scale
Figure 5-17   Lead in Sediment Samples (mg/kg) 

Kenilworth Park South Landfill
Washington D.C.

Source: ESRI, 2005; Ecology 
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Scale Figure 5-18   Mercury in Sediment Samples (mg/kg) 
Kenilworth Park South Landfill

Washington D.C.
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Distribution of Contamination 
Total PAHs found in sediment samples collected along the Anacostia River 
showed no consistent pattern.  Sample locations SED-4, SED-8, SED-14, SMP-I, 
and SMP-G had the highest total PAHs, with 12,950 μg/kg, 10,660 μg/kg, 9,830 
μg/kg, 12,900 μg/kg, and 13,779 μg/kg, respectively (see Figure 5-8).  The highest 
detections of benzo(a)pyrene along the Anacostia River also occurred in these 
samples (see Figure 5-9).  SED-8 and SED-14 are located on the east side of the 
Anacostia River, while SED-I and SMP-G are located on the west side of the 
Anacostia River.  The range of detections of both total PAHs and benzo(a)pyrene 
was within one order of magnitude between the lowest and highest detection (i.e., 
not highly varied).  The lack of a pattern of PAH distribution may be attributable 
to multiple sources of PAHs, the depositional characteristics of the river banks, 
and tidal fluctuations. 
 
The highest concentration on-site (SED-4) for both total PAHs and 
benzo(a)pyrene was collected from the sediment in the stream/ditch running 
alongside the east side of the landfill.  This stream originates in the storm water 
drain from Grant Street and discharges to the surface adjacent to the Thomas 
Elementary School schoolyard.   
 
5.3.2 Sediment Pesticide Analytical Results and Distribution 
Pesticides were analyzed only in the first round of the PA/SI.  All sample 
locations contained concentrations of at least 4 pesticides exceeding their 
respective screening values.    
 
Aldrin, alpha-chlordane, gamma-chlordane, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, 
dieldrin, endrin, heptachlor epoxide, and methoxychlor were detected in 
sediments.  The following table summarizes the range of detections and number 
of exceedances of the screening values. 
 

Table 5-10 Range of Pesticide Detections in PA/SI Sediment Samples 

Pesticide 

Minimum 
Detected 

Value 
(μg/kg) 

Maximum 
Detected 

Value 
(μg/kg) 

Screen-
ing Val-

ues 
(μg/kg) 

Number of Exceedances of 
the Screening  Value/Total 
Number of Sediment Sam-

ples 
Aldrin 4.3 35 2 5/12 
alpha-Chlordane 3.5 58 3.24 12/12 
Gamma-Chlordane 1.3 72 3.24 10/12 
4, 4'-DDD 4 41 4.88 8/12 
4, 4'-DDE 3.3 15 3.16 11/12 
4, 4'-DDT 5.1 16 4.16 7/12 
Dieldrin 2.8 4 1.9 2/12 
Endrin 14 14 2.22 1/12 
Heptachlor epoxide 8 18 2.47 4/12 
Methoxychlor 24 55 18.7 6/12 
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Distribution of Contamination 
Pesticide concentrations across the Site were fairly uniform, with SED-3 having 
the highest concentration of pesticides.  It is located in the unnamed stream/ditch 
located on the east side of the landfill.  SED-3 and SED-4, also located in this 
unnamed stream/ditch, have the highest concentrations of alpha- and gamma-
chlordanes, DDD, and methoxyclor.  Drainage on the eastern side of the Site is 
towards the unnamed stream; therefore, low-lying areas near and in the unnamed 
stream are depositional environments that would be expected to have elevated 
levels of contaminants.  While these contaminants could originate from the 
landfill, they could also originate from the discharge of the Grant Street storm 
drain.     
 
Sample location SED-10 had the most detections of pesticides exceeding 
screening values.  SED-10 is located in the Anacostia River, near the southwest 
corner of the Site and north of the PEPCO electricity generating plant, where the 
Piney Branch discharges through a culvert under the District garbage transfer 
station.  SED-10 is also located in a diversion to a side channel, discussed in 
section 4.4.2 as the location of sediment deposition. 
 
DDT or its breakdown products DDE and DDD were detected in every sediment 
sample (see Figures 5-10 through 5-12).  Table 5-10 summarizes the range of 
values and the number of exceedances of screening values. 
 
The concentrations of DDD, DDE, and DDT in sediments do not vary 
significantly across the Site.  The highest concentrations of DDD, DDE, and DDT 
were found in SED-3, SED-10, and SED-14.  SED-10 and SED-14 are in the 
same area of the Site, in the southwestern corner in and near the inlet north of the 
PEPCO electricity generating facility.  SED-3 was collected from the unnamed 
stream/ditch on the east side of the Site.   
 
Alpha-chlordane and gamma-chlordane were analyzed only during the first round 
of the PA/SI.  The screening value for chlordane was used to screen alpha-
chlordane and gamma-chlordane.  Every sample location exceeded the screening 
value for alpha-chlordane of 3.24 μg/kg.  Every sample location exceeded the 
screening value for gamma-chlordane except SED-6 (1.3 μg/kg).  SED-3, SED-4, 
and SED-14 were the sample locations with the highest concentrations of alpha-
chlordane and gamma-chlordane.  The most contaminated sample (SED-4) was 
collected from the stream/ditch running alongside the east side of the Site.  This 
unnamed stream originates from the Grant Street storm water drain that 
discharges to the surface adjacent to the Thomas Elementary School schoolyard.  
The stream then flows north on the eastern side of the Site to Watts Branch.  
Contamination in SED-4 could originate from the Site or from material that 
originated from the Grant Street storm drain. 
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5.3.3 Sediment PCB Analytical Results and Distribution 
PCBs in sediments were not analyzed during the 1998 sampling event; therefore, 
the only PCB data in sediments is from the PA/SI.  PCB levels exceeded the 
screening value in 21 of 22 sample locations and included Aroclor 1254 (21 of 22 
screening value = 59.8]), Aroclor 1260 (14 of 22 screening value = 59.8 μg/kg], 
and Aroclor 1242 (11 of 22 screening value = 59.8]).   
 
The sediment sample with the highest Aroclor concentration (SMP-L) was 
collected from the embayment south of the Site, between the Site and the PEPCO 
power station.  Piney Run discharges to the embayment.  Piney Run is a stream at 
the bottom end of which is confined to a storm drain at its downstream end until 
the point at which it enters the Anacostia River. This area also receives sediment 
deposition from the Anacostia River and potentially from the landfill.  Therefore, 
it is not possible to attribute the contamination found at this location to a single 
source.  
 
Many of the PCB samples collected during the PA/SI were not collected on the 
Site.  Of the on-site sediment samples, the range of Aroclor 1242 was 63 μg/L to 
250 μg/L, with 7 sample locations having levels that exceeded the screening level.  
On-site concentrations of Aroclor 1254 and 1260 ranged from non-detect to 250 
μg/kg.  Aroclor 1254 had 12 exceedances of its screening value and Aroclor 1260 
had 8 exceedances of its screening value. Sample location SED-3 had the highest 
on-site concentrations of Aroclors.  
 
Distribution of Contamination  
The distribution of Aroclors in the Anacostia River suggests that there are many 
sources because upstream samples had similar concentrations to samples collected 
near or at the Site (see Figures 5-1 through 5-3).  The distribution of Aroclors 
does not show any particular pattern, although the highest concentration of PCBs 
occurred south of the Site (SMP-L).  The concentration found at SMP-L was 
double the concentrations of all Aroclors found in other sediment samples 
collected along the Anacostia River (see Figures 5-13 through 5-15).  Because the 
concentration found at this location is not consistent with others found in the area 
and, as discussed above, there are multiple sources contributing to sediment 
deposition in this area, it is likely there may be another source for the Aroclors 
found at this sampling location. 
 
Of the on-site sediment samples, SED-3 had the highest concentration of Aroclors 
1242, 1254, and 1260.  SED-3 is located in the unnamed stream/ditch located on 
the east side of the Site.  This stream is fed by the Grant Street storm drain; thus, 
contamination found at this location could either originate from the storm drain or 
the Site. 
 
5.3.4 Sediment Metals Analytical Results and Distribution 
A full suite of metals was analyzed in the first round of the PA/SI; only arsenic, 
barium, cadmium, chromium, lead, mercury, selenium, and silver were analyzed 
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during the second round of the KPS PA/SI and the 1998 sampling event.  The 
levels of lead, cadmium, and mercury exceeded the screening levels at most 
sample locations.  Lead levels exceeded the screening value at 25 of the 27 
sediment sampling locations screening value = 35.8mg/kg).  Cadmium exceeded 
its screening value at 23 of the 27 sediment sample locations (screening value = 
0.99 mg/kg).  The concentration of mercury exceeded its screening value at 14 of 
27 sediment sample locations (screening value = 0.18mg/kg).  Arsenic levels 
exceeded the screening value of 9.8 mg/kg in 2 of the 27 samples.  The 
concentration of silver in 4 of the 27 samples exceeded its screening value of 1 
mg/kg. 
 
Antimony, copper, iron, and nickel were analyzed only in the first round of the 
PA/SI, but all had exceedances of their respective screening values.  Antimony 
concentrations ranged from non-detect to 4.4 mg/kg, with 9 samples exceeding 
the screening value (2 mg/kg).  Copper levels ranged from 20 mg/kg to 110 
mg/kg with 11 exceedances of the 31.6 mg/kg screening value.  The range of iron 
concentrations was 9,600 mg/kg to 32,000 mg/kg, with 7 samples exceeding the 
screening value (20,000 mg/kg).  Nickel concentrations ranged from 15 mg/kg to 
52 mg/kg.  Eight samples exceeded the nickel screening value of 22.7 mg/kg. 
 
Distribution of Contamination 
Cadmium concentrations exceeded screening levels in sediments collected from 
the banks of the Anacostia River (see Figure 5-16).  As discussed previously, 
there are multiple potential sources for contaminants found in the sediments of the 
Anacostia River.  SMP-F, located at the mouth of Watts Branch, SMP-M, located 
at the mouth of Kingman Lake, and SMP-L consistently had the highest levels of 
metals in sediments collected along the Anacostia River.  These samples are from 
depositional environments of finer than average sediments, which probably con-
tribute to the elevated levels.  The larger surface area of fine sediments increases 
their sorptive capacity. 
 
On the Site itself, the highest concentrations of cadmium were found in the silt 
ponds.  As discussed in Section 4.3.1 and shown in Figure 4-10 drainage of much 
of the Site is directed toward the silt ponds.  As a result, it is to be expected that 
higher concentrations of contaminants found in the landfill surface soils would be 
found in the silt ponds.  Drainage on the eastern side of the landfill is also directed 
towards the unnamed stream/ditch that runs along the eastern side of the landfill 
and drains to Watts Branch, which may explain the elevated concentration of 
cadmium at SD-1.  Like cadmium, lead and mercury levels along the Anacostia 
River were elevated above screening values, but there is no consistent pattern in 
their distribution (see Figures 5-17 and 5-18).  Unlike cadmium, the distribution 
of lead and mercury in sediments is not consistently higher in the silt ponds; 
however, the highest concentrations are found in the silt pond and in the unnamed 
stream/ditch on the eastern side of the Site, suggesting that higher concentrations 
may be due to accumulations of finer grained sediments in these locations. 
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5.3.5 Sediment TPH Analytical Results and Distribution 
The five sediment samples collected during the 1998 sampling event were 
analyzed for TPH.  Two were non-detect and the remaining had concentrations 
ranging from 26 mg/kg to 200 mg/kg.  The highest concentration was detected in 
sample SD-1, collected from Watts Branch below the Deane Avenue bridge.  The 
concentrations of TPH decreased with increasing distance from the location of 
SD-1. 
 
Fourteen sediment samples collected during the PA/SI also were analyzed for 
TPH.  The highest detected concentrations were in SED-2 (1,600 mg/kg), SED-3 
(1,100 mg/kg), and SED-4 (1,100 mg/kg).  SED-2 and SED-3 were collected from 
the unnamed stream/ditch on the east side of the landfill.  SED-4 was collected 
from the silt pond on the east side of the landfill.  TPH contamination in the 
unnamed stream could originate from the Site or from the material originating 
from the Grant Street storm drain.  TPH contamination in the silt pond could be 
attributable to deposition from drainage running off the eastern side of the 
landfill, including Deane Avenue and possibly parts of the parking lot. 
 
5.4 Surface Soil Analytical Results and Contaminant 

Distribution 
Surface soil samples were collected during the 1998 sampling event, the PA/SI, 
and the RI.  Twenty-two locations were sampled (KS-SS-1 – KS-SS-22) during 
the 1998 investigation and analyzed for SVOCs and metals.  Thirty-two samples 
were collected during the PA/SI (KL-SS-1-KL-SS-34), including 5 off-site 
samples (KL-SS-29, SS-30, SS-32, SS-33, and SS-34).  The 27 on-site PA/SI 
samples were analyzed for PAHs and RCRA metals.  The 5 off-site samples were 
analyzed for PAHs, PCBs, and RCRA metals.  Four surface soil samples were 
collected on-site during the KPS RI (KWS-SU-NE-1 through KWS-SU-NE-4) 
and analyzed for PCBs, PAHs, and TAL metals.  Nine surface soil samples were 
collected during the RI from off-site locations (KWS-SU-BK-1 through SU-BK-
9) and analyzed only for PCBs.   
 
Table 3-1 lists the surface soil samples collected during the KPS RI with the date 
of sample collection and analyses requested.  Locations of all on-site sampling 
points are presented on Figure 3-1.  Tables 5-1 and 5-2 list the analytical results 
for surface soils collected during the RI.   
 
The distribution of selected contaminants in the 1998 sampling event, the PA/SI, 
and the RI are shown in Figures 5-19 through 5-21.  The analytical results for the 
1998 sampling event and the PA/SI are included in Appendix B.  Surface soil 
samples were collected from the surface to 6 inches below the soil surface.  All 
surface soils were compared with the Region 3 residential soil RBCs. 
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5.4.1 Surface Soil SVOC Analytical Results and Distribution 
Table 5-1 lists the analytical results for the PAH samples collected during the 
KPS RI.  At least one PAH exceeded its screening value in all surface soil sam-
ples collected during the KPS RI, including benzo(a)pyrene (4 of 4 screening 
value = 22 μg/kg]) and dibenz(a,h)anthracene (4 of 4 screening value= 22 μg/kg]).  
Benzo(b)fluoranthene and indeno(1,2,3-cd)pyrene were the only other PAHs that 
exceeded their screening values in surface soil samples collected during the RI.  
 
During the PA/SI, a combination of benz(a)anthracene, benzo(a)pyrene, and 
benzo(b)fluoranthene were detected above their respective screening values in 
most of the 27 surface soil samples collected.  The concentration of 
dibenz(a,h)anthracene in 5 surface soil samples exceeded the screening value.  
Eight surface soil samples collected during the PA/SI had levels of indeno(1,2,3-
cd)pyrene that exceeded the screening value. 
 
Benz(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene were detected 
above their respective screening levels in most of the 22 surface soil samples col-
lected during the 1998 sampling. 
 
The concentrations of chrysene and dibenz(a,h)anthracene in a single surface soil 
sample collected during the 1998 sampling exceeded their respective screening 
levels.  The levels of benzo(b)fluoranthene and indeno(1,2,3-cd)pyrene both ex-
ceeded their respective screening levels in two samples taken during the 1998 
sampling. 
 
Distribution of Contamination 
Forty-seven of 53 surface soil samples collected during the 1998 sample event, 
the PA/SI, and the RI exceeded at least one screening level, including 
benzo(a)pyrene (47 of 53 screening value = 22 μg/kg]) and benzo(b)fluoranthene 
(35 of 53 screening value = 220 μg/kg]).   
 
There is no apparent pattern to the distribution of total PAHs across the Site (see 
Figure 5-19).  Samples SS-16 and SS-20 from the 1998 sampling had the highest 
concentration and the second highest concentration of total PAHs (378,200 μg/kg 
and 68,850 μg/kg, respectively).  These sample locations are in the southeast 
quadrant of the Site within the area covered by material deposited by the Driggs 
Corporation.  Sample NE-3, collected during the RI, had the third highest 
concentrations of total PAHs – 50,014 μg/kg.  This sample was located in the 
northeast quadrant of the Site and was collected from an area immediately 
adjacent to the parking lot.  This area was part of the undisturbed cap.  SS-7, 
located at the northern entrance to the Site, and SS-22, located in the center of the 
western portion of the Site, were collected during the PA/SI and also had high 
concentrations of benzo(a) pyrene (2,260 μg/kg and 2,950 μg/kg) (see Figure 
5-20).  The locations with high PAH concentrations are spread across the Site.  
They appear to represent hot spots because each is surrounded by samples that  



SS-19 (16.76)

SS-18 (0.46)

SS-13 (0.85)

SS-12 (3.42)

SS-4 (5.89)

SS-5 (0.37)

SS-21 (20.77)

SS-18 (2.84)
SS-19 (0)

SS-20 (68.85)

SS-12 (3.47)

SS-13 (1.38)

SS-14 (0.11)

SS-15 (4.35)

SS-16 (378.2)
SS-17 (2.2)

SS-5 (0.98)

SS-6 (7.99)

SS-7 (1.54)

SS-8 (5.29)

SS-9 (1.72)

SS-10 (2.98)

SS-4  (6.07)

SS-3  (6.11)

SS-2 (0.51)
SS-1 (6.20)

SS-11 (11.60)SS-31 (13.83)
SS-22 (3.52)

SS-15 (3.38) NE-4 (29.68)
NE-3 (50.01)

NE-2 (4.06)
NE-1 (13.67)

SS-8 (3.64)
SS-2 (8.08)

SS-11 (18.95)

SS-10 (6.91)

SS-14 (0.10)

SS-17 (2.96)

SS-22 (21.37)

SS-21 (8.91)

SS-26 (17.59)

SS-24 (1.16)

SS-25 (0.12)

SS-16 (3.85)

SS-27 (8.05)

SS-28 (7.30)

SS-34 (3.01)

SS-33 (0.85)

SS-32 (1.18)

SS-9 (13.22)

SS-23 (0.32)

76°57'0"W

76°57'0"W

76°57'15"W

76°57'15"W

76°57'30"W

76°57'30"W
38

°54
'15

"N

38
°54

'15
"N

© 2008 Ecology and Environment, Inc.
FILE:\\Talbdl1\gis\Kenilworth\Maps\MXD\C_SurfaceSoilSampleLocations\KPS_TotalPAH_SurfaceSoilSampleLocations.mxd            DATE: July 1, 2008
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& Environment, Inc., 2008Figure 5-19   Total PAHs (mg/kg) in Surface Soil Samples

Kenilworth Park South Landfill
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& Environment, Inc., 2008Figure 5-20   Benzo(a)Pyrene (ug/kg) in Surface Soil Samples

Kenilworth Park South Landfill
Washington D.C.
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& Environment, Inc., 2008Figure 5-21   Arsenic (mg/kg) in Surface Soil Samples

Kenilworth Park South Landfill
Washington D.C.
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have variable but lower concentrations.  There does not appear to be a direct cor-
relation between higher PAH concentrations and the 1997/98 fill material. 
 
5.4.2 Surface Soil Pesticide Analytical Results and Distribution 
Pesticides were not analyzed in any of the surface soil sampling events because 
pesticides were not expected to be present, particularly in the demolition debris 
and excavated material deposited during 1997/1998. 
 
5.4.3 Surface Soil PCBs Analytical Results and Distribution 
Table 5-1 lists the analytical results for PCB samples collected during the KPS RI.  
These samples were collected in the northeast quadrant of the Site, an area that 
had not been sampled during the PA/SI.  This area was part of the undisturbed 
cap.  Aroclor 1254 and 1260 were detected at concentrations exceeding the 
screening criteria (320 μg/kg for both Aroclors) at 3 of the 4 sampling locations 
(Aroclor 1254 - range of exceedance:  742 μg/kg to 3,160 μg/kg; Aroclor 1260 - 
range of exceedance: 1,300 μg/kg to 2,510 μg/kg).  
 
Distribution of Contamination 
The section of the landfill sampled and analyzed for PCBs during the RI repre-
sents a portion of the landfill that was not covered in 1997/1998.  It is unlikely 
that elevated PCB concentrations extend beyond the northeast corner of the Site 
where the cap of the former landfill is at the surface.   
 
5.4.4 Surface Soil Metals Analytical Results and Distribution  
Table 5-2 lists the analytical results for metals samples collected during the KPS 
RI.  Arsenic exceeded its screening value of 0.43 mg/kg at 4 of 4 sample loca-
tions.  The concentration of vanadium at KWS-SU-NE-3 exceeded its screening 
value (0.78 mg/kg) and it is the only other metal that exceeded its screening value 
in samples collected during the KPS RI.  
 
All surface soil samples collected during the PA/SI exceeded the arsenic screen-
ing value (range 2.97 mg/kg to 12.4 mg/kg). 
 
In the 1998 sampling event, arsenic levels in all surface soil samples exceeded the 
screening value for arsenic (range 0.84 mg/kg to 16 mg/kg).  Lead in one sample 
exceeded the screening value of 400 mg/kg. 
 
Distribution of Contamination  
The samples collected during sampling events previous to the RI were analyzed 
only for RCRA metals; therefore, this discussion of distribution of metals con-
tamination will focus on those RCRA metals where there was an exceedance of 
the screening criteria.  Arsenic was the only RCRA metal that exceeded screening 
levels in some or all the investigations; however, one sample, SS-21 from the 
1998 investigation, contained lead in excess of the screening criteria.  This ele-
vated lead level (940 mg/kg) is higher than other sample results which ranged 
from 8.3 mg/kg to 366 mg/kg. 
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All locations sampled during the 1998 sampling event, the PA/SI, and the RI con-
tained levels of arsenic greater than the screening level of 0.43 mg/kg.  Figure 
5-21 shows the distribution of arsenic concentrations.  (A color gradient from yel-
low to red has been used to differentiate the extent of the arsenic contamination, 
with yellow showing the lowest concentration and red showing the highest con-
centration of arsenic.)  There is no apparent pattern in the distribution of arsenic 
contamination; the concentration range is not great and may represent only nor-
mal levels of variation for background soils. 
 
5.5 Subsurface Soil Investigation 
During the RI, subsurface soil samples were collected from 22 boreholes at depths 
ranging from 1 foot to 12 feet BGS.  Table 3-2 summarizes the location, depth, 
and analyses performed on the RI subsurface soil/landfill waste samples.  
Locations of all subsurface sampling points are indicated on Figure 3-1.  
 
At boreholes NE-1 to NE-4, in the northeast corner of the Site, samples were 
collected at depths ranging from 5 to 12 feet, which places the samples as coming 
from the landfill material.  At boreholes AR-1 to AR-5, near the Anacostia River, 
samples were collected at depths ranging from 1 foot to 2.5 feet.  Those boreholes 
are located at the periphery of the landfill, where no 1997/1998 deposited material 
was added; therefore, they were expected to come from landfill capping materials.  
However, municipal waste was noted in some of the samples.  At boreholes WA-
1 to WA-5, near the tree line and the ditch to the east of the Site, samples were 
collected at depths ranging from 1.5 to 7.5 feet.  Three samples (WA-3, 4, and 5) 
were collected at depths placing them in the landfill material and contained waste 
materials confirming this.  Two other samples were collected at depths placing 
them in the 1997/1998 deposited material.  All samples collected for the RI were 
analyzed for PAHs, PCBs, and TAL metals. 
 
Tables 5-4, 5-5, and 5-6 list the analytical results for subsurface soils collected 
during the RI. 
 
During the 1998 sampling event, 8 subsurface soil samples were collected using a 
Geoprobe®.  These samples were collected at depths ranging from 8 to 15 feet 
BGS and analyzed for SVOCs, TPH, and metals.  Due to the small diameter of the 
sampler and the heterogeneous nature of the fill materials, the sampler was often 
blocked and sample cores were not continuous over the interval penetrated.  This 
meant that samples were only known to have come from within the overall 
section penetrated, for example from the range between 8 and 15 feet BGS.  The 
purpose of these samples was to characterize the nature of the landfill material; 
therefore, samples were collected when it was certain that the Geoprobe® had 
penetrated into landfill material.  Since the depth of these samples is uncertain, 
these samples will only be discussed in reference to the nature of contamination 
found at those locations sampled and not attributed to any specific depths. 
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During the PA/SI 2000 sampling event, 49 subsurface soil samples were collected 
from 22 boreholes and analyzed for TCL organics, TPHs, and metals. 
 
5.5.1 Subsurface Soil VOC Analytical Results and Distribution 
No subsurface soils collected during the RI were analyzed for VOCs.  Nor were 
subsurface soils collected during the 1998 sampling event analyzed for VOCs.  
Forty-nine subsurface soil samples from the PA/SI were analyzed for VOCs.  No 
VOCs were detected above their respective screening levels. 
 
Acetone was detected at low levels in 28 of the 49 PA/SI subsurface soil samples, 
with a maximum of 81 μg/kg.  Trichloroethene (TCE) was detected in 11 samples 
and 2-butanone in 10 samples.  The concentrations of TCE ranged from non-
detect to an estimated 2.8 μg/kg, and 2-butanone was detected up to 33 μg/kg.   
 
The highest concentrations of VOCs [benzene (74 μg/kg), ethylbenzene (280 
μg/kg), 2-hexanone (67 μg/kg), methylene chloride (1.2 μg/kg J), toluene (180 
μg/kg) and total xylenes (2,200 μg/kg)] were detected during the installation of 
MW-10, but the concentrations did not exceed their respective screening levels.  
There was a strong smell of petroleum product from the borehole at MW-10. 
 
5.5.2 Subsurface Soil Volatile Hydrocarbon (TPH-DRO) Organics 

Analytical Results and Distribution 
Subsurface soil samples collected during the PA/SI and the 1998 field event were 
analyzed for TPHs.  Subsurface soil samples from the RI were not analyzed for 
TPH.  There is no screening value for TPH.   
 
Five of the 8 Geoprobe® boreholes drilled during the 1998 sampling event had 
detections of TPH.  The detections ranged from 45 mg/kg to 360 mg/kg, with the 
highest detection located near MW-2.   
 
All boreholes sampled during the PA/SI had detections of TPH.  TPH concentra-
tions ranged from non-detect to 3,000 mg/kg in BH-17 at 5 to 7 feet BGS.  BH-2 
(33 feet BGS), BH-6 (33 feet BGS), and BH-15 (11 feet BGS) all had detections 
of 2,300 mg/kg TPH.   
 
Distribution of Contamination 
Individual boreholes showed different patterns of TPH contamination.  Some 
boreholes had consistent levels of TPH at all sampled depths, while others had 
only a single detection of TPH.  All detections of TPH during the 1998 sampling 
event were in boreholes drilled along the Anacostia River.  The boreholes drilled 
on the eastern side of the landfill were non-detect for TPH.  In the PA/SI, aside 
from BH-17, there appears to be a concentration of elevated levels of TPH (>1000 
mg/kg) in the central portion of the west half of the landfill (BH-2, BH-6, BH-9, 
BH-10, BH-12, BH-15 and BH-16).  This implies a homogenous TPH source in 
landfill materials in this area. 
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5.5.3 Subsurface Soil SVOC Analytical Results and Distribution 
Table 5-4 lists the RI analytical results for PAHs, which were present in on-site 
subsurface soil samples at levels above screening levels.   
 
Twelve subsurface soil samples collected during the RI field investigation 
contained levels of benzo(a)pyrene at or above the screening level of  (22 µg/kg).  
Concentrations in all samples ranged from 8.82 to 6,250 µg/kg for 
benzo(a)pyrene.  Eight samples contained dibenz(a,h)anthracene at concentrations 
in excess of the screening level of 22 μg/kg (range:  ND to 791 µg/kg).  
 
The concentrations in samples collected during the RI of benz(a)anthracene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, and indeno(1,2,3-c,d)pyrene were 
above their respective screening levels in 4, 6, 1, and 4 samples respectively.  
Total PAHs varied from 0.2 mg/kg in AR-1 to 106.6 mg/kg in WA-2 (see Figure 
5-22). 
 
Samples WA-1 through WA-5, collected along the tree line and ditch to the east 
of the Site, contained levels of benz(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, dibenz(a,h)anthracene, and/or indeno(1,2,3-cd)pyrene 
above the respective screening values.  Concentrations ranged from 89.6 to 5,860 
µg/kg for benz(a)anthracene  (screening level = 220 µg/kg), 113 to 6,250 µg/kg 
for benzo(a)pyrene (screening level = 22 µg/kg), 123 to 6,370 µg/kg for 
benzo(b)fluoranthene (screening level = 220 µg/kg), ND to 302 µg/kg for 
dibenz(a,h)anthracene (screening level = 22 µg/kg), and 65.3 to 4,110 µg/kg for 
indeno(1,2,3-cd)pyrene (screening level = 220 µg/kg).  Total PAHs varied from 
2,000 µg/kg in sample WA-4 to 106,600 µg/kg in sample WA-2. 
 
Samples NE-1 through NE-4 were collected in the northeast corner of the Site 
from the original landfill cap.  All of these samples had concentrations of 
benzo(a)pyrene and/or dibenz(a,h)anthracene above the screening level (22 
µg/kg).  Concentrations ranged from 59.2 to 681 µg/kg for benzo(a)pyrene and 
from 27.1 to 184 µg/kg for dibenz(a,h)anthracene.  Total PAHs varied from 1,872 
µg/kg in sample NE-4 to 10,708 µg/kg in sample NE-1. 
 
Only 4 samples of the 49 collected during the PA/SI had no detectable levels of 
PAHs; total PAHs ranged from non-detect to 10,887,000 µg/kg   The levels of 
benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, 
benzo(k)fluoranthene, chrysene, and indeno(1,2,3-cd)pyrene exceeded their re-
spective screening levels  in multiple samples.  
 
The concentration of bis (2-ethylhexyl) phthalate in BH-3 (S3) in the landfill 
exceeded the screening level (46 μg/kg) with a concentration of 4,000 μg/kg.   
 
During the 1998 sampling event, PAHs were detected in 7 of the 8 Geoprobe® 
samples.  Total PAHs, where PAHs were detected, ranged from 337 μg/kg to 
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10,309 μg/kg.  The highest concentrations were found in the sample collected on 
the west side of the silt pond located at the north side of the western half of the 
Site (see Figure 3-1). 
 
Distribution of Contamination 
Most boreholes contained PAHs.  However, the level of PAHs varied within 
boreholes.  Some boreholes had the highest concentrations of total PAHs and 
benzo(a)pyrene in the shallowest sample collected and in others the highest 
concentration was in the middle or deepest sample collected (see BH-2, BH-4, 
BH-6, BH-7, BH-8, and BH-10 and Figures 5-22 and 5-23), providing no 
discernible pattern.    
 
An area on the northern half of the western part of the Site showed some of the 
highest detections of total PAHs, specifically benzo(a) pyrene.  BH-2 at 31 feet 
BGS had the highest concentration of total PAHs – 10,887,000 μg/kg with 
benzo(a)pyrene at a concentration of  760,000 μg/kg).  The concentrations of 
individual PAH compounds in this sample were the highest overall and exceeded 
other detections by at least 2 orders of magnitude.  The samples collected from 11 
and 21 feet BGS from this borehole had substantially lower levels of PAHs, and 
the concentrations of PAHs in nearby boreholes, BH-1 and BH-3, had 
concentrations of PAHs that were 1,000 times less than found in this sample.  
Therefore, this location is a hot spot of PAH detection.  Samples collected from 
BH-6, BH-7, and BH-10 had elevated levels of total PAHs in comparison with the 
surrounding boreholes.  The sample collected from BH-7 at 31 feet BGS 
contained total PAHs of 237,900 μg/kg.  This location is hydraulically upgradient 
of BH-2; therefore, the elevated PAH level in this sample is not the result of a 
contaminant plume originating from BH-2.  BH-6 at 33 feet BGS and BH-10 at 
11 feet BGS contain total PAHs of 64,800 μg/kg   and 128,650 μg/kg, 
respectively.  These boreholes are hydraulically cross gradient to BH-2. 
 
PAHs are present in most of the landfill materials, with pockets of high levels 
(BH-2, BH-7, BH-10, WA-2).  There are multiple sources of PAHs within the 
landfill.  Given that there are multiple locations where the concentration of PAHs 
in the subsurface materials are higher than in the surface soils, downward leach-
ing by percolating rainwater is not a significant PAH migration pathway.  
 
5.5.4 Subsurface Soil Pesticide Analytical Results and Distribution  
No subsurface soil samples were analyzed for pesticides during the RI.  The only 
subsurface soil samples analyzed for the presence of pesticides were collected 
during the PA/SI.  There was no exceedance of the pesticide screening criteria. 
 
5.5.5 Subsurface Soil PCBs Analytical Results and Distribution 
Table 5-4 lists the results for PCBs analysis.  Aroclors 1242, 1254, and 1260 were 
detected, but none of them were present in on-site subsurface soil samples at 
levels above screening criteria.   
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Ten samples collected during the PA/SI exceeded the screening level for PCBs.  
All samples except for one were collected from within the landfill material.  The 
other sample may be within the cap or within the 1997/1998 deposited material.  
PCB concentrations ranged from ND to 93,000 µg/kg of Aroclor 1254, non-detect 
to 2,700 μg/kg of Aroclor 1242, and non-detect to 200 μg/kg of Aroclor 1260. 
 
Distribution of Contamination 
Aroclors were detected in most boreholes drilled at the Site with the exception of 
BH-5, BH-6, and BH-7.  These boreholes are located in the center of the western 
portion of the landfill.  There was no consistent pattern to the distribution of 
Aroclors.  The maximum concentration of each Aroclor was found in a different 
borehole.  
 
The highest detections of Aroclor 1242 were in BH-9 at 31 feet BGS (2,700 
μg/kg), BH-17 at 6 feet BGS (2,000 μg/kg), and BH-12 at 11 feet BGS (1,700 
μg/kg) (see Figure 5-24).  There were no other detections of any Aroclors in the 
other samples collected from BH-9.  Like the detection of Aroclor 1254 in BH-8, 
this appears to be an isolated detection (see Figure 5-25).  BH-8 is located on the 
west side of the landfill near the Anacostia River, while BH-12 is on the west side 
of the landfill but adjacent to Deane Avenue.  Aroclor 1242 was also detected in 
BH-12 at a depth of 21 feet BGS (560 μg/kg).  
 
Aroclor 1254 was found in varying concentrations in boreholes throughout the 
Site.  The highest PCB concentration, 93,000 μg/kg, was a detection of Aroclor 
1254 at 21 feet BGS in BH-8 (see Figure 5-25).  This borehole is on the west side 
of Deane Avenue across from the former parking lot.  No Aroclors were detected 
in the sample collected at 11 feet BGS from the same borehole.  The detection of 
93,000 μg/kg is 100 to 1,000 times greater than all other detections of levels of 
Aroclor 1254 and it is the only detection that exceeded the screening level of 320 
μg/kg.   
 
Aroclor 1260 was detected in many of the subsurface soil samples collected from 
boreholes located on the edges of the Site (see Figure 5-26), but none exceeded 
the screening level value of 320 μg/kg. 
 
5.5.6 Subsurface Soil Metals Analytical Results and Distribution  
Table 5-5 lists the analytical results from the RI for TAL metals.  Levels of 
antimony, arsenic, iron, and vanadium exceeded screening levels.  Antimony was 
detected above the screening level (31 mg/kg) in 3 subsurface samples, with 
levels up to 62.3 mg/kg in WA-3 (7 feet BGS).  Concentrations of arsenic 
exceeded screening levels (0.43 mg/kg) in 13 subsurface samples.  Arsenic 
concentrations ranged from non-detect in AR-5 (1.5 feet BGS) to 39.3 mg/kg in 
WA-3.  Iron levels exceeded screening levels (55,000 mg/kg) in 6 samples with a 
range of 16,100 mg/kg (WA-1 at 2.5 ft BGS) to 286,000 mg/kg (WA-3).  
Vanadium was detected above screening levels (78 mg/kg) in 2 samples.  
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Scale Figure 5-22   Total PAH in Subsurface Sample Locations (mg/kg)
Kenilworth Park South Landfill

Washington D.C.
0 250125 Feet
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Scale Figure 5-23   Benzo(a)Pyrene in Subsurface Sample Locations (ug/kg)
Kenilworth Park South Landfill

Washington D.C.
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Scale Figure 5-24   Aroclor 1242 in Subsurface Sample Locations (ug/kg)
Kenilworth Park South Landfill

Washington D.C.
0 250125 Feet
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11 (43) ;  21 (N/D) ;  31 (N/D)
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11 (N/D) ;  21 (N/D) ;  33 (N/D)

BH10
11 (N/D) ;  21 (N/D)

BH14
11 (N/D)

BH4
11 (N/D) ;  21 (91) ;  31 (N/D)

MW-9
13 (420)

BH3
11 (N/D) ;  21 (170) ;  31 (410)

BH8
11 (N/D) ;  21 (N/D)

BH12
11 (1700) ;  21 (560)

BH7
11 (N/D) ;  21 (N/D) ;  31 (N/D)

BH11
11 (47) ;  21 (17 J) ;  26 (230)

BH16
23 (360) ;  31 (55)

BH15
11 (46) ;  21 (55)

MW-11
9.5 (N/D)

AR-1
2.5 (N/D)

AR-2
1 (N/D)

AR-3
1.25 (N/D)

AR-4
2 (N/D)

AR-5
1.5 (N/D)

WA-2
2 (N/D)

WA-1
2.5 (47.7)

WA-3
7 (N/D)

WA-4
6.5 (N/D)

WA-5
3.75 (N/D) Roads

School Grounds
Parking lot
Buildings
Silt Ponds
Wooded Area

Subsurface Soil Sample Locations

PA/SI
RI

Sampling Event

NE-1
7 (122) NE-2

11 (149)

NE-4
6.5 (56.8)

NE-3
5.5 (N/D)

BH18
6 (N/D)

BH17
6 (2000)

N/D = Not Detected
J = Estimated Value

Note: 1. Numbers outside parenthesis
indicate subsurface depth (Meters) 
2. Numbers in parenthesis indicate 
aroclor 1242 concentration (ug/Kg) 
3. Red indicates sample locations that 
exceed the residential soil RBC value 
(320 ug/kg)
4. Red color applies to samples with 
multiple depths only if all sample values 
exceed the residential soil RBC value,
otherwise color gradient does not apply 
to samples with multiple depths

Aroclor 1242 Concentration 
(ug/kg) 

High

 

Low 
N/D

5-79
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Scale Figure 5-25   Aroclor 1254 in Subsurface Sample Locations (ug/kg)
Kenilworth Park South Landfill

Washington D.C.
0 250125 Feet

0 0.050.025 Miles

Watts Branch

B13
11 (33) ;  21 (N/D) ;  31 (18)

BH9
11 (N/D) ;  24 (N/D) ;  31 (N/D)

BH5
11 (N/D) ;  21 (N/D) ;  38 (N/D)

BH1
11 (13 J) ;  21 (16 J) ;  31 (170)

BH2
11 (28) ;  21 (N/D) ;  31 (190)

BH6
11 (N/D) ;  21 (N/D) ;  33 (N/D)

BH10
11 (N/D) ;  21 (N/D)

BH14
11 (N/D)

BH4
11 (88) ;  21 (84) ;  31 (130)

MW-9
13 (100)

BH3
11 (7 J) ;  21 (170) ;  31 (180)

BH8
11 (N/D) ;  21 (93000)

BH12
11 (220) ;  21 (230)

BH7
11 (N/D) ;  21 (N/D) ;  31 (N/D)

BH11
11 (51) ;  21 (30) ;  26 (130)

BH16
23 (200) ;  31 (85)

BH15
11 (14 J) ;  21 (32)

MW-11
9.5 (N/D)

AR-1
2.5 (N/D)

AR-2
1 (55.7)

AR-3
1.25 (71.8)

AR-4
2 (51.8)

AR-5
1.5 (87.9) WA-2

2 (N/D)

WA-1
2.5 (123)

WA-3
7 (150)

WA-4
6.5 (N/D)

WA-5
3.75 (N/D) Roads

School Grounds
Parking lot
Buildings
Silt Ponds
Wooded Area

Subsurface Soil Sample Locations

PA/SI
RI

Sampling Event

NE-1
7 (119) NE-2

11 (111)

NE-4
6.5 (38.4)

NE-3
5.5 (N/D)

BH18
6 (N/D)

BH17
6 (N/D)

N/D = Not Detected
J = Estimated Value

Note: 1. Numbers outside parenthesis
indicate subsurface depth (Meters) 
2. Numbers in parenthesis indicate 
aroclor 1242 concentration (ug/Kg) 
3. Red indicates sample locations that 
exceed the residential soil RBC value 
(320 ug/kg)
4. Red color applies to samples with 
multiple depths only if all sample values 
exceed the residential soil RBC value,
otherwise color gradient does not apply 
to samples with multiple depths

Aroclor 1254 Concentration 
(ug/kg) 

High 

 

Low 
N/D

5-81



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 
 



Foote Street Anaco
stia

 Ave 
NE

Kenilworth Park North Landfill

Deane Avenue

Mayfair 
Terrace

Haynes Street NE

An
aco

stia
 Ri

ver
 

76°57'0"W

76°57'0"W

76°57'10"W

76°57'10"W

76°57'20"W

76°57'20"W

76°57'30"W

76°57'30"W

76°57'40"W

76°57'40"W
38

°54
'20

"N

38
°54

'20
"N

38
°54

'10
"N

38
°54

'10
"N

© 2008 Ecology and Environment, Inc.
FILE:\\Talbdl1\gis\Kenilworth\Maps\MXD\D_SubsurfaceSampleLocations\Aroclor\KPS_Aroclor1260_SubsurfaceSamples.mxd          DATE: June 30, 2008

Source: ESRI, 2005; Ecology 
& Environment, Inc., 2008

Scale Figure 5-26   Aroclor 1260 in Subsurface Sample Locations (ug/kg)
Kenilworth Park South Landfill

Washington D.C.
0 250125 Feet

0 0.050.025 Miles

Watts Branch

B13
11 (20) ;  21 (N/D) ;  31 (N/D)

BH9
11 (N/D) ;  24 (N/D) ;  31 (N/D)

BH5
11 (N/D) ;  21 (N/D) ;  38 (N/D)

BH1
11 (9.4 J) ;  21 (15 J) ;  31 (120)

BH2
11 (27) ;  21 (N/D) ;  31 (120)

BH6
11 (N/D) ;  21 (N/D) ;  33 (N/D)

BH10
11 (N/D) ;  21 (N/D)

BH14
11 (N/D)

BH4
11 (100) ;  21 (81) ;  31 (83)

MW-9
13 (63)

BH3
11 (7 J) ;  21 (200) ;  31 (180)

BH8
11 (N/D) ;  21 (N/D)

BH12
11 (N/D) ;  21 (N/D)

BH7
11 (N/D) ;  21 (N/D) ;  31 (N/D)

BH11
11 (N/D) ;  21 (25) ;  26 (N/D)

BH16
23 (48 J) ;  31 (120)

BH15
11 (N/D) ;  21 (N/D)

MW-11
9.5 (33)

AR-1
2.5 (7.85 J)

AR-2
1 (22.4 J)

AR-3
1.25 (32.3)

AR-4
2 (N/D)

AR-5
1.5 (61.8) WA-2

2 (22.8)

WA-1
2.5 (105)

WA-3
7 (9.13 J)

WA-4
6.5 (12.6 J)

WA-5
3.75 (21.5) Roads

School Grounds
Parking lot
Buildings
Silt Ponds
Wooded Area

Subsurface Soil Sample Locations

PA/SI
RI

Sampling Event

NE-1
7 (48) NE-2

11 (22)

NE-4
6.5 (7.37 J)

NE-3
5.5 (N/D)

BH18
6 (14 J)

BH17
6 (N/D)

N/D = Not Detected
J = Estimated Value

Note: 1. Numbers outside parenthesis
indicate subsurface depth (Meters) 
2. Numbers in parenthesis indicate 
aroclor 1260 concentration (ug/Kg) 
3. Residential soil RBC value = 320 ug/kg
4. Color gradients do not apply to samples 
with multiple depths

Aroclor 1260 Concentration 
(ug/kg) 

High

 

Low 
N/D

5-83
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Concentrations of lead exceeded the screening level (400 mg/kg) in 6 subsurface 
soil samples, with concentrations in all samples ranging from 13 mg/kg in AR-1 
to 10,500 mg/kg in WA-3. 
 
In the PA/SI, the levels of arsenic in all but one subsurface soil samples exceeded 
the screening level of 0.43 mg/kg (range 1.7 mg/kg to 43 mg/kg).  Iron 
concentrations exceeded the screening level in 15 subsurface soil samples.  Levels 
of iron ranged from non-detect to 180,000 mg/kg; the screening level is 55,000 
mg/kg.  At one location (BH-1, at 31 feet BGS), the level of aluminum (84,000 
mg/kg) exceeded the screen of 78,000 mg/kg.  Five samples contained levels of 
vanadium greater than the screening level of 78 mg/kg.  Sixteen of the 49 
subsurface soil samples exceeded the screening level of 400 mg/kg for lead.  Lead 
levels ranged from 2.8 mg/kg to 2,500 mg/kg (BH-4 31 feet BGS).  All of the 
higher levels of lead occurred in samples from within landfill materials; none 
occurred in the 1997/1998 deposited material.  
 
Analysis of subsurface samples collected from the landfill materials during the 
1998 investigation revealed that arsenic, cadmium, and lead concentrations 
exceeded screening levels.  Arsenic concentrations exceeded the screening level 
in the seven Geoprobe® samples where it was detected.  The concentration of 
cadmium in GS-5 and GS-6 exceeded screening levels (see Figure 3-1).   
 
Lead levels in GS-4, GS-5, GS-6, and GS-8 exceeded the screening level of 400 
mg/kg.  The levels in GS-4 and GS-6 were 10 times the screening level. 
 
Distribution of Contamination 
Aluminum was detected in all subsurface samples at concentrations ranging from 
1,900 to 84,000 mg/kg.  Only one sample collected at BH-1 (30 to 32 feet BGS) 
contained aluminum levels above the screening value (78,000 mg/kg).  This 
borehole is located in the northwest portion of the Site.  It also contained high 
levels of iron and vanadium, suggesting that it is a location where metallic waste 
is concentrated. 
 
Antimony was only detected above the screening value in subsurface soil samples 
collected from AR-4 (2 feet BGS), AR-5 (1.5 feet BGS), and WA-3 (7 feet BGS).  
These samples were collected from the northwest corner and eastern side of the 
Site.  Antimony was detected at lower concentrations throughout the subsurface 
materials.  Detected concentrations ranged from 0.814 to 62.3 mg/kg with most 
detections below 10 mg/kg.  Those samples with concentrations above the 
screening level also had some of the highest iron levels. 
 
Arsenic was found in subsurface soils above screening levels in all but 2 samples 
collected (see Figure 5-27).  The majority of samples contained arsenic below a 
concentration of 10 mg/kg.  The highest concentrations were in boreholes on 
different sides of the Site (BH-14 at 11 feet BGS (43 mg/kg) and WA-3 at 7 feet 
BGS (39.3 mg/kg)).  The fairly uniform distribution of arsenic detections within 
individual boreholes and across the subsurface soils suggests that arsenic is a 
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component of the landfill material.  The highest detections of arsenic are in 
samples with the highest overall levels of metals, indicating pockets of metallic 
waste or debris, except for BH-14, which showed only an elevated level of 
arsenic. 
 
Iron was detected in every subsurface soil sample at concentrations ranging from 
6,800 mg/kg to 286,000 mg/kg, with 16 exceedances of the screening level of 
55,000 mg/kg.  This indicates that there is metallic debris or waste throughout the 
landfill materials.  The highest concentrations were found in WA-3 at 7 feet BGS 
(286,000 mg/kg), BH-4 at 31 BGS (180,000 mg/kg), and WA-4 at 6.5 feet BGS 
(169,000 mg/kg).  Both WA-3 and WA-4 are located on the east side of the Site 
adjacent to the unnamed stream/ditch, while BH-4 is located west of Deane 
Avenue in the northern portion of the Site.  WA-3 and WA-4 are close to each 
other and could be drilled through a similar portion of the landfill where metallic 
debris had been deposited.  BH-3 is the closest borehole to BH-4 and its 
concentration of iron also exceeded screening level, indicating another part of the 
landfill where metallic wastes were concentrated. 
 
Vanadium was also detected in all subsurface samples at concentrations ranging 
from 11 mg/kg to 662 mg/kg, with 7 exceedances of the screening level of 78 
mg/kg.  As discussed above, the detections of metals in all the subsurface material 
samples indicate that the landfill waste is partly composed of metallic debris or 
waste.  Electrical switches often contain vanadium.  The presence of vanadium in 
all the samples further substantiates this.  The highest levels were found in AR-4 
at 2 feet BGS (662 mg/kg) and AR-5/6 at 1.5 feet BGS (246 mg/kg).  These 
boreholes are located in the northwest corner of the Site and may reflect the 
presence of landfill materials containing concentrated vanadium. 
 
5.5.7 Toxicity Characteristic Leaching Procedure Results 
Nine subsurface soil samples, including 1 duplicate, were collected and analyzed 
using the Toxicity Characteristic Leaching Procedure (TCLP) to determine if the 
landfill wastes meet the definition of RCRA hazardous waste.  Subsurface 
samples were collected at depths ranging from 4 to 12 feet BGS from boreholes 
OL-1 to OL-5 located in the center of the Site along the western side of Deane 
Avenue (see Figure 3-1).  These samples were collected from landfill material.  
At boreholes NL-1 to NL-3 located on the west side of the Site, subsurface soil 
samples were collected at depths of 1 foot within the 1997/1998 deposited 
material (see Figure 3-1).  There were no detections in any of the samples from 
the TCLP analyses for organic compounds.  Table 5-6 lists the results for TCLP 
metals (inorganic) analyses.  None of the samples exceeded the TCLP 
concentrations.     
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Scale Figure 5-27   Arsenic in Subsurface Sample Locations (mg/kg)
Kenilworth Park South Landfill

Washington D.C.
0 250125 Feet

0 0.050.025 Miles

Watts Branch

B13
11 (3.5) ;  21 (1.9) ;  31 (1.8)

BH9
11 (1.7) ;  24 (5.5) ;  31 (10)

BH5
11 (6.7) ;  21 (43) ;  28 (14)

BH1
11 (4.5) ;  21 (3.4) ;  31 (16)

BH2
11 (3.2) ;  21 (4.2) ;  31 (9.7)

BH6
11 (4.2) ;  21 (7.6) ;  33 (5.5)

BH10
11 (2.5) ;  21* (8.9)

BH14
11 (43)

BH4
11 (9.6) ;  20.75 (4.2) ;  31 (16)

MW-9
13 (9.5)

BH3
11 (2.6) ;  21 (5.2) ;  31 (9.4)

BH8
11 (8.6) ;  21 (6.1)

BH12
11 (8.7) ;  21 (17)

BH7
11 (N/D) ;  21 (3.6) ;  31 (13)

BH11
11 (3.3) ;  21 (5.4) ;  26 (5)

BH16
21 (6.1) ;  31 (5)BH15

11 (7.7) ;  21 (5.2)

MW-11
9.5 (6.8)

AR-1
2.5 (2.93)

AR-2
1 (3.78)

AR-3
1.25 (4.12)

AR-4
2 (4.89 J)

AR-5
1.5 (N/D)

WA-2
2 (3.66)

WA-1
2.5 (4.65)

WA-3
7 (39.3)

WA-4
6.5 (14.8)

WA-5
3.75 (5.27) Roads

School Grounds
Parking lot
Buildings
Silt Ponds
Wooded Area

Subsurface Soil Sample Locations

PA/SI
RI

Sampling Event

NE-1
7 (13.2) NE-2

11 (7.46)

NE-4
6.5 (4.89)

NE-3
5.5 (2.77)

N/D = Not Detected
J = Estimated Value

Note: 1. Numbers outside parenthesis
indicate subsurface depth (Meters) 
2. Numbers in parenthesis indicate 
arsenic concentration (mg/Kg) 
3. All detections of arsenic exceed the 
residential Soil RBC value (0.43 mg/kg)
4. Color gradients do not apply to samples 
with multiple depths

Arsenic Concentration 
(mg/kg) 

High 

 

Low 
N/D

5-87
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5.6 Groundwater Investigation 
Table 3-3 lists the fifteen groundwater samples collected at the Site during the RI, 
the date collected, and analyses performed.  Locations of all monitoring wells are 
indicated on Figure 3-1.  Eleven samples were collected from existing and 
previously sampled monitoring wells and analyzed for metals only.  Two samples 
and a duplicate were collected from monitoring wells MW-12 and MW-13, 
located in the southwestern corner and northwest of the Thomas Elementary 
School.  These samples were analyzed for organic and inorganic compounds.  
These wells were constructed during the RI. 
 
Tables 5-7 and 5-8 list the sample results for groundwater samples collected 
during the RI. 
 
During the 1998 sampling event, 9 groundwater samples, including 1 duplicate, 
were collected from Geoprobe® boreholes and were analyzed for BNAs, VOCs, 
TPH, and metals.  Groundwater had high levels of heavy metals, especially lead, 
but the very turbid nature of the samples implied that the levels of metals were 
more the result of suspended solids within the water sample than of dissolved 
metal ions.  VOCs, BNAs other than PAHs, and TPH were found at low or non-
detect levels in groundwater.  However, because these samples were collected 
from Geoprobe® boreholes and not from properly constructed and developed 
wells, the results are not comparable to those collected from monitoring wells.  As 
a result, they are not included in the discussion of contaminant distribution. 
During the PA/SI 2000 sampling event, 11 groundwater samples were analyzed 
for VOCs, SVOCs, pesticides, PCBs, TPH, and metals. 
 
Figure 4-7 shows that MW-8 is near the highest point of the groundwater 
hydraulic heads at the Site.  All other wells show hydraulic heads lower than this 
well.  Thus, groundwater is interpreted to flow radially outwards from this point.  
Contaminant plumes, if they exist within the groundwater within the fill, would 
also flow radially outwards from the general location of MW-8.  Contaminant 
concentrations found in the wells located on the periphery of the Site indicate the 
potential levels of contaminants leaving the Site.   
 
5.6.1 Groundwater Volatile Organic Compound Analytical Results 

and Distribution  
Table 5-7 lists the RI analytical results for VOCs in groundwater; 1,4-
dichlorobenzene was the only VOC that exceeded a screening level (MW-12).  
Benzene was the only VOC detected above a screening value (0.34 μg/L) in the 
PA/SI.  It was detected in MW-9 at a concentration of 1.9 μg/L.  MW-9 is located 
on the west side of Deane Avenue across from the former parking lot.  
 
Distribution of Contamination 
In general, the detections of VOCs in groundwater are low.  The detections of two 
VOCs above screening levels are isolated, suggesting there are no VOC 
contaminant plumes. 
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5.6.2 Groundwater Semivolatile Organic Compound Analytical 

Results and Distribution 
Bis(2-ethylhexyl)phthalate was the only SVOC detected above its screening value 
in  groundwater samples collected during the RI and PA/SI.  During the RI, only 
groundwater samples collected from MW-12 and MW-13 were analyzed for 
SVOCs.  The samples collected from wells MW-12 and MW-13 contained bis(2-
ethylhexyl)phthalate at concentrations of 6.63 µg/L and 9.07 µg/L, respectively 
and exceeded their screening levels.  Bis(2-ethylhexyl)phthalate was not detected 
in  sample KWS-MW-12D, the duplicate of sample KWS-SU-MW-12.  
 
During the PA/SI, bis(2-ethylhexyl)phthalate was detected in MW-2, MW-4, 
MW-6, and MW-8 but exceeded the screening level only in MW-4.  Although the 
presence of bis(2-ethylhexyl)phthalate in these groundwater samples could be 
from a source in the landfill, it is a common laboratory contaminant and its pres-
ence in these samples may be the result of laboratory contamination. 
 
Distribution of Contamination 
Although bis(2-ethylhexyl)phthalate was detected in groundwater samples 
collected from both the PA/SI and RI, it may be from laboratory contamination or 
it could be present in the landfill. The detection of bis(2-ethylhexyl)phthalate in 
these wells could possibly reflect the presence of plastics in the landfill materials 
in the vicinity of these wells.   Since all the detections were fairly low and not 
from contiguous wells, there is no suggestion that a plume exists. 
 
5.6.3 Groundwater Pesticide Analytical Results and Distribution  
During the RI, only samples collected from MW-12 and MW-13 were analyzed 
for pesticides.  None were detected above screening levels. 
 
During the PA/SI, the concentrations of beta-BHC and heptachlor epoxide in 
MW-3 and MW-4 exceeded their respective screening values. No other pesticides 
were detected above their respective screening levels. 
   
Distribution of Contamination 
Given that   pesticides above screening levels were only found in MW-3 and 
MW-4, there is no pesticide plume, and their presence likely reflects the contents 
of the landfill material immediately surrounding these wells. 
 
5.6.4 Groundwater PCB Analytical Results and Distribution 
During the RI, only samples collected from MW-12 and MW-13 were analyzed 
for PCBs.  Aroclor 1242 was detected at 0.327 μg/L in the sample collected from 
MW-12.  This concentration exceeds the screening criteria.  No other Aroclors 
were detected in either well. 
 
No PCBs were detected in the 11 groundwater samples collected during the 
PA/SI. 
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Distribution of Contamination 
PCBs were not detected in groundwater samples collected during the PA/SI, but 
were detected in MW-12, one of the new wells installed during the RI.  This well 
is hydraulically downgradient of the southwestern portion of the landfill.  The 
detection at MW-12 could reflect leaching from the immediate surroundings or 
could be the result of contaminant migration.  However, PCBs are not very 
soluble and the well hydraulically upgradient of it, MW-7, did not detect PCBs in 
the previous investigations.    
 
5.6.5 Groundwater Metals Analytical Results and Distribution 
Table 5-8 lists the RI analytical results for TAL metals.  Five of the 13 wells 
(MW-1, MW-2, MW-9, MW-10, and MW-11) exceeded the screening criteria for 
antimony.  Arsenic was detected above the screening criteria in MW-1, MW-3, 
MW-4, MW-8, and MW-11.  Groundwater samples from MW-2, MW-8, MW-9, 
MW-10, and MW-11 contained concentrations of barium above the screening 
level (1000 µg/L).  Concentrations ranged from non-detect to 14 µg/kg in MW-2 
for antimony and from 191 to 6,880 µg/kg in MW-11 for barium.  Samples 
collected from 2 wells exceeded the screening criteria for lead (15 µg/L), with 
concentrations of 24.3 µg/L (MW-7) and 53.4 µg/L (MW-10). 
 
Aluminum was detected in MW-1 through MW-7 at levels exceeding the 
screening criteria of 50 µg/L.  All wells exceeded the screening criteria of for iron 
(300 µg/L).  Concentrations ranged from 1,390 µg/L to 92,800 µg/L for iron, with 
the highest level in MW-13.  All wells, except for MW-8, exceeded the screening 
criteria of 50 µg/L for manganese.  Concentrations ranged from 38.7 µg/L to 
3,180 µg/L for manganese, with the highest level in MW-1. 
 
The groundwater samples collected during the PA/SI contained metal 
concentrations that exceeded screening criteria.  The turbidity of the samples and 
analysis of the landfill waste indicated that the metals levels were probably the 
result of suspended solids.  All wells and well points are screened at least partially 
within the landfill material, which has a high metal content, as shown by the 
analyses of subsurface samples.  The low flow rates in these wells, a consequence 
of the low hydraulic conductivity, made it very difficult to develop some of them 
enough to yield clear, non-turbid water, so the analytical results reflect both 
dissolved and suspended particulate levels of metals.   
 
The PA/SI included 2 rounds of groundwater sampling for metals.  During the 
first round of sampling, unfiltered groundwater samples were collected.  During 
the second round of sampling, conducted in March 2000, both filtered and 
unfiltered samples were collected and analyzed for RCRA metals from selected 
wells in order to determine the levels of dissolved and suspended metals in the 
groundwater at the Site.  
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During the first round of sampling for the PA/SI, antimony was detected only in 
MW-5 and MW-7.  Both detections were above the screening criteria (6 μg/L).  
Antimony was not analyzed in the second round of sampling.  Arsenic was 
detected in 4 of the 11 wells [MW-1 (11 μg/L), MW-3 (15 μg/L), MW-5 (14 
μg/L), and MW-7 (60 μg/L)].  All detections were above the screening criteria 
(0.045 μg/L).  All detections of aluminum in groundwater exceeded the screening 
criteria of 50 μg/L.  One groundwater sample contained a level of copper that 
exceeded the screening criteria of 1,000 μg/L.  Two detections of chromium 
exceeded the screening criteria of 100 μg/L.  All detections of iron in groundwater 
exceeded the screening criteria of 300 μg/L. Seven samples contained lead levels 
that exceeded the screening criteria of 15 μg/L.  There was one detection of silver 
in groundwater and the concentration exceeded the screening criteria.  All 
detections of thallium exceeded the screening criteria of 2 μg/L.  All detections of 
manganese exceeded the screening criteria of 50 μg/L. 
 
During the second round of sampling, lead was detected at above the screening 
criteria in MW-2, MW-5, MW-6, and MW-12 in the unfiltered samples and in 
MW-5 in the filtered samples.   
 
The concentrations of cadmium and chromium in single wells exceeded their 
respective screening criteria in the unfiltered samples, but there was only one 
exceedance in the filtered samples for barium in MW-2. 
 
Distribution of Contamination 
There is no apparent relationship in antimony concentrations between the PA/SI 
and the RI.  Antimony was detected during the PA/SI (at the north and south ends 
of the western part of the Site), and antimony contamination appears to be 
localized at these wells.  MW-7 had the highest level of metals during the PA/SI 
and it also showed the highest level of antimony (Figure 5-28).  During the RI, 
antimony was not detected in MW-7 and it was detected below the screening 
criteria in MW-5 (Figure 5-29).  Antimony was detected in 10 wells sampled in 
the RI.  Concentrations of antimony varied little across the landfill with a range of 
detections from 2.6 μg/L to 14 μg/L.  The locations of the highest concentrations 
of antimony during the RI were the eastern portion of the landfill adjacent to the 
unnamed stream/ditch (MW-10) and southwestern portion of the landfill adjacent 
to the Anacostia River (MW-1 and MW-2).  This suggests that either the 
antimony contamination in groundwater originates in a portion of the landfill 
upgradient of MW-1 and MW-2 or that these wells are drilled in similar materials 
that are leaching antimony into groundwater.  Although there is no clear plume of 
antimony on the eastern side of the landfill, there could be multiple sources of 
antimony contamination there, since there are multiple detections of antimony.  
These wells are drilled into similar materials and screened across landfill 
materials. 
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Scale Figure 5-28   Antimony in Groundwater (ug/L) in 1999
Kenilworth Park South Landfill

Washington D.C.
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Figure 5-29   Antimony in Groundwater (ug/L) in 2001
Kenilworth Park South Landfill

Washington D.C.
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Barium was detected above its screening level 1,000 μg/L in MW-2, MW-7, MW-
9, and MW-11 in the PA/SI.  In the RI sampling, barium was detected above the 
screening level in MW-2, MW-8, MW-9, MW-10, and MW-11.  The highest 
concentrations of barium were found in MW-11 during both investigations.  The 
source of the barium is likely to be at or close to the well; MW-2 is at the edge of 
and downgradient of the Site.  The level of barium found during both 
investigations at MW-2 was 4 to 6 times higher than the levels in the adjoining 
wells; therefore, there appears to be an isolated source of barium in groundwater 
that must be near or at MW-2. 
 
There is no apparent pattern of arsenic contamination in groundwater across the 
Site.  In groundwater samples collected from both the PA/SI and the RI, arsenic 
was either not detected or detected above its screening level.  During the PA/SI, 
arsenic was detected in 4 of the 11 wells (see Figure 5-30) and during the RI 
arsenic detections were in 5 of the 13 wells (see Figure 5-31).  The detections did 
not all occur in the same wells during the two separate sampling events.  Wells 
MW-2, MW-6, MW-9, and MW-10 did not show detections in either sampling 
event.  The highest arsenic detection was in the sample collected from MW-7 
during the PA/SI, but arsenic was not detected in this well during the RI.  This 
detection during the PA/SI was 4 to 6 times higher than any other detections in 
groundwater at the Site.  The concentrations of arsenic in the wells in the vicinity 
of MW-7 were either non-detect or significantly lower.  Therefore, this detection 
of 60 μg/L appears to reflect a temporary deviation, perhaps reflecting suspended 
solids at the time of sampling.  Samples collected from both MW-1 and MW-3 
had detections of arsenic at comparable concentrations during both sampling 
events.  Samples collected from nearby wells did not show detections of arsenic, 
suggesting that arsenic is present in the landfill materials near these locations and 
is leaching into the groundwater immediately surrounding a well, but that there is 
not a plume of arsenic contamination migrating in groundwater.  
 
Iron was detected in all groundwater samples analyzed for iron.  Iron levels 
detected during the PA/SI varied from 7,300 to 220,000 μg/L, with MW-7 having 
the highest concentrations (see Figure 5-32).  In the RI, iron concentrations 
ranged from 1,390 to 92,800 μg/L at MW-13 (see Figure 5-33).  The presence of 
high levels of iron in wells screened across municipal wastes reflects the iron 
content of the buried waste as well as the relative solubility of iron. 
 
Lead was detected above the screening level in the PA/SI in wells MW-1, MW-5, 
MW-6, MW-7, MW-9, MW-10, and MW-11.  The highest concentration (2,800 
μg/L) was in MW-7 (see Figure 5-34).  In the first round of sampling during the 
RI, the highest level of lead was also found in MW-7 (24.3 μg/L) but at a 
concentration two orders of magnitude lower (see Figure 5-35).  Like iron, the 
presence of lead in groundwater probably reflects the presence of numerous lead 
sources (e.g., lead-acid batteries) in the landfill.  The detection of lead above the 
screening level in the filtered sample in only 1 well (MW-5) does not suggest that 
the high levels of lead found in the fill in several locations are in a soluble form. 
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5.7 Surface Water 
No surface water samples were collected during the June 2001 RI field activities 
or during the 1998 sampling event. 
 
During the PA/SI, 4 surface water samples were collected and analyzed for 
VOCs, SVOCs, pesticides, PCBs, and metals.  Two of these were off-site 
samples.  One sample was collected upstream in Watts Branch, above tidal 
influence, and one was collected approximately 1 mile upstream on the Anacostia 
River, but within the tidal area.  The 2 other surface water samples were collected 
near the Site, at the mouth of Watts Branch and in the Anacostia River opposite 
the Site.  In both of the near-site samples, levels of certain metals (aluminum, 
barium, iron, lead, and manganese) exceeded the screening level.  Given the 
multiple sources that discharge to the Anacostia River and to Watts Branch, it is 
not possible to conclude from this information whether the Site is contributing 
metals concentrations to either water body. 
 
Organic levels were non-detect except at SW-3, which showed acetone detected at 
5.3 J μg/L.  Acetone is a common laboratory contaminant.  
 
5.8 Contaminant Fate and Transport 
Since most of the landfill has been regraded to reduce slopes on the upper surface 
and to direct surface run-off into drainage swales that are reinforced with rip-rap, 
erosion has been greatly reduced.  A cover of forbs, shrubs, and trees is now es-
tablished over most of the landfill, especially adjoining the water bodies receiving 
runoff, and surface runoff has been reduced.  The semi-permanent pond on top of 
the west side of the landfill is acting as storage and reducing surface runoff. Most 
surface runoff travels through drainage ditches into the silt ponds constructed on 
the north, east, and south sides of the landfill, and silt tends to settle out before it 
overflows to surface water.  There is evidence of landfill materials on the surface 
or mixed into the landfill cap both along the Anacostia River and near the mouth 
of Watts Branch.  No groundwater seeps are visible, but slow groundwater dis-
charge is possible.  As discussed in Section 4.3.2.2, groundwater would discharge 
laterally from the landfill towards the surrounding surface bodies and is not infil-
trating into the underlying clay.  As evidenced by the ponding of water on the cap 
throughout the year, infiltration is limited.  Therefore, contaminant migration 
from the surface to subsurface is limited. 
 
It appears that infiltration is balanced by groundwater discharge.  However, dis-
charge is not significant, given the low hydraulic conductivities found in the wells 
tested around the periphery of the Site.  The primary route of off-site contaminant 
migration appears to be surface water runoff, with eroded surface soil discharging 
to surface water 
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Scale Figure 5-30   Arsenic in Groundwater (ug/L) in 1999
Kenilworth Park South Landfill

Washington D.C.
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Scale Figure 5-31   Arsenic in Groundwater (ug/L) in 2001
Kenilworth Park South Landfill

Washington D.C.

Roads
School Grounds
Parking lot
Buildings
Silt Ponds
Wooded Area

Monitoring Well Location

0 500250 Feet

0 0.10.05 Miles

N/D = Not Detected
J = Estimated Value

Note: 1. Numbers in parenthesis 
indicate arsenic concentration (ug/l) 
2. All detections of arsenic exceed the 
RBC value (0.045 ug/l)

Arsenic Concentration 
(ug/L) 

High 
 
LowN/D

5-101



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 
 



Haynes Street NE

Kenilworth Park
North Landfill

D.C. Transfer
Station

Foote Street Anaco
stia

 Ave 
NE

Deane Avenue

Mayfair 
Terrace

Haynes Street NE

A n
a c

o s
t i a

 R
i v

e r
 

Watts Branch

Thomas 
Elementary

School

76°57'0"W

76°57'0"W

76°57'15"W

76°57'15"W

76°57'30"W

76°57'30"W

76°57'45"W

76°57'45"W
38

°54
'15

"N

38
°54

'15
"N

38
°54

'0"
N

38
°54

'0"
N

© 2008 Ecology and Environment, Inc.
FILE:\\Talbdl1\gis\Kenilworth\Maps\MXD\A_MonitoringWellLocations\KPS_Iron1999_MonitoringWellLocations.mxd                DATE: June 30, 2008

Source: ESRI, 2005; Ecology 
& Environment, Inc., 2008

Scale Figure 5-32   Iron in Groundwater (ug/L) in 1999
Kenilworth Park South Landfill

Washington D.C.
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Scale Figure 5-33   Iron in Groundwater (ug/L) in 2001
Kenilworth Park South Landfill

Washington D.C.
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Figure 5-34   Lead in Groundwater (ug/L) in 1999
Kenilworth Park South Landfill
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Figure 5-35   Lead in Groundwater (ug/L) in 2001
Kenilworth Park South Landfill

Washington D.C.
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5.8.1 VOCs 
VOCs have either been non-detect or were at concentrations below the screening 
values in subsurface soils and surface water.  VOCs were not analyzed in surface 
soils.   
 
Several VOCs—benzene and 1,4-dicholorobenzene—have been detected in 
groundwater at concentrations above their respective screening values.  Since the 
occurrences of these exceedances are in different locations around the landfill, 
there are no apparent plumes.  As a result, it appears that the VOC contamination 
found in the groundwater is originating in the area around each individual well 
and is caused by leaching of landfill material in isolated areas within the Site. 
 
5.8.2 PAHs 
PAHs were detected above screening concentrations in all sediment samples.  The 
concentrations found along the Anacostia River varied with no consistent pattern 
of distribution.  The levels were similar in all the samples and differed by less 
than an order of magnitude.  This suggests a natural variability associated with 
tidal fluxes and fluvial deposition.  Since the levels are similar on both sides of 
the Anacostia River and upstream of the Site, it is unlikely that the Site is contrib-
uting a significant level of PAHs to the PAH contamination found in the sedi-
ments of the Anacostia River.   
 
There does not appear to be any correlation with benzo(a)pyrene or total PAH 
levels in sediment, surface soils, and subsurface soils, suggesting that there are 
different sources of PAHs in each medium.  Given the high concentrations of 
PAHs in the subsurface, any potential leaching from the surface is unlikely to 
contribute significantly to subsurface contamination.  Since PAHs were not de-
tected in groundwater, subsurface PAHs are not leaching to groundwater.  PAHs 
present in surface soils could migrate to sediments through overland flow; how-
ever, sediments had similar concentrations of PAHs on both sides of the Ana-
costia River.  Therefore, there appear to be other sources of PAHs in sediments. 
 
5.8.3 Pesticides 
Pesticides were not analyzed in all media because there was no reason to suspect 
their presence.  Pesticides were detected in subsurface soils, groundwater, and 
sediments.  The concentrations in both subsurface soils and groundwater are suf-
ficiently low and not distributed in a pattern therefore the presence of a plume is 
not expected.  However, the presence of low levels of different types of pesticides 
in the subsurface soils and groundwater suggests that the landfill material contains 
residual levels of pesticides.  The pattern of pesticides in sediment samples does 
not clearly indicate that the Site is the source of the pesticide contamination.  
 
5.8.4 PCBs 
Both Aroclor 1254 and 1260 were found in surface and subsurface soil and sedi-
ment.  In general, concentrations of Aroclors were higher in surface soils than 
subsurface soils.  Aroclor 1254 and 1260 were found in most sediment samples, 
but Aroclor 1254 was consistently found at higher or the same concentration as 
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Aroclor 1260.  In surface soils, Aroclor 1260 was detected more frequently than 
Aroclor 1254.  Their concentrations varied widely between samples.  In subsur-
face soils, Aroclors 1254 and 1260 were detected at approximately the same fre-
quency.    
 
Aroclor 1254 was found in most sediment samples.  Only 3 of the 8 surface soil 
samples that were analyzed for PCBs had detections of Aroclor 1254 that ex-
ceeded the screening value.  It was spottily distributed in subsurface soils.  The 
high concentration found at depth in BH-8 (93,000 μg/kg at 21 feet) suggests that 
there is a likely source at this location.   
 
Aroclor 1260 may have been a component of the materials used to make the cap, 
but also may be in landfill materials in certain locations.  Because it is not present 
in groundwater, leaching does not appear to be a contaminant migration pathway.  
 
Aroclor 1242 was detected in subsurface soils, sediments, and one groundwater 
sample (MW-12).  This suggests that Aroclor 1242 was in the landfill material 
and not in the capping material.  Aroclor 1242 could have migrated in groundwa-
ter from subsurface soils or landfill material.  In general, PCBs are only slightly 
soluble and there is no evidence of a groundwater PCB plume.  Therefore, it is 
likely that the Aroclor 1242 found in sediments resulted from fluvial deposition 
and originated from a source other than the landfill.  
 
There is no apparent pattern to the distribution of Aroclors in subsurface soils, 
except that there does not appear to be PCBs present in the center of the western 
side of the landfill. 
 
5.8.5 Metals 
Although many metals were detected, arsenic, iron, and lead were detected in 
most media in excess of screening criteria.  This subsection focuses its discussion 
of fate and transport on these metals.   
 
Arsenic was detected in all media above screening levels.  Although arsenic, 
where detected, exceeded screening levels, the concentrations found are within 
the range of naturally variable local background levels.  In general, arsenic con-
centrations in subsurface soils were similar to levels found in surface soils and are 
within one order of magnitude.  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.   
 
Since arsenic is relatively insoluble, it is not expected that a distribution plume 
exists for arsenic detections in groundwater.  Because not all wells within the 
landfill contained arsenic, its presence likely reflects leaching of the contents of 
the landfill in the immediate area of the well.  In sediments, arsenic was detected 
in all samples, but it was only detected above the screening value at SED-3 
(PA/SI) and SD-1 (1998 sampling event).  Most on-site and off-site sediment 
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samples contained similar arsenic concentrations.  Concentrations in sediments 
were also very similar to those found in surface soils.  Therefore, it appears that 
runoff is not a source of arsenic contaminant migration from the Site.  Infiltration 
and leaching probably contribute to arsenic found in groundwater at the Site. 
 
Iron concentrations above screening values were detected in all sediment, subsur-
face soil, and groundwater samples.  Only 4 surface soil samples were analyzed 
for iron.  None exceeded the screening level.  All unfiltered groundwater samples 
had iron concentrations in excess of screening criteria.  Filtered groundwater 
samples were not analyzed for iron.  The subsurface soils and groundwater pattern 
of distribution of high levels of iron is similar.  Iron concentrations in subsurface 
soils were higher than in surface soils.  Given its solubility, it is likely that iron is 
leaching out of the landfill materials into the groundwater.  This, combined with 
overland flow from the landfill surface, may explain the presence of elevated lev-
els of iron in sediment samples.   
 
Lead also was detected in sediment, subsurface soil, and groundwater samples 
above screening values.  No surface soil samples exceeded screening values.  
Lead concentrations in subsurface soil samples contained higher concentrations of 
lead than in the surface soil samples.  Although lead is present in the landfill cap, 
the landfill materials are the primary source of lead.  Only 1 of 59 surface samples 
contained lead levels exceeding the screening value, while 22 of 62 subsurface 
soil samples contained levels that exceeded the screening valued.  Lead levels dif-
fered significantly between the two sampling events; therefore, it is not possible 
to draw conclusions whether leaching is a significant pathway between subsurface 
soil and groundwater. 
 
5.9 Summary 
The analytical results indicate that both the cap and materials are heterogeneous.  
In general, the same contaminants exist in all media, but there is no clear relation-
ship between contaminant concentrations in the surface soils, subsurface soils, 
groundwater, and sediments.  Contaminant migration is limited because infiltra-
tion is restricted by the cap and the vegetative cover.  The vegetative cover also 
limits runoff.  Although contaminant migration could occur, the only contaminant 
that shows a pattern is iron.  Iron is soluble, especially in acids such as those typi-
cally found in landfill materials.  Organic contaminants such as benzo(a)pyrene, 
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.  Both the tidal nature of the water bodies surrounding the Site and the 
inputs from the storm drains that discharge into Watts Branch and the unnamed 
stream/ditch on the east side of the Site are likely to be contributing some of the 
contamination seen in sediment samples. 
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Surface soil contamination is distributed throughout the Site.  It is likely that the 
contaminants found in surface soils originated from the cap.  The differences in 
levels of arsenic and lead as seen in their distribution in surface soils indicate that 
capping materials from different sources were used.  Surface soil analytical results 
from the cap (only available from the portion that was not covered with the 1997-
1998 fill material) are within an order of magnitude of the 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 and organ-
ics were often equal, if not greater, in subsurface soils in comparison with surface 
soils.  In some cases, the contamination in the groundwater from a given well 
does not reflect the concentrations of subsurface soil contaminants found in the 
well borehole.  
 
In general, contaminants found in groundwater likely reflect contact with the con-
tents of the landfill because the groundwater remains in contact with the fill for 
long periods.   
 
Contaminant levels in the silt ponds show evidence of contaminant migration at 
the Site.  In general, there is little evidence of migration of wastes and waste 
components from the Site.  The presence and levels of contamination within 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 
 
 
 
 
The purpose of the Human Health Risk Assessment (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 
alternatives.  The topics addressed in the HHRA include contaminant screening, 
exposure assessment, toxicity assessment, risk characterization, and uncertainty 
analyses.   
 
Detailed toxicity profiles are included in Appendix I for Contaminants of 
Potential Concern (COPCs). 
 
The Agency for Toxic Substances and Disease Registry (ATSDR) performed a 
Health Consultation for the Site in 2006.  The findings of the ATSDR are 
discussed in Section 6.8.  The ASTDR report is included as Appendix K. 
 
6.1 Introduction 
The objective of this baseline HHRA is to determine whether contaminants from 
the Site could pose potentially significant risks to human health under existing or 
reasonably foreseeable future conditions of the Site.  This assessment is based on 
environmental data from the RI conducted in 2001, as well as data from previous 
investigations in 1998 and 2000.  The results of this evaluation can be used to 
help determine whether or not remedial action is warranted and, if so, to help de-
fine remediation goals. 
 
6.1.1 Overview 
A detailed discussion of existing conditions at the Site is included in Sections 2.1 
and 2.2, and the history of the Site is discussed in Section 2.3.  The area 
surrounding the Site is predominantly urban, recreational, and formerly industrial.   
 
This assessment focuses on the potential human health risks from direct exposure 
to chemicals in soil and sediment at the Site under existing and expected future 
conditions of the Site.  Currently, the Site is not fully fenced and pedestrian access 
through the south entrance is unrestricted.  Prior to 1997, the Site was a grass-
covered mound, with a parking lot and public toilets near the center and exercise 
stations around the periphery.   
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Future use of the Site is expected 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 Site.  Park visitors 
could potentially be exposed to contaminants in surface soil and sediment at the 
Site.   
 
One future use scenario identified by NACE staff is the construction of a 9-hole 
golf course.  This use would require soil disturbance to recontour Site topography 
and to install an irrigation system, among other potential activities.  No 
construction plans for the golf course were available at the time of this 
assessment.  Current contaminant concentrations were used for calculating 
exposure concentrations.  It is the author’s understanding that it is standard 
practice not to disturb the subsurface soil when a landfill is recontoured for use as 
a golf course.  This assessment assumed golfers would not be exposed to 
subsurface soil; and, therefore, golfers are addressed in this assessment in the Site 
Visitor scenario.  Since it is not known how long or what methods would be used 
to construct the golf course, the Site Worker scenario assumes a 9 week per year 
exposure scenario. 
 
Park redevelopment and maintenance activities could involve short-term 
disturbances of the soil surface, possibly including excavation for installation or 
repairs of utility lines, which could potentially expose the workers to subsurface 
soil contamination.   
 
More extensive development of the Site for residential or commercial use is 
considered extremely unlikely, and the risk assessment does not address these 
hypothetical scenarios.  
 
Several investigations have been conducted at the Site, including an initial 
investigation of the new fill in the eastern half of the Site (see Appendix A), a 
PA/SI of the entire Site (see Appendix B), and this RI.  Samples collected during 
these investigations included surface soil, subsurface soil, and groundwater; 
sediment samples from drainage ditches, silt ponds, and locations along the banks 
of Watts Branch and the Anacostia River; and surface water samples from Watts 
Branch and the Anacostia River (see Figures 2-5, 2-6, 2-7, 3-1, and 3-2 for sample 
locations).  Contaminants that have been detected in Site soil and sediment 
include various metals, PCBs, and SVOCs, including PAHs.  Metals have been 
detected in sampled groundwater, but the low concentrations indicate that the 
impact on the adjoining surface water is very slight. 
 
6.1.2 Risk Assessment Organization 
The HHRA has been prepared and organized following the general approach 
outlined in the EPA’s Risk Assessment Guidance for Superfund, Volume I, Human 
Health Evaluation Manual (RAGS-HHEM), Part A (USEPA 1989) and Part D 
(USEPA 1998a), and other related EPA 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” (USEPA 1993a) 
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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, which introduces the conceptual site model, identifying po-

tential pathways for human exposure to site-related contaminants;  
 
■ Section 6.2, which briefly reviews the available characterization data, de-

scribes the screening process and criteria used to select COPCs, and identifies 
the COPCs to be carried through the quantitative assessment;  

 
■ Section 6.3, the exposure assessment, which reviews the exposure setting and 

potentially complete exposure pathways, then describes how exposure point 
concentrations and exposure estimates were calculated for each exposure sce-
nario;  

 
■ Section 6.4, the toxicity assessment, which briefly describes how quantitative 

toxicity values are used to estimate the magnitude of cancer risks or the likeli-
hood of systemic health effects, then summarizes toxicity values for the 
COPCs at this Site;  

 
■ Section 6.5, the risk characterization, which explains how the toxicity and ex-

posure estimates were combined to calculate potential risks, then presents and 
discusses the estimated risks for the Site;  

 
■ Section 6.6, the uncertainty assessment, which discusses sources of uncer-

tainty in the risk evaluation process and their tendencies to underestimate or 
overestimate true Site risks; and  

 
■ Section 6.7, which summarizes the results and conclusions of the human 

health risk assessment. 
 
Tables prepared in accordance with Risk Assessment Guidance for Superfund 
(RAGS) Part D (USEPA 1998a) to accompany the risk assessment text can be 
found as Tables 6-1 through 6-6 and in Appendix G. 
 
6.1.3 Conceptual Site Model 
A conceptual site model for the Kenilworth Park South Landfill is presented in 
Figure 6-1.  As a result of past landfilling activities at the Site, surface and 
subsurface soils are contaminated with elevated levels of metals, PCBs, 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 or that multiple 
contaminant sources exist in the general vicinity of the Site.  Adjacent surface 
water bodies (Anacostia River and Watts Branch) have not been noticeably 
impacted by the Site.   
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Site Visitors 
Currently, since pedestrian access to the Site is unrestricted, local residents and 
schoolchildren may visit the Site on occasion.  Assuming that the Site is 
redeveloped for recreational use, including use as a golf course, park users would 
likely visit more frequently and for longer periods.  Under existing and expected 
future conditions, recreational visitors to the Site (Site Visitors) could potentially 
be exposed to Site-related contaminants by: 
 
■ Direct contact (dermal contact and incidental ingestion via hand-to-mouth 

contact) with surface soil and sediment; and 
 
■ Inhalation of airborne dust resulting from wind erosion of the surface in bare 

soil areas.  
 
Although contact with surface water is possible, regular exposure is unlikely be-
cause the river is not used for swimming and is not easily accessible from the Site.  
According to the ATSDR Health Consultation report (January 23, 2006), the 
Anacostia River is not a source of water for home or commercial use.  The com-
bined storm sewer system in Washington, D.C. has contributed to sewage over-
flow events in the Anacostia River that resulted in ongoing advisories against 
swimming in the river.  Fish advisories from the District of Columbia Department 
of Health (2006) are in effect for the Anacostia River because of pesticide and 
PCB contamination.  Surface water use is not expected to change in the foresee-
able 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.  Therefore, potential exposures via surface 
water are not quantitatively evaluated in this assessment.  Qualitative evaluation 
of this pathway is further discussed in Section 6.6, “Uncertainty Assessment.”  
 
Site Visitors are not likely to be exposed to subsurface soil and groundwater con-
taminants because these media are inaccessible under normal conditions.  At the 
present time, there are no water supply wells (municipal, commercial, or domes-
tic) that could be affected by the Site.  Therefore, there are no direct routes of ex-
posure to contaminants in groundwater and exposure to groundwater can be 
eliminated as a potential human exposure pathway.  This is consistent with the 
conclusions of ATSDR in the Health Consultation report (January 23, 2006).  Ex-
posure to groundwater is not considered to be a complete exposure pathway.   
 
As discussed above, exposure to surface water and groundwater are not consid-
ered to be complete exposure pathways for Site Visitors.  Site Visitors also are not 
likely to be exposed to subsurface soil because this medium is inaccessible under 
normal conditions.   
 
Site Workers 
During short-term excavation activities at the Site, e.g., during installation or 
maintenance of underground utility lines, recontouring for recreational use (e.g., 
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golf course), or similar purposes, workers could potentially be exposed to 
contamination in subsurface soils in addition to surface contamination.  Exposures 
could occur by: 
 
■ Direct contact (dermal contact and incidental ingestion via hand-to-mouth 

contact) with soil; and 
 
■ Inhalation of airborne dust raised by construction activities. 
 
Although the duration of exposure for a Site Worker 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 considerably greater than those 
of Site Visitors. 
 
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 Chemicals of 
Potential Concern (COPCs) for the human health risk assessment.  In summary, 
after the available analytical data from the most current and previous 
investigations were reviewed and sorted by exposure medium, the contaminant 
concentrations detected in on-site soil and sediment samples were screened 
against risk-based concentrations (RBCs) to eliminate chemicals found only at 
low levels that would be unlikely to pose any significant health risk.  
 
6.2.1 Data Collection 
This risk assessment relies on soil and sediment data collected during this RI, as 
well as data from two previous site investigations.  The earlier investigations 
include:   
 
■ A 1998 investigation that involved collecting 23 surface soil samples from 

locations in or near the 1997/1998 deposited materials in an area east of 
Deane Road; 8 subsurface soil samples from locations at the west and north 
edges of the Site; and 5 sediment samples from drainage ditches and silt ponds 
at the Site (Appendix B); and  

 
■ A PA/SI conducted in 1999-2000 (Appendix B) that included the collection of 

29 surface soil samples (27 from 1997/1998 deposited materials and 2 from 
off-site locations); 49 subsurface soil samples from 22 locations; 26 sediment 
samples (16 from on-site or locations next to the Site, 4 from far upstream off-
site locations, and 6 from other off-site locations upstream and/or on the op-
posite side of the river); 4 surface water samples (2 from river locations near 
the Site; 2 upstream), and 12 groundwater samples (11 on-site and one off-site 
well location).  

 



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 
Future Sediment Sediment Dermal On-Site Quant Visitors may contact contaminated surface 

Child Ingestion On-Site Quant Visitors may contact contaminated surface 
Dermal On-Site Quant Visitors may contact contaminated surface 

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

Surface water Surface water Site Visitor Child/Adult Ingestion Offsite None Contact is unlikely and chemical 
Dermal Offsite None Contact is unlikely and chemical 

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

Future Surface & Surface & Utility/Construction Adult Ingestion On-Site Quant Workers may contact surface/subsurface 
soils during excavation.

Subsurface Subsurface Worker Dermal On-Site Quant Workers may contact surface/subsurface 
Airborne Dust Utility/Construction Adult Inhalation On-Site Quant Workers may inhale dust raised by 

Worker

Tables 6-1  Selection of Exposure Pathways, Kenilworth Park South Landfill Site
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Details of the earlier sampling activities, analyses performed, and analytical 
results can be found in the prior investigation reports (Appendices A, B) and are 
discussed in Section 4 of this report. 
 
Part of the purpose of this RI was to address data gaps, mainly by sampling areas 
missed by the previous investigations.  Among the samples collected were surface 
and subsurface soil samples from the northeast quadrant of the Site; 5 subsurface 
soil samples along the wetland area east of the Site; 4 shallow subsurface soil 
samples from along the river; and groundwater samples from 11 existing wells 
plus 2 new wells south of the Site.  The soil and sediment samples were analyzed 
for TAL metals, PCBs, and PAHs.  In addition, 9 off-site soil samples and 1 off-
site sediment sample were collected for PCB analysis.  Later sampling requested 
resulted in the conclusion that samples from the Thomas Elementary School yard 
were not impacted by the Site.  The additional samples allowed for a more 
extended discussion of the off-site data (see Section 5.2). 
 
All of the data from 1998 to 2001 were reviewed.  Because the results of 
groundwater and surface water sampling indicate that there has been little or no 
impact on the surface water, those data have been omitted from this evaluation.  
Because this human 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) and off-site 
samples were omitted from soil and sediment data sets 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 EPA’s functional guidelines for evaluating inorganic 
and organic analyses (EPA 1994a, b), and the usability of data for risk assessment 
purposes was determined using established guidelines (EPA 1992a).  The 
qualified analytical results are in Tables 5-1 through 5-8.   
 
Some of the reported analytical results were flagged with a “J” qualifier, which 
indicates 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 
the qualifiers marginally reduce confidence in the accuracy of the results of the 
quantitative estimates of exposures, EPA 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 
detected in the sample at the specified quantitation limit.  (In the analytical 
summaries in this RI report and in prior reports for the Site, U-flagged values 
were replaced with “ND” [non-detect]).  For chemicals that were selected as 
COPCs (based on high concentrations detected in some samples) to be carried 
through the quantitative risk assessment, U-flagged results were included in the 
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data sets and used in the calculations of exposure point concentrations (EPCs) by 
assuming each non-detected concentration to be equal to half the quantitation 
limit reported, in accordance with relevant guidance (USEPA 1989). 
 
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  values used for risk-
based screening based on human health risks.  The criteria that were considered 
are discussed below. 
 
Risk-Based Screening Concentrations 
Values used for risk-based screening for soil and sediment were adapted from 
RBCs developed by EPA Region 3 (USEPA 2006).  Because the Site is located 
near a residential neighborhood, the RBCs were calculated using the residential 
soil exposure assumptions.  In addition, recreational screening levels are not 
available.  Residential screening levels are protective of recreational and worker 
exposure.  In accordance with EPA Region 3 guidance on risk-based screening 
(USEPA 1993a), screening levels based on cancer risk were calculated using a 
target cancer risk of 10-6, while RBCs based on noncancer effects were calculated 
using a hazard index (HI) of 0.1.  Two screening levels were calculated for 
chemicals with toxicity values based on both cancer and non-cancer effects, and 
the lower (more protective) value was used for screening.  The same RBCs were 
used to screen both soil and sediment data.  Although sediment samples may 
differ from soil samples in terms of location and some physical characteristics, 
these media are similar in terms of potential human exposures.  Since the 
magnitude of actual exposures at the Site is likely to be less than that assumed for 
soils in a residential setting, these RBCs are considered to be more than 
adequately protective due to the greater exposure time factored into the residential 
RBC than would be the case under a recreational scenario.  Chemicals present 
only at concentrations below the screening level pose negligible human health 
risks; therefore, they can be eliminated from further consideration in the human 
health risk assessment. 
 
Essential Nutrients 
Calcium, magnesium, potassium, and sodium are considered to be essential 
nutrients.  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 (USEPA 1989), chemicals that are essential nutrients, present at low 
concentrations (i.e., only slightly elevated above naturally occurring 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.  Magnesium and 
potassium are present at the Site at levels that are 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 exceed background levels as much as 12.5 times and data are not available 
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regarding sodium background concentrations.  However, no toxicity and 
screening data are available for these two essential nutrients and therefore they 
cannot be quantitatively evaluated in the risk assessment.  Additionally, these 
elements are not considered CERCLA hazardous substances.  Due to the lack of 
toxicity and screening data and their status as essential nutrients, calcium and 
magnesium were excluded as COPCs in the human health risk assessment.  
 
Background and Reference 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 
considered natural constituents of soils and sediments, there may be anthropo-
genic sources of TCL chemicals unrelated to the Site.  A few soil and sediment 
samples were collected, although not all samples were tested for all parameters.  
Background or reference surface soil samples include samples SS-29, SS-30, SS-
32, SS-33, and SS-34 (see the PA/SI [E & E 2000]), 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 E & E  2006) and SU- BK-1 and SU- BK-2 
from the KPN Landfill RI (E & E  2007).  Background sediment samples include 
samples SMP-A and SMP-B from the PA/SI (E & E 2002) and sample SU-BK-10 
from the 2006 RI/FS.    
 
The ranges of concentrations observed in background and reference samples from 
each medium were generally small compared with on-site samples.  Maximum 
background concentrations are provided for comparison purposes only.  No com-
pound was eliminated from quantitative evaluation in the risk assessment based 
on background concentrations.   
 
COPCs 
The occurrence and distribution of chemicals detected in surface soil, sediment, 
and subsurface soil (at depths no more than 15 feet BGS) are presented in Tables 
G-1 through G-3 in Appendix G, and COPCs are identified.  The COPCs, which 
are summarized in Table 6-2, include various metals, PCBs, and carcinogenic 
PAHs.  Because the lists are similar across the soil and sediment media, all 
chemicals identified as COPCs in any of those 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. 



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

Aroclor-1242 X X
Aroclor-1254 X X X
Aroclor-1260 X X

Benzo(a)anthracene X X X
Benzo(a)pyrene X X X
Benzo(b)fluoranthene X X X
Benzo(k)fluoranthene X X
Chrysene X
Dibenzo(a,h)anthracene X X X
Indeno(1,2,3-cd)pyrene X X X

Table 6-2  Summary of Chemicals of Potential Concern,
                  Kenilworth Park South Landfill Site
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6.3.1 Exposure Setting and Potentially Exposed Populations 
Currently, pedestrian access to the Site is not restricted.  Visitors to the Site could 
potentially be exposed to contaminants in surface soils or sediments.  Regular 
park visitors are most likely to include local residents from the Hayes Street 
neighborhood, which is located just beyond the wetland area northeast of the Site, 
and students from the elementary school just to the southeast.  Improving 
recreational facilities at the Site could increase Site use beyond current levels.  
Park improvements might entail short-term soil disturbances and possibly 
excavation activities in some areas of the Site, temporarily exposing the workers 
to subsurface contamination. 
 
6.3.2 Complete Exposure Pathways 
Exposure pathways that are potentially complete under existing and expected 
future conditions of the Site 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 
receptors/pathways were selected for quantitative evaluation: 
 
Current/Future Site Visitors 
Recreational users are potentially exposed to surface soil/sediment contamination 
by direct contact routes (incidental ingestion via hand-to-mouth transfer and 
dermal contact) and by inhalation of airborne dust resulting from wind erosion of 
soil. 
 
Future Utility/Construction Workers 
Workers may have short-duration exposures by direct contact with contaminated 
surface and subsurface soils and by inhalation of dust raised during excavation 
activities. 
 
As discussed in Section 6.1.3, there are no water supply wells (municipal, 
commercial, or domestic) that 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 evaluation conducted by ATSDR in the Health Consultation 
(ATSDR 2006).   
 
According to the 2006 ATSDR report, neither the Anacostia River nor Watts 
Branch are a source of water for home or commercial use.  The sewer overflow 
problems in the Anacostia River prevent swimming in the river.  Fish advisories 
from the District of Columbia Department of Health (2006) are in effect for the 
Anacostia River and signs are posted cautioning people from fishing or 
swimming.  Therefore, potential exposures via surface water are negligible and so 
are not quantitatively evaluated in this assessment.   
 
Generally, when land use is residential, baseline HHRA guidance recommends 
evaluation of young children in the 1-to-6-year age group because their soil 
exposures relative to body weight (BW) are considerably greater than those of 
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adults.  Since the Site is near a residential area, it is conceivable that visitors could 
include very young children, accompanied by parents or older siblings.  For that 
reason, both child and age-integrated child/adult receptor groups are evaluated as 
Site Visitors in this risk assessment.  The age-integrated child/adult receptor’s 
exposure is divided between 6 years at childhood rates and the remainder (24 
years) at adult rates. 
 
6.3.3 Quantification of Exposure 
This section explains how the quantitative exposure estimates were obtained.  
Section 6.3.3.1 describes the exposure media that were evaluated and the 
calculations of EPCs 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 
For direct contact routes (ingestion and dermal contact), EPCs were estimated 
directly from measured concentrations in the data sets described below.  For non-
detect results, a value equal to half the reported quantitation limit was substituted.  
Following baseline HHRA guidance (USEPA 1992b), the 95% Upper Confidence 
Limit (UCL) of the arithmetic mean concentration was calculated as a 
conservative estimate of the average concentration for each COPC.  The 
distribution of each data set (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 maximum detected concentration in the dataset, 
the maximum detected concentration was used as the EPC (USEPA December 
2002).  Spreadsheets showing the EPC calculations and listing the samples and 
input values can be found in Appendix G, Tables G-28 and G-29.  Summaries of 
the EPC calculation results are presented in Appendix G, Tables G-4 and G-5.  
 
Site Visitor 
Over the long-term, current and future Site Visitors may be exposed to surface 
contamination anywhere on the Site; therefore, visitor exposures were estimated 
using data from all on-site surface soil and sediment samples combined.   
 
For contaminants on dust released to ambient air from soil, EPCs in air were 
estimated from the soil concentrations by applying Particulate Emission Factors 
(PEFs).  The PEF for wind erosion of soil, which was used to evaluate inhalation 
exposures of Site Visitors, was calculated using an equation and input 
assumptions obtained from EPA’s Soil Screening Guidance User’s Guide 
(USEPA 1996).   
 
Site Worker 
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 assessment of excavation exposure should be focused.  Consequently, 
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potential exposures of Site Workers engaged in excavation activities were 
estimated on a site-wide basis using data from all subsurface samples within 15 
feet of the surface combined with surface soil and sediment data.   
 
For contaminants on dust released to ambient air from soil, EPCs in air were also 
estimated from the soil concentrations by applying Particulate Emission Factors 
(PEFs).  Because physical disturbance of soil during excavation can raise a 
considerable amount of dust, a different approach was used to calculate a PEF for 
the Site Worker scenario.  The PEF was calculated using an emission rate 
estimated from measurements at construction sites combined with a box model to 
account for downwind dilutions.  These PEF calculations for the Site Visitor and 
Site Worker scenarios are presented in Tables G-12 and G-13 respectively, in 
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 plus frequency and duration of exposure that an indi-

vidual in the receptor population would experience; and 
 
■ Estimates of physiological parameters (e.g., BW, 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-11.  The input values for the 
exposure variables are also presented and sources are referenced in these tables.  
EPA-recommended standard default exposure factors (USEPA 1991a) were used 
when appropriate.  Where standard defaults were unavailable or inappropriate, 
exposure factor values were based on EPA recommendations or estimated from 
data in the Exposure Factors Handbook (USEPA 1997a) and the Risk Assessment 
Guidelines for Superfund Volume I: Human Health Evaluation Manual (Part E, 
Supplemental Guidance for Dermal Risk Assessment), (USEPA 2004), taking 
into consideration the nature of the expected exposures.  The input values were 
selected to reflect the long-term Reasonable Maximum Exposure (RME) of each 
receptor group.  Accordingly, for contact rate variables, the values selected are 
high-end estimates of long-term exposures, rather than worst-case estimates that 
would not likely be sustained.   
 
The exposure factors and specific values selected are discussed further below.  
For the first exposure route, all of the exposure factors are described in the text.  
For subsequent routes, only the variables not previously mentioned will be 
discussed. 
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Incidental Ingestion of Surface Soil/Sediment by Site Visitors (Tables 
G-6, G-8a, and G-8b) 
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 
EPA-recommended standard default values for residential soil exposure (USEPA 
1991a) 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 Site Visitor would likely spend just part of 
each day in the Site 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 Site Visitor would be unrelated to the Site.  For 
this assessment, the fraction of total soil exposure that is site-related 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 Site Visitors was assumed to be 350 days per year, the standard default value 
recommended by the EPA for residential exposures (USEPA 1991a).  Exposure 
Duration (ED) is the number of years over which exposure could occur.  Because 
the Site Visitors 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, EPA’s standard 
default value for residential exposure, which is roughly equal to the 90th percentile 
residence time for an owner-occupied dwelling (USEPA 1991a).  For 
carcinogens, the 30-year total ED was divided between childhood exposure (EDc) 
for 6 years (ages 1 to 6 years) and exposure as an adult (EDa) for 24 years. 
 
The body weights (BWa and BWc) of 70 kilograms (kg) for the adult and 15 kg 
for the child, which are also standard default values, are based on average BWs 
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.  The AT for 
carcinogenic effects is equivalent to 70 years, the assumed value, by convention, 
for a lifetime.  For noncarcinogenic effects, the AT is equal to the total ED 
multiplied by 365 days per year. 
 
Dermal Contact with Soil/Sediment by Site Visitors (Tables G-6, G-8a, 
and G-8b) 
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 EPA recommendations (USEPA 2000b, 1995a).  The 
Soil-to-Skin Adherence Factor (SSAF), is the amount of soil that 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 values 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 
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5,700 square centimeters (cm2) and 2,800 cm2 for adults and children, 
respectively, are also appropriate values for residents. 
 
Inhalation of Airborne Dust by Site Visitors (Tables G-7, G-9a, and 
G-9b) 
Unlike the ingestion and dermal contact route, inhalation exposures last only as 
long as the Site Visitor is at the Site.  It is expected that the time that a 
recreational Site Visitor spends at the Site 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, respectively, are average short-term inhalation rates (IN) 
reported for a moderate activity level (USEPA 1997a).   
 
Incidental Ingestion of Surface Soil/Sediment by Excavation/ 
Construction Workers (Table G-10) 
For Site Workers involved in excavation activities, an IR-S value of 480 mg/day 
was assumed based on data for construction workers (Hawley 1989; USEPA 
1991a), and all soil ingested on a day of exposure is assumed to be from the Site.  
The EF of 260 days/year is simply the standard 5-day work week expressed as the 
frequency over a 1-year (52-week) period.  The duration of any excavation project 
at the Site will likely be considerably less than a year; an ED of 0.17 years 
(equivalent to 9 weeks) was assumed, based on professional judgment.  
 
Dermal Contact with Soil/Sediment by Excavation/ Construction 
Workers (Table G-10) 
The SSAF value of 0.9 mg/cm2 is the 95th percentile value reported for utility 
workers in the latest dermal exposure guidance (USEPA 2000b).  The skin SA of 
3,300 cm2 is the recommendation for industrial workers from the same dermal 
guidance. 
 
Inhalation of Airborne Dust by Excavation/Construction Workers 
(Table G-11) 
The IN for workers, 20 cubic meters per day (m3/day), is the standard default val-
ue for worker exposure.  Over an 8-hour work day, that rate is equivalent to 2.5 
m3/hr, the recommended average rate for heavy activities (USEPA 1997a).  Con-
struction activities at the Site most likely would include park redevelopment (in-
cluding regrading/recontouring) and maintenance activities, including excavation 
for installation or repair of utility lines.   
 
The estimates from the above exposure equations are expressed as chronic daily 
intakes (CDIs) or subchronic daily intakes (SDIs), which are used to estimate 
noncarcinogenic 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 (presented in Section 6.4.2) to obtain the risk estimates.  
The exposure estimates appear with the risk estimates in Tables G-18 through 
G-27 in Appendix G. 
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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 noncarcinogenic 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 noncarcinogenic effects 
are caused.  The principal difference in the evaluation reflects the assumption that 
noncarcinogenic 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 

Noncarcinogens 
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 noncarcinogen refers to any chemical for which the carcinogenic evidence is 
negative or insufficient.   
 
The likelihood that a chemical is a human carcinogen is specified by a weight-of-
evidence classification.  Data derived from human and animal studies are 
reviewed and characterized as sufficient, limited, no data, or evidence of no 
effect.  According to these guidelines, 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, depending on the quality of the available data.  
Group D chemicals are not classified as carcinogens due to inadequate evidence 
in animals, while Group E chemicals show no evidence of carcinogenicity in 
human or animal studies. 
 
Exposure to some chemicals may result in both carcinogenic and noncarcinogenic 
effects.  In those cases, both types of effects were considered and evaluated in the 
quantitative assessment. 
 
6.4.1.2 Assessment of Noncarcinogens 
The potential for noncarcinogenic adverse health effects (e.g., organ damage, 
immunological effects, birth defects, skin irritation) is usually assessed by 
comparing the estimated Site-related exposure to the Reference Dose (RfD).  The 
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RfD is developed 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 limitations of the critical study or studies and for the 
uncertainties associated with differences between the study conditions and the 
human exposure situation (e.g., different 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 
exposures.  Generally, exposures that are less than the RfD are not likely to be 
associated 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.  Noncarcinogenic 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 an HI.  An HI greater than 1.0 indicates 
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 noncarcinogenic effects for which thresholds are thought to exist, 
thresholds have not been demonstrated for most carcinogenic effects.  
Consequently, federal regulatory agencies assume 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 
carcinogenic risks from high-dose cancer bioassays.  A linearized multi-stage 
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 Factors (SFs) (USEPA 1986).  The results of this procedure are 
unlikely to underestimate the actual SFs (formerly termed “carcinogenic potency 
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factors”) for humans.  SFs are expressed as the inverse 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 
receptor. 
 
6.4.1.4 Route-to-Route Extrapolation of Reference Doses and Slope 

Factors 
Because RfDs and SFs for the dermal route have not been developed, 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 
absorbed 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 absorption. 
 
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 
inhalation exposures and vice versa.  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 the Kenilworth Park South 

Landfill  
Toxicity values for carcinogenic and noncarcinogenic effects were compiled from 
the following sources.  This approach is consistent with the EPA Office of Solid 
Waste and Emergency Response (OSWER) Directive (December 5, 2003): 
 
■ The Integrated Risk Information System (IRIS) computer database (USEPA 

2006b).  This is the preferred source of toxicity values because these data are 
the most recent EPA criteria available and they have been reviewed exten-
sively by the EPA; 
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■ The Health Effects Assessment Summary Tables (HEAST) were consulted if 
a toxicity value was unavailable on IRIS.  The National Center for Environ-
mental Assessment (NCEA) has established these provisional values for use in 
risk assessments. 

 
■ The NCEA Superfund Health Risk Technical Support Center, which provides 

provisional RfDs and SFs for some chemicals that are not listed in IRIS or the 
HEAST (USEPA1997b);   

 
Only values that are currently available from the above sources were used in this 
risk assessment.  Pending or withdrawn values were not used. 
 
Tables G-14, G-15, G-16, and G-17 in Appendix G list the toxicity values for 
COPCs that were used in this risk assessment.  Table G-14 lists oral and dermal 
RfDs and Table G-15 lists inhalation RfDs for noncarcinogenic effects along with 
the associated target organ(s), UFs, confidence levels, and sources of the RfDs.  
Table G-16 lists oral and dermal SFs, and Table G-17 lists inhalation SFs along 
with weight-of-evidence classifications, and sources of the SFs. 
 
Benzo(a)pyrene is the only carcinogenic PAH with a verified SF.  However, the 
Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA 1993b), recommends that the other carcinogenic PAHs be 
assessed in terms of their potencies relative to benzo(a)pyrene using the following 
relative potency factors (RPFs): 
 

Benzo(a)pyrene 1.0 
Benzo(a)anthracene 0.1 
Benzo(b)fluoranthene 0.1 
Benzo(k)fluoranthene 0.01 
Chrysene 0.001 
Dibenz(a,h)anthracene 1.0 
Indeno(1,2,3-cd)pyrene 0.1 

 
The SFs for carcinogenic PAHs in Table G-16 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 noncarcinogenic effects or to satisfactorily estimate 
its carcinogenic potency, despite a large body of scientific literature on its toxico-
logical effects (USEPA 2001b).  
 
Instead, the EPA has adopted models to assess blood lead dose-response 
relationships in adults and children in lead-contaminated areas.  Young children 
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are the segment of the population at greatest risk from lead exposure because 
compared with 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 to the toxic effects of lead.  Therefore, where land use is characterized as 
residential, lead Integrated Exposure Uptake Biokinetic (IEUBK) model is used 
(USEPA 1994c), which predicts blood lead levels in young children resulting 
from multiple pathways of exposure, to aid in decisions about soil cleanup levels.  
The most recent interim soil lead guidance from OSWER (USEPA 1994c) 
recommends a screening level of 400 parts per million (ppm) for lead in soil in 
residential areas, based on predictions of the current version of the IEUBK model.  
Lead exposures for Site Visitors at the Site were evaluated by comparing 
concentrations in soils from the Site to the residential screening value and other 
criteria. 
 
The adult lead model (USEPA 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 exposures 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 assessment is 10 micrograms 
per deciliter (μg/dL).  The adult lead model can be used 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 work-
ers at the Site. 
 
6.5 Risk Characterization 
This section combines information developed in the exposure and toxicity 
assessment 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 
incremental 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 exposure pathways applicable to a receptor population to obtain the total 
excess lifetime cancer risk for that population.  Cancer risk estimates are provided 
in scientific 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 noncarcinogenic 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 
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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.  If an HI greater than the target acceptable 
exposure level (HI equal to 1.0) is identified, the HI is recalculated by summing 
only those HQs associated with similar target organs or mechanisms of action. 
 
6.5.2 Magnitude of Estimated Risks 
The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) 
(40 Code of Federal Regulations [CFR] 300.430(e)(2)(i)(A)(2)) establishes 1 x 
10-6 as the point of departure for determining remediation goals.  This is the 
concentration of a carcinogen that would cause one additional cancer per million 
people exposed.  For evaluating non-carcinogenic effects, baseline HHRA 
guidance defines acceptable exposure levels as those to which the human 
population, including sensitive subgroups, may be exposed without 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 usually would not be expected.  An 
unacceptable risk of adverse health effects may exist when the HI is greater 
than 1.0. 
 
6.5.3 Risk Estimates 
Detailed tables in Appendix G present estimates of the potential exposures and 
associated risks to visitors from contaminants from the Site.  Noncancer HIs for 
soil/sediment exposures are presented in Tables G-18 through G-23, and cancer 
risks are presented in Tables G-24 through G-27.  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. 
 
Site Visitor 
Based on RME assumptions for Site Visitors, the estimated cancer risk associated 
with potential exposures to Site soil is 2.6 x 10-5 for the composite child/adult, due 
mainly to soil ingestion.   
 
As for potential non-cancer effects, the total HI associated with Site Visitor 
exposures to Site soil are 0.22 for the composite child/adult and 1.6 for the child, 
also due mainly to soil ingestion.  Although the total HI of 1.6 for the child is 
slightly greater than the benchmark of 1.0, when segregated by target organ the 
HIs are all less than 1.0, as seen in Table 6-4.  These results indicate that Site 
Visitors’ exposures to contamination at the Site are not expected to cause adverse 
non-carcinogenic health effects.   
 
Site Worker 
The estimated cancer risk to a Site Worker from short-term exposure to surface 
and subsurface soil contamination is lower: 4.5 x 10-7. 
 



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

Primary Exposure 
Chemical Target Organ Ingestion Inhalation Dermal Routes Total

Aluminum Offspring, nervous system 6.0E-03 -- 2.4E-04 6.2E-03
Antimony Whole body, blood 4.3E-03 -- 1.1E-04 4.4E-03
Arsenic Skin 1.4E-02 -- 1.6E-03 1.5E-02
Barium Cardiovascular system, kidney 5.1E-04 -- 2.9E-05 5.4E-04
Cadmium Kidneys 2.5E-03 -- 3.9E-04 2.9E-03
Copper GI system 3.0E-03 -- -- 3.0E-03
Iron Various organs 5.6E-02 -- 2.2E-03 5.8E-02
Lead -- -- -- -- 0.0E+00
Manganese Central nervous system 2.7E-03 -- 2.7E-04 3.0E-03
Mercury, soluble salts Immune system 3.3E-03 -- 1.9E-04 3.5E-03
Nickel, soluble salts Whole body, organs 1.2E-03 -- 1.2E-04 1.3E-03
Selenium Whole body 1.7E-04 -- 6.7E-07 1.7E-04
Silver Skin 9.4E-04 -- 9.4E-05 1.0E-03
Thallium Liver, blood 7.7E-03 -- 3.1E-05 7.8E-03
Vanadium None reported 4.3E-02 -- 6.6E-03 4.9E-02
Zinc Blood 1.1E-03 -- 4.2E-06 1.1E-03
Aroclor 1242 -- -- -- -- 0.0E+00
Aroclor 1254 Immune system, various 3.9E-02 -- 2.2E-02 6.1E-02
Aroclor 1260 -- -- -- -- 0.0E+00
Benz[a]anthracene -- -- -- -- 0.0E+00
Benzo[a]pyrene -- -- -- -- 0.0E+00
Benzo[b]fluoranthene -- -- -- -- 0.0E+00
Benzo[k]fluoranthene -- -- -- -- 0.0E+00
Chrysene -- -- -- -- 0.0E+00
Dibenz[a,h]anthracene -- -- -- -- 0.0E+00
Indeno[1,2,3-cd]pyrene -- -- -- -- 0.0E+00

(Total)   2.2E-01
Aluminum Nervous system -- 7.9E-04 -- 7.9E-04
Antimony Whole body, blood -- -- -- 0.0E+00
Arsenic Skin -- -- -- 0.0E+00
Barium Fetus -- 1.4E-04 -- 1.4E-04
Cadmium Kidneys -- 8.2E-06 -- 8.2E-06
Copper -- -- -- -- 0.0E+00
Iron Various organs -- -- -- 0.0E+00
Lead -- -- -- -- 0.0E+00
Manganese Nervous system -- 5.0E-03 -- 5.0E-03
Mercury, soluble salts Immune system -- -- -- 0.0E+00
Nickel, soluble salts Whole body, organs -- -- -- 0.0E+00
Selenium Whole body -- -- -- 0.0E+00
Silver Skin -- -- -- 0.0E+00
Thallium Liver, blood -- -- -- 0.0E+00
Vanadium None reported -- -- -- 0.0E+00
Zinc Blood -- -- -- 0.0E+00
Aroclor 1242 -- -- -- -- 0.0E+00
Aroclor 1254 Immune system, various -- -- -- 0.0E+00
Aroclor 1260 -- -- -- -- 0.0E+00
Benz[a]anthracene -- -- -- -- 0.0E+00
Benzo[a]pyrene -- -- -- -- 0.0E+00
Benzo[b]fluoranthene -- -- -- -- 0.0E+00
Benzo[k]fluoranthene -- -- -- -- 0.0E+00
Chrysene -- --
Dibenz[a,h]anthracene -- -- -- -- 0.0E+00
Indeno[1,2,3-cd]pyrene -- -- -- -- 0.0E+00

(Total)   6.0E-03
0.22

Notes:

Scenario Timeframe:  Current/Future 0.006

Receptor Population:  Site Visitor 0.013

Receptor Age:  Adult Total [Cardiovascular system] HI = 0.001

Total [Skin] HI = 0.016

Total [Gastrointestinal  system] HI = 0.003

Total [Nervous system] HI = 0.02

Total [Liver] HI = 0.008

Total [Kidney] HI = 0.003

Total [Offspring] HI = 0.006

Total [Immune  system] HI = 0.06

Total [Unspecified Organs] HI = 0.12

Total [Blood] HI = 

Non-Carcinogenic Hazard Quotient

Total Hazard Index Across All Exposure Routes  

Total [Whole body] HI = 

 02:001096_OX38_10-B2407
Section_6 Tables 062208.xls-T 6-3 AdultResRiskSumm-6/25/2008 6-23



Table 6-4  Summary of Receptor Risks and Hazards for COPCs
Reasonable Maximum Exposure for the Child Site Visitor
Kenilworth Park South Landfill Site

Primary    Exposure 
Chemical Target Organ Ingestion Inhalation Dermal Routes Total

Aluminum Offspring, nervous system 0.06 -- 0.0016 0.0571
Antimony Whole body, blood 0.04 -- 0.000752 0.0410
Arsenic Skin 0.13 -- 0.010704 0.1381
Barium Cardiovascular system, kidn 0.00 -- 0.000192 0.0050
Cadmium Kidneys 0.02 -- 0.002578 0.0256
Copper GI system 0.03 -- -- 0.0276
Iron Various organs 0.52 -- 0.014634 0.5373
Lead -- -- -- -- 0.0000
Manganese Central nervous system 0.03 -- 0.001774 0.0271
Mercury, soluble salts Immune system 0.03 -- 0.001219 0.0317
Nickel, soluble salts Whole body, organs 0.01 -- 0.000781 0.0119
Selenium Whole body 0.00 -- 4.37E-06 0.0016
Silver Skin 0.01 -- 0.000614 0.0094
Thallium Liver, blood 0.01 -- 2.02E-05 0.0072
Vanadium None reported 0.40 -- 0.043028 0.4426
Zinc Blood 0.01 -- 2.77E-05 0.0099
Aroclor 1242 -- -- -- -- 0.0000
Aroclor 1254 Immune system, various 0.15 -- 0.057637 0.2047
Aroclor 1260 -- -- -- -- 0.0000
Benz[a]anthracene -- -- -- -- 0.0000
Benzo[a]pyrene -- -- -- -- 0.0000
Benzo[b]fluoranthene -- -- -- -- 0.0000
Benzo[k]fluoranthene -- -- -- -- 0.0000
Chrysene -- -- -- -- 0.0000
Dibenz[a,h]anthracene -- -- -- -- 0.0000
Indeno[1,2,3-cd]pyrene -- -- -- -- 0.0000
(Total)   1.5778

Aluminum Nervous system -- 0.0003 -- 0.0003
Antimony Whole body, blood -- -- -- 0.0000
Arsenic Skin -- -- -- 0.0000
Barium Fetus -- 0.0005 -- 0.0005
Cadmium Kidneys -- 0.0000 -- 0.0000
Copper -- -- -- -- 0.0000
Iron Various organs -- -- -- 0.0000
Lead -- -- -- -- 0.0000
Manganese Nervous system -- 0.0018 -- 0.0018
Mercury, soluble salts Immune system -- -- -- 0.0000
Nickel, soluble salts Whole body, organs -- -- -- 0.0000
Selenium Whole body -- -- -- 0.0000
Silver Skin -- -- -- 0.0000
Thallium Liver, blood -- -- -- 0.0000
Vanadium None reported -- -- -- 0.0000
Zinc Blood -- -- -- 0.0000
Aroclor 1242 -- -- -- -- 0.0000
Aroclor 1254 Immune system, various -- -- -- 0.0000
Aroclor 1260 -- -- -- -- 0.0000
Benz[a]anthracene -- -- -- -- 0.0000
Benzo[a]pyrene -- -- -- -- 0.0000
Benzo[b]fluoranthene -- -- -- -- 0.0000
Benzo[k]fluoranthene -- -- -- -- 0.0000
Chyrsene -- --
Dibenz[a,h]anthracene -- -- -- -- 0.0000
Indeno[1,2,3-cd]pyrene -- -- -- -- 0.0000
(Total)   0.0026

Total Hazard Index Across All Exposure Routes  1.5803

Note: Total [Whole body] HI = 0.055

Scenario Timeframe:  Current/Future Total [Blood] HI = 0.058

Receptor Population:  Site Visitor Total [Cardiovascular system] HI = 0.005

Receptor Age:  Child Total [Skin] HI = 0.148

Total [Gastrointestinal  system] HI = 0.028

Total [Nervous system] HI = 0.09

Total [Liver] HI = 0.007

Total [Kidney] HI = 0.031

Total [Offspring] HI = 0.058

Total [Immune  system] HI = 0.24

Total [Unspecified Organs] HI = 0.75

Non-Carcinogenic Hazard Quotient
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Table 6-5  Summary of Receptor Risks and Hazards for COPCs
Reasonable Maximum Exposure for the Adult/Child Site Visitor
Kenilworth Park South Landfill Site

   
Exposure Exposure    Exposure

Medium Medium Point Chemical Ingestion Inhalation Dermal Routes Total
Surface Soil/ Surface Soil/  On Site Aluminum -- -- -- 0.00E+00

Sediment Sediment Antimony -- -- -- 0.00E+00
Arsenic 7.02E-06 -- 6.65E-07 7.69E-06
Barium -- -- -- 0.00E+00
Cadmium -- -- -- 0.00E+00
Copper -- -- -- 0.00E+00
Iron -- -- -- 0.00E+00
Lead -- -- -- 0.00E+00
Manganese -- -- -- 0.00E+00
Mercury, soluble salts -- -- -- 0.00E+00
Nickel, soluble salts -- -- -- 0.00E+00
Selenium -- -- -- 0.00E+00
Silver -- -- -- 0.00E+00
Thallium -- -- -- 0.00E+00
Vanadium -- -- -- 0.00E+00
Zinc -- -- -- 0.00E+00
Aroclor 1242 3.15E-07 -- 1.39E-07 4.54E-07
Aroclor 1254 1.80E-06 -- 7.96E-07 2.60E-06
Aroclor 1260 1.23E-06 -- 5.42E-07 1.77E-06
Benz[a]anthracene 5.29E-07 -- 2.17E-07 7.46E-07
Benzo[a]pyrene 5.69E-06 -- 2.34E-06 8.03E-06
Benzo[b]fluoranthene 5.61E-07 -- 2.30E-07 7.91E-07
Benzo[k]fluoranthene 5.29E-08 -- 2.17E-08 7.46E-08
Chrysene 5.83E-09 -- 2.39E-09 8.22E-09
Dibenz[a,h]anthracene 2.46E-06 -- 1.01E-06 3.47E-06
Indeno[1,2,3-cd]pyrene 2.98E-07 -- 1.22E-07 4.20E-07
(Total)   2.60E-05

Surface Soil/ Airborne Dust  On Site Aluminum -- -- -- 0.00E+00
Sediment Antimony -- -- -- 0.00E+00

Arsenic -- 7.49E-09 -- 7.49E-09
Barium -- -- -- 0.00E+00
Cadmium -- 1.89E-09 -- 1.89E-09
Copper -- -- -- 0.00E+00
Iron -- -- -- 0.00E+00
Lead -- -- -- 0.00E+00
Manganese -- -- -- 0.00E+00
Mercury, soluble salts -- -- -- 0.00E+00
Nickel, soluble salts -- -- -- 0.00E+00
Selenium -- -- -- 0.00E+00
Silver -- -- -- 0.00E+00
Thallium -- -- -- 0.00E+00
Vanadium -- -- -- 0.00E+00
Zinc -- -- -- 0.00E+00
Aroclor 1242 -- 3.35E-11 -- 3.35E-11
Aroclor 1254 -- 1.92E-10 -- 1.92E-10
Aroclor 1260 -- 1.31E-10 -- 1.31E-10
Benz[a]anthracene -- 5.64E-11 -- 5.64E-11
Benzo[a]pyrene -- 6.07E-10 -- 6.07E-10
Benzo[b]fluoranthene -- 5.98E-11 -- 5.98E-11
Benzo[k]fluoranthene -- 5.64E-12 -- 5.64E-12
Chyrsene -- 6.21E-13 -- 6.21E-13
Dibenz[a,h]anthracene -- 2.62E-10 -- 2.62E-10
Indeno[1,2,3-cd]pyrene -- 3.17E-11 -- 3.17E-11
(Total)   1.08E-08

2.60E-05

Note:  
Scenario Timeframe:  Current/Future

Receptor Population:  Site Visitor
Receptor Age:  Adult/Child

Carcinogenic Risk

Total Risk Across All Exposure Routes  
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Table 6-6 Summary of Receptor Risks and Hazards for COPCs
Reasonable Maximum Exposure for the Utility/Construction Worker
Kenilworth Park South Landfill Site

  
Exposure Exposure  Exposure

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

Sediment/ Sediment Antimony -- -- -- 0.0E+00
Subsurface Soil Subsurface Soil Arsenic 1.2E-07 -- 2.3E-08 1.4E-07

Barium -- -- -- 0.0E+00
Cadmium -- -- -- 0.0E+00
Copper -- -- -- 0.0E+00
Iron -- -- -- 0.0E+00
Lead -- -- -- 0.0E+00
Manganese -- -- -- 0.0E+00
Mercury, soluble salts -- -- -- 0.0E+00
Nickel, soluble salts -- -- -- 0.0E+00
Selenium -- -- -- 0.0E+00
Silver -- -- -- 0.0E+00
Thallium -- -- -- 0.0E+00
Vanadium -- -- -- 0.0E+00
Zinc -- -- -- 0.0E+00
Aroclor 1242 5.7E-09 -- 5.0E-09 1.1E-08
Aroclor 1254 6.5E-09 -- 5.6E-09 1.2E-08
Aroclor 1260 4.6E-09 -- 4.0E-09 8.5E-09
Benz[a]anthracene 7.3E-09 -- 5.9E-09 1.3E-08
Benzo[a]pyrene 7.8E-08 -- 6.3E-08 1.4E-07
Benzo[b]fluoranthene 7.9E-09 -- 6.3E-09 1.4E-08
Benzo[k]fluoranthene 7.0E-10 -- 5.6E-10 1.3E-09
Chrysene 8.4E-11 -- 6.7E-11 1.5E-10
Dibenz[a,h]anthracene 3.5E-08 -- 2.8E-08 6.4E-08
Indeno[1,2,3-cd]pyrene 4.5E-09 -- 3.6E-09 8.0E-09
(Total)   4.2E-07

Surface Soil/ Airborne Dust  On Site Aluminum -- -- -- 0.0E+00
Sediment Antimony -- -- -- 0.0E+00

Arsenic -- 2.3E-08 -- 2.3E-08
Barium -- -- -- 0.0E+00
Cadmium -- 6.9E-09 -- 6.9E-09
Copper -- -- -- 0.0E+00
Iron -- -- -- 0.0E+00
Lead -- -- -- 0.0E+00
Manganese -- -- -- 0.0E+00
Mercury, soluble salts -- -- -- 0.0E+00
Nickel, soluble salts -- -- -- 0.0E+00
Selenium -- -- -- 0.0E+00
Silver -- -- -- 0.0E+00
Thallium -- -- -- 0.0E+00
Vanadium -- -- -- 0.0E+00
Zinc -- -- -- 0.0E+00
Aroclor 1242 -- 1.1E-10 -- 1.1E-10
Aroclor 1254 -- 1.3E-10 -- 1.3E-10
Aroclor 1260 -- 8.8E-11 -- 8.8E-11
Benz[a]anthracene -- 1.4E-10 -- 1.4E-10
Benzo[a]pyrene -- 1.5E-09 -- 1.5E-09
Benzo[b]fluoranthene -- 1.5E-10 -- 1.5E-10
Benzo[k]fluoranthene -- 1.3E-11 -- 1.3E-11
Chrysene -- 1.6E-12 -- 1.6E-12
Dibenz[a,h]anthracene -- 6.8E-10 -- 6.8E-10
Indeno[1,2,3-cd]pyrene -- 8.6E-11 -- 8.6E-11
(Total)   3.3E-08

Total Risk Across All Exposure Routes  4.5E-07

Notes:  

Scenario Timeframe:  Future

Receptor Population:  Utility/Construction Worker

Receptor Age:  Adult

Carcinogenic Risk
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Table 6-6 Summary of Receptor Risks and Hazards for COPCs
Reasonable Maximum Exposure for the Utility/Construction Worker
Kenilworth Park South Landfill Site

Primary Exposure 
Chemical Target Organ Ingestion Inhalation Dermal Routes Total

Aluminum Offspring, nervous system 4.9E-02 -- 3.0E-03 5.2E-02
Antimony Whole body, blood 1.2E-01 -- 4.9E-03 1.2E-01
Arsenic Skin 1.1E-01 -- 2.0E-02 1.3E-01
Barium Cardiovascular system, kidne 5.9E-03 -- 5.3E-04 6.5E-03
Cadmium Kidneys 2.3E-02 -- 5.7E-03 2.9E-02
Copper GI system 4.3E-02 -- -- 4.3E-02
Iron Various organs 8.0E-01 -- 4.9E-02 8.5E-01
Lead -- -- -- -- 0.0E+00
Manganese Central nervous system 1.9E-02 -- 2.9E-03 2.1E-02
Mercury, soluble salts Immune system 1.3E-02 -- 1.1E-03 1.4E-02
Nickel, soluble salts Whole body, organs 1.2E-02 -- 1.9E-03 1.4E-02
Selenium Whole body 2.3E-03 -- 1.4E-05 2.3E-03
Silver Skin 5.0E-03 -- 7.8E-04 5.8E-03
Thallium Liver, blood 8.0E-03 -- 4.9E-05 8.0E-03
Vanadium None reported 3.1E-01 -- 7.5E-02 3.9E-01
Zinc Blood 1.6E-02 -- 9.8E-05 1.6E-02
Aroclor 1242 -- -- -- -- 0.0E+00
Aroclor 1254 Immune system, various 2.6E-02 -- 2.3E-02 4.9E-02
Aroclor 1260 -- -- -- -- 0.0E+00
Benz[a]anthracene -- -- -- -- 0.0E+00
Benzo[a]pyrene -- -- -- -- 0.0E+00
Benzo[b]fluoranthene -- -- -- -- 0.0E+00
Benzo[k]fluoranthene -- -- -- -- 0.0E+00
Chrysene -- -- -- -- 0.0E+00
Dibenz[a,h]anthracene -- -- -- -- 0.0E+00
Indeno[1,2,3-cd]pyrene -- -- -- -- 0.0E+00

(Total)   1.7E+00
Aluminum Nervous system -- 6.6E-02 -- 6.6E-02
Antimony Whole body, blood -- -- -- 0.0E+00
Arsenic Skin -- -- -- 0.0E+00
Barium Fetus -- 1.6E-01 -- 1.6E-01
Cadmium Kidneys -- 7.8E-03 -- 7.8E-03
Copper -- -- -- -- 0.0E+00
Iron Various organs -- -- -- 0.0E+00
Lead -- -- -- -- 0.0E+00
Manganese Nervous system -- 3.5E-01 -- 3.5E-01
Mercury, soluble salts Immune system -- -- -- 0.0E+00
Nickel, soluble salts Whole body, organs -- -- -- 0.0E+00
Selenium Whole body -- -- -- 0.0E+00
Silver Skin -- -- -- 0.0E+00
Thallium Liver, blood -- -- -- 0.0E+00
Vanadium None reported -- -- -- 0.0E+00
Zinc Blood -- -- -- 0.0E+00
Aroclor 1242 -- -- -- -- 0.0E+00
Aroclor 1254 Immune system, various -- -- -- 0.0E+00
Aroclor 1260 -- -- -- -- 0.0E+00
Benz[a]anthracene -- -- -- -- 0.0E+00
Benzo[a]pyrene -- -- -- -- 0.0E+00
Benzo[b]fluoranthene -- -- -- -- 0.0E+00
Benzo[k]fluoranthene -- -- -- -- 0.0E+00
Chrysene -- -- -- -- 0.0E+00
Dibenz[a,h]anthracene -- -- -- -- 0.0E+00
Indeno[1,2,3-cd]pyrene -- -- -- -- 0.0E+00

(Total)   5.9E-01
Total Hazard Index Across All Exposure Routes  2.3

Total [Whole body] HI = 0.14

Total [Blood] HI = 0.15

Total [Cardiovascular system] HI = 0.01

Total [Skin] HI = 0.14

Total [Gastrointestinal  system] HI = 0.04

Total [Nervous system] HI = 0.49

Total [Liver] HI = 0.01

Total [Kidney] HI = 0.04

Total [Offspring] HI = 0.22

Total [Immune  system] HI = 0.06

Total [Unspecified Organs] HI = 0.9

Non-Carcinogenic Hazard Quotient
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For Site Workers exposed to surface and subsurface soil contamination during 
excavation activities, the total HI is estimated to be 2.3, approximately 70% due 
to soil ingestion, 26% due to dust inhalation, and the rest due to dermal absorption 
from soil.  When HIs are segregated by target organ, however, none is greater 
than 1.0, as seen in Table 6-7, indicating that Site Workers are not expected to be 
subject to adverse non-cancer health effects from soil exposure at the Site. 
 
Table 6-7 Comparison of Exposure Assumptions for Risk 

Assessment 

Exposure Assumption 
Baseline HHRA by 

E & E ATSDR 
Site Visitor Recreational Exposure 
Exposure Point concen-
tration 

Upper 95% confidence 
level1 

Upper 95% confidence 
level  

Frequency 350 days per year2 Adult 220 days per year 
Child  114 days per year 

Years of exposure Child 6 
Adult 24 
Combined 30 

Child 16 
Adult 40 

Lifespan – years 70 70 
Body weight Adult  70 kg 

Child  15 kg 
Adult  70 kg 
Child   10 kg 

Site Worker Exposure3 
Exposure Point concen-
tration 

Upper 95% confidence 
level 

Maximum observed con-
centration 

Frequency 260 days per year 200 days per year 
Years of exposure 0.173 (9 weeks) 5 years 
Lifespan – years 70 70 
Body weight Adult  70 kg Adult  70 kg 
Notes: 
1 Non-detects assumed at ½ detection limit in the baseline HHRA 
2  Assumed that half of daily soil exposure came from the Site. 
3 ATSDR worker scenario was construction of a golf course; baseline HHRA worker scenario was a 9-

week excavation job. 

 
6.5.4 Risks from Lead Exposure 
Lead was identified as a COPC in soil and sediment at the Site.  But because lead 
has no approved RfD or SF, the risks from lead exposure cannot be quantitatively 
estimated.  Thus, the quantitative risk estimates presented above do not include 
risks associated with lead.   
 
In lieu of a risk-based concentration, NPS will use 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, using conservative exposure input 
assumptions from EPA’s IEUBK model.  It was derived to limit exposure to soil 
lead so that the chance of a blood lead level exceeding 10 micrograms per 
deciliter (μg/dL) in a full-time child resident would be no greater than 5%.  Since 
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the model predictions are based on long-term average exposure, this protective 
screening concentration should be interpreted as an average soil lead 
concentration across an exposure area (e.g. a residential yard) rather than an upper 
limit for individual locations.  Generally, when the average soil lead concentration 
is less than 400 mg/kg, no further action is required.  Out of 75 surface soil and 
sediment sample locations at the Site, 3 at the east edge were found to have lead 
concentrations greater than 400 mg/kg—SS-21 with 940 mg/kg, SD-1 with 500 
mg/kg, and SD-2 with 520 mg/kg.  It is unlikely that Site Visitor exposures would 
focus exclusively on this narrow band of lead-contaminated soil at the east edge 
of the Site and much more likely that the exposures would include areas to the 
west where surface soil lead concentrations are considerably lower, giving an 
average lead exposure concentration under 400 mg/kg.  For example, if the high 
lead concentrations at locations SS-21 and SD-2 are averaged with lower 
concentrations just to the west (at locations SS-18, SS-19, SS-20), the estimated 
lead exposure concentration within this small area would be 379 mg/kg.  For the 
Site as a whole, the average concentration of lead in surface soil is 106 mg/kg.  
Based on this analysis, it is unlikely that lead in surface soil/sediment poses a 
significant health risk to Site Visitors. 

 
Much higher lead concentrations were found in subsurface soils along the east and 
west edges of the Site.  The maximum lead concentration, 10,500 mg/kg, was 
reported at location WA-3 at the east edge, at 6.5 to 7.5 feet BGS.  As long as this 
subsurface contamination remains inaccessible, it does not pose any health risk to 
Site Visitors or workers.  However, excavating the soil in these areas could 
expose workers to higher lead levels.  The 400 mg/kg residential soil lead 
screening level might be considered overly conservative for workers, since it is 
based on blood lead predictions 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 other receptor groups.  
 
The adult lead model (USEPA 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 fetus.  The PRG is calculated using a 
target fetal blood lead level of 10μg/dL.  Exposure 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 exposure.  Note that the EF for a util-
ity/construction worker is 70 days/year.  Due to the constraints of the adult lead 
model, the minimum EF that can be used in the model is 90 days/year (USEPA 
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 calculates a PRG of approximately 455 mg/kg.  The exposure parame-
ters used in the adult lead model and the calculated PRGs for a utility/construction 
worker are presented in Table G-28 of Appendix G. 
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Site-wide, the average lead concentration in surface and subsurface soils to the 
15-foot depth is 424 mg/kg, driven up by extremely high subsurface soil lead 
concentrations in a few locations, as described above.  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 blood lead 
levels in workers 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 contamination at the Site.  
There are inherent uncertainties associated with the assumptions used in each of 
these elements, and with the overall risk assessment process, which may lead to 
underestimation 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 
nature and extent of contamination at the Site.  Although many soil sampling 
locations 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 
measurement 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 estimates but are generally minor contributors to the 
overall risk characterization uncertainties.  
 
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 
average 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. 
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For inhalation exposures, contaminant concentrations associated with airborne 
particulate 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 
inhalation exposures. 
 
All exposure calculations assume that the chemical concentrations in soil and 
sediment 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 transformations.  Since inorganics do not degrade and are relatively 
immobile, the concentrations 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 contaminants in soils at the Site over the long term.  
  
The individual exposure parameter values used in the RME calculations were 
selected 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 
values 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 example, 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 9 
years is less than one-third as great as the RME default of 30 years (USEPA 
1993c).   
 
Additional uncertainty is associated with the procedures used to estimate dermal 
absorption of chemicals from soil.  Dermal absorption of COPCs in soil was 
estimated 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. 
 
6.6.3 Toxicity Assessment Uncertainties 
The basic uncertainties associated with the derivation of toxicity values in the 
toxicity assessment include: 
 
■ Uncertainties arising from the design, execution, or relevance of the scientific 

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

to the exposure situation being evaluated, including variable responses to 
chemical exposure within human and animal populations, between species, 
and between routes of exposure. 

 
These uncertainties could result in a toxicity estimate based directly on the 
underlying studies that either underestimates or overestimates the true toxicity of 
a chemical.  The toxicity assessment process compensates for these basic 
uncertainties through the use of UFs and modifying factors in the derivation of 
RfDs for assessing 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 overestimated as a result.   
 
The use of adjusted oral toxicity values to evaluate dermal risks is an additional 
source of uncertainty to 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 effects may occur at a higher or lower dose.   
 
In the absence of information to the contrary, carcinogenic risks should be treated 
as additive and HIs for similar non-carcinogenic effects should also be treated as 
additive.  The assumption of risk additivity ignores possible synergisms or 
antagonisms among different chemicals, which would increase or decrease their 
toxic effects and could tend to underestimate or overestimate total risks for 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 
occurring.  The surface soil/sediment exposure pathways are potentially complete 
under the existing conditions, and exposures to subsurface soils during future 
excavation projects can reasonably be expected.  The postulated exposure rates 
and frequencies of occurrence may overestimate the average exposures but could 
certainly reflect the RME for the scenarios evaluated. 
 
6.7 Conclusion of the Human Health Risk Assessment 
Based on RME assumptions, the total estimated cancer risk to Site Visitors from 
potential exposures to surface soil contamination is 2.6 x 10-5 or less, and cancer 
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risk to Site Workers from exposure to surface and subsurface soil contamination 
is 4.5x10-7.  Although the total HIs for non-cancer effects for the child visitor and 
the Site Worker is above the benchmark of 1.0, when segregated by target organ 
none of the individual HIs exceed the benchmark, indicating that non-cancer 
effects from soil exposure are not expected.   
 
The quantitative risk estimates do not include possible health effects from lead 
because lead has no approved toxicity values.  Based on comparison of a 
screening level of 400 mg/kg for lead in soil to lead levels reported in soils at the 
Site, it is expected that the moderately elevated lead levels found in surface soil 
and sediment along the eastern edge of the Site would not pose a risk to human 
health.  However, there are much higher concentrations of lead in subsurface soils 
along the eastern and western edges of the Site.  Should soil excavation activities 
occur in those areas, exposed workers could potentially experience increased 
blood lead levels leading to adverse health effects. 
 
6.8 ATSDR Health Consultation 
As previously referenced, in October 2002, the District of Columbia Department 
of Health requested a public health consultation for the Site from the ATSDR.  
The ATSDR conducted a site visit on June 17 and 18, 2003.  Using the contami-
nant data from the RI sampling event, ATSDR investigators performed an inde-
pendent evaluation of risk.  In 2006, the ATSDR finalized the Public Health Con-
sultation – Kenilworth Park Landfill – South Side.  A comparison of the two 
health assessment approaches (ATSDR and the E & E baseline Human Health 
Risk Assessment) is presented in Table 6-7.  Besides differences in exposure pa-
rameters, slight differences in receptors and toxicity assessment were also found 
between the ATSDR assessment and this risk assessment for the Site.  

ATSDR identified the compounds of concern as PCBs, PAHs, metals, and meth-
ane.  ATSDR reached the following conclusions: 
 
■ The Site does not pose a public health hazard for recreational use. 
 
■ Methane gas is an indeterminate hazard. 
 
■ Chemical contamination at the Site does not pose a present or future public 

health hazard to adjacent communities. 
 
■ Uncertainty as to the limits of the landfill area presents an indeterminate pub-

lic health hazard due to the proximity of the elementary school. 
 
Recommendations made by ATSDR in their public health consultation include the 
following: 
 
■ Restrict access of Thomas Elementary School students to NPS property; 
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■ Provide additional testing along the property boundaries during and after land-
fill renovations; 

 
■ Provide additional testing for PCBs, PAHs, and metals on the 200+ yards of 

NPS property that the elementary school is using; 
 
■ Use preventive methods to eliminate accidental exposure during capping of 

soil. 
 
■ Monitor for methane gas on the landfill during and after landfill renovation. 
 
In August 2005, supplemental sampling was performed at the Thomas Elementary 
School to address concerns identified in the ATSDR public health consultation.  
The analytical results from the supplemental sampling effort have been incorpo-
rated into this RI Report.  The supplemental sampling complemented data col-
lected by E & E from the schoolyard during 2001 investigations and included 
both the NPS property used by the school and the school property itself.  Methane 
gas monitoring was performed as well as soil sampling and analyses for PAHs, 
PCBs, metals, and pesticides.  Results of the soil sampling were compared with 
screening criteria.  This comparison provided a conservative screening value be-
cause exposure at the schoolyard would be less than the exposure assumed for 
screening purposes.   
 
The level topography and the lack of any mounding suggests that the NPS prop-
erty used by the school was not part of the landfill.  The results of the additional 
sampling determined that methane was not present in the schoolyard.  PAH values 
at the school were comparable to samples collected at Kenilworth Aquatic Gar-
dens, north of the Site.  The PAH benzo(a)pyrene exceeded the screening level, 
with concentrations similar to those of the off-site locations. 
 
Two supplemental PCB samples exceeded the screening value of 0.320 mg/kg for 
Aroclor 1260.  These samples were farthest from the landfill in an area unlikely to 
have been impacted by landfill activities.  Both sample concentrations were less 
than 1 mg/kg, the “clean” threshold for PCB spill clean-up in publicly accessible 
areas (40 CFR Chapter 1, Part 761). 
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Ecological Risk Assessment 
 
 
 
 
A screening-level ecological risk assessment was conducted in spring 2007.  
Based on the results of the SLERA, the NPS determined that additional analysis 
was required to refine the discussion of potential impacts on ecological receptors 
at the Site.  This section details the SLERA process and its results.  Following the 
completion of the SLERA, a risk assessment work plan and a Baseline Ecological 
Risk Assessment Problem Formulation (BERA PF) were developed.  The results 
of the BERA PF are described in Section 7.9. 
 
7.1 SLERA Process 
This SLERA is based on the current and previous Site investigations, including 
analytical results, conclusions about the nature and extent of contamination, and 
the description of environmental data and migration pathways from the RI, the 
2000 PA/SI, and the 1998 investigation.  
 
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 SLERA screened contaminants at the Site against Region 3 1995 BTAG 
screening values to provide a preliminary evaluation of the contaminants of 
potential ecological concern (COPECs). 
 
7.2 Introduction 
This section presents a SLERA for the Site.  The goal of a SLERA is to determine 
if, based on conservative assumptions, risk is negligible or if further evaluation is 
needed to accurately characterize the potential risks at a Site.  The following 
ecological risk assessment guidance documents were used in preparing this 
assessment: 
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■ Ecological Risk Assessment Guidance for Superfund: Process for Developing 
and Designing Ecological Risk Assessments (USEPA 1997c); 

 
■ Guidelines for Ecological Risk Assessment (USEPA 1998b); 
 
■ Revised Region III BTAG Screening Levels (USEPA 1995c); and 
 
■ Toxicological Benchmarks for Wildlife: 1996 Revision (Sample et al. 1996). 
 
Ecological risk assessment is an 8-step process. The first 2 steps of the process 
constitute the activities appropriate for a SLERA.  These steps are (1) screening-
level problem formulation and (2) screening-level exposure estimate and risk 
calculation.  At the conclusion of these 2 steps, a decision is made regarding the 
need to complete the remaining steps of the process, which may involve 
additional field investigation directed at a comprehensive evaluation of ecological 
risks. 
 
7.3 Problem Formulation 
Problem formulation, the first step in the SLERA, identifies the goals, breadth, 
and focus of the assessment (USEPA 1997c, 1998b).  The problem-formulation 
step identifies valuable habitats, chemicals of potential concern, receptors, and 
exposure pathways.  A site conceptual model is developed that summarizes the 
relationship between stressors and receptors and serves as a guide for further steps 
of the risk assessment.  The problem-formulation step for the Site is based on a 
review of existing reports, including a 1998 sampling report and the 2000 PA/SI, 
as well as data collected for this RI. 
 
7.3.1 Summary of Ecology at Kenilworth Park South Landfill 
A detailed discussion of existing conditions at the Site is included in Sections 2.1 
and 2.2, and the history of the Site is discussed in Section 2.3.  The area 
surrounding the Site is predominantly urban, recreational, and formerly industrial.   
 
The Site includes an open area with vegetation ranging from trees and shrubs, to 
shrubs and grasses to grasses to sparse grass.  Most areas have some vegetation 
with the exception of Deane Avenue.  The former parking lot area is sparsely 
vegetated.  A zone of trees and shrubs is located along the banks of Watts Branch 
and the river and varies from 40 to 140 feet wide.  Two silt ponds are located to 
the south and north of the Site, adjacent to the Anacostia River and Watts Branch, 
respectively.  A third silt pond is located about 120 feet north of the Thomas 
Elementary School fence line (see Figure 4-10).  Between Hayes Road and the 
Site is an unnamed stream that originates from storm drains located in the vicinity 
of Grant Street and that flows north into Watts Branch.  Along the unnamed 
stream is a grassy, wooded wetland area located within the 100-year floodplain.  
The remainder of the Site is above the 100-year floodplain.  A hedgerow screens 
the school from the Site and the wooded wetland along the stream screens the Site 
from a neighborhood located on Hayes Road.  Located on the south side of the 
Site is a tree-lined berm. 
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The Site 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 within 1 mile of the Site.  Based on a 
review of National Wetland Inventory (NWI) maps that cover the entire reaches 
of the Anacostia 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.  Wetlands are discussed in section 2.3.4 and shown in Figure 2-3.  
Besides 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.  The golf course 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.   
 
The Anacostia River is not used as a source of drinking water but is used for 
recreational purposes such as boating and fishing, although a fish advisory has 
been issued (USEPA 2000a). The river has a very muddy bottom and has large 
quantities of trash in it. 
 
7.3.2 Federally Listed Endangered or Threatened Species 
According to the 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 [see Appendix H]).  The only 
previously listed endangered or threatened species known to have occurred within 
4 miles of the Site was the Peregrine falcon (Falco peregrinus), but it has since 
been delisted.        
 
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) at the Kenilworth 
Park and Landfill (Appendix H).  The eastern meadowlark (Sturnella magna) and 
the red-shouldered hawk (Buteo lineatus) use the football fields or meadows adja-
cent to the landfill zone.  The American robin and the red-tailed hawk were used 
in this analysis as surrogates for the eastern meadowlark and red-shouldered 
hawk, respectively.  The American robin is an appropriate surrogate for the east-
ern meadowlark for three reasons: (1) it forages similarly (walking on the 
ground); (2) is of a similar size; and (3) eats similar foods (many invertebrates).  
In reality, the American robin is a conservative surrogate for the meadowlark be-
cause the diet assumed for the robin in this assessment results in greater exposure 
to soil than an eastern meadowlark would normally have. There are no other con-
firmed or identified SGCN at the Site; however, the Site contains habitat suitable 
for other SGCN species (see Appendix H). 
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7.3.3 Summary of Contaminants 
Several types of contaminants—SVOCs, PCBs, VOCs, and metals—were 
detected in the surface soil and sediment at the Site, while only metals were 
detected in the surface water (see Table 7-1).  Specifically, 26 SVOCs, 23 metals, 
and 2 PCBs were detected in surface soil; 24 SVOCs, 21 metals, 3 VOCs, 10 
pesticides, and 3 PCBs were detected in sediment; and 10 metals were detected in 
surface water.  (Note: magnesium, calcium, potassium, and sodium are not 
presented on Table 7-1).  The potential effects of these chemicals on wildlife and 
aquatic life exposed to contaminated media are numerous and could include 
effects on growth, reproduction, and survival.  Specific physio-chemical 
characteristics, other than Log Kow values (the octanol-water partitioning 
coefficient which relates a chemical’s tendency to bioaccumulate in organisms) of 
chemicals detected at the Site and specific toxic effects of these chemicals, were 
not evaluated under the scope of work for this screening-level assessment. 
 
7.3.4 Exposure Pathways and Conceptual Site Model 
The primary sources of contamination at the KPS Landfill are the surface and 
subsurface soils.  Potential migration pathways are through the leaching of 
chemicals from the soils to groundwater and groundwater discharges to surface 
water or through the overland runoff of storm water with subsequent discharge 
into the surface water.  Contaminated suspended particulates in surface water 
could deposit onto sediment and, in turn, contaminants in sediment could dissolve 
in the surface water.  Flow of the river could carry contaminants in the surface 
water and sediment downstream and contaminate other areas of the river.  In 
addition, the aquatic and terrestrial food chains (i.e., flora and fauna) could also 
be affected.  Hence, terrestrial wildlife could potentially be exposed to chemicals 
originating from the Site in surface soil, sediment, surface water, and the food 
chain.  Aquatic life could be exposed to chemicals in the surface water, sediment, 
and food chain. 
 
Wildlife and aquatic life species could potentially be exposed to contaminants 
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 7-1 presents a summary of the above 
information in a conceptual site model for the Site.  



 Surface Soil Surface Water Sediment
Chemical (mg/kg) (mg/L) (mg/kg)

1,2,4-Trichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4-Dimethylphenol 0.064
2-Butanone 0.035
2-Methylnapthalene 17.6 0.64
2-Methylphenol 0.064
4,4'-DDD 0.041
4,4'-DDE 0.015
4,4'-DDT 0.016
4-Choroaniline 0.26
4-Methylphenol 0.2 0.64
Acenaphthene 42.6 0.18
Acenaphthylene 6.5 0.15
Acetone 0.092
Aldrin 0.035
alpha-Chlordane 0.058
Aluminum 31,800 0.41 13000
Anthracene 26 0.36
Antimony 39.2 4.4
Arsenic 16 12
Barium 1,020 0.063 480
Benzo(a)anthracene 29 0.92
Benzo(a)pyrene 20 0.93
Benzo(b)fluoranthene 13 1
Benzo(g,h,i)perylene 4.43 0.75
Benzo(k)fluoranthene 21 1.1
Benzoic acid 1.1
Benzyl alcohol 0.049
Beryllium 0.935 1.4
Bis(2-ethylhexyl) phthalate 0.67 3.4
Butylbenzyl phthalate 0.26 0.19
Cadmium 8.73 6.7
Chromium 394 89
Chrysene 25 1.2
Cobalt 15.5 17
Copper 918 110
Cyanide
Dibenzo(a,h)anthracene 1.47 0.24
Dibenzofuran 9.8 0.13
Dieldrin 0.004
Di-n-butyl-phthalate
Di-n-octyl-phthalate 0.08 0.16
Endrin 0.014
Fluoranthene 72 2
Fluorene 15 0.18
gamma-Chlordane 0.072
Heptachlor epoxide 0.018

Table 7-1  Maximum Concentrations Detected of Contaminants in Soil, Surface Water, and 
Sediment, Kenilworth Park South Landfill, Washington D.C.
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 Surface Soil Surface Water Sediment
Chemical (mg/kg) (mg/L) (mg/kg)

Table 7-1  Maximum Concentrations Detected of Contaminants in Soil, Surface Water, and 
Sediment, Kenilworth Park South Landfill, Washington D.C.

Indeno(1,2,3-cd)pyrene 7.6 1.5
Iron 108,000 1.8 32,000
Lead 6,960 0.012 520
Manganese 967 0.27 970
Mercury 7.77 1.8
Methoxychlor 0.055
Napthalene 1.6 0.2
Nickel 232 52
PCB-1016
PCB-1242 0.25
PCB-1254 3.16 0.571
PCB-1260 2.51 0.409
Phenanthrene 80 1.9
Phenol 0.12
Pyrene 57 2.8
Selenium 3.75
Silver 110 7.6
Thallium 9.07
Toluene 0.0035
Vanadium 662 85
Zinc 2,990 0.025 560

Key:
Blank cell = Not detected above the sample quantitation limit or chemical not analyzed.
mg/kg = Milligrams per kilogram.
mg/L = Milligrams per liter.
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7.4 Assessment Endpoints 
Assessment endpoints are environmental values (such as representative species, 
trophic level, or habitats) to be protected from site contaminants (USEPA 1997c, 
1998b).  Relevant general assessment endpoints were selected for the Site in ac-
cordance with relevant guidance.  These assessment endpoints are identified in 
this section.  When applicable, species representative of these endpoints are noted.  
The representative receptor species are not necessarily species that will be found 
at the Site.  Instead, the receptor species represent a group of species with similar 
ecological and behavioral characteristics (habitat, feeding habits, and range).  The 
receptor species selected for evaluation in this assessment cover the range of wild-
life guilds found at the Site.  They have similar characteristics to species found at 
the Site and, more importantly, have been well-studied in regards to their diet, 
food ingestion rate, and other factors affecting their exposure to environmental 
contaminants.  As a result, reliable exposure parameters are available for the re-
ceptor species.  For most species found at the Site, exposure parameters are not 
available.  Using well-studied receptor species minimizes uncertainty in the as-
sessment and is recommended by guidance.  
 
7.4.1 Terrestrial Assessment Endpoints and Measures 
The following describes each of the terrestrial assessment endpoints:   
 
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 
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 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 chemi-
cals in environmental media from the Site, which can be used to model dietary 
exposure to site-related chemicals for comparison with published toxicity thresh-
olds, 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 carnivo-
rous mammals is the red fox (Vulpes vulpes).  
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7.4.2 Aquatic Life Assessment Endpoints and Measures 
The following describes each of the aquatic life assessment endpoints:   
 
Benthic Invertebrates 
Sustainability (survival, growth, and reproduction) of the on-site sediment inver-
tebrate community is the assessment endpoint.  The concentrations of site-related 
chemicals in on-site sediment, which can be compared with screening bench-
marks for effects on sediment invertebrates, are the measures used to evaluate the 
potential effects of contaminants on the assessment endpoints. 
 
Amphibian Population 
Sustainability (survival, growth, reproduction) of on-site amphibians is the as-
sessment endpoint.  The concentrations of site-related chemicals in groundwater, 
which can be compared with water quality criteria, are the measures used to 
evaluate 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 
published 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 informa-
tion 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 
presence 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, popula-
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tion density, and the age and sex of the animal.  All voles apparently do some bur-
rowing, 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 burrow to a 
depth of 8 inches (Davis and Kalisz August 1992).  Summer ranges tend to be lar-
ger than winter ranges; ranges in marshes tend to be larger than ranges in mead-
ows; and male home ranges are larger than those of females and they tend to over-
lap with home ranges of other meadow voles, both male and female.  Reported 
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 (USEPA 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.  
Nonbreeding 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 territory 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 (USEPA 1993d).  The short-tailed shrew potentially could reside entirely 
within the Site.   
 
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 re-
turn to the same foraging sites for many weeks and to join roosts within 0.6 to 1.9 
miles of these foraging areas (USEPA 1993d).  Therefore, 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-
proximately 250 acres to more than 2,500 acres, so the Site (approximately 50 
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acres) would represent only a small proportion of total feeding area for this spe-
cies (USEPA 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 impor-
tant prey, particularly in the winter.  Red-tails also eat other prey, depending on 
availability, including birds, lizards, snakes, and large insects.  Red-tails are terri-
torial throughout the year, including winter.  The more northerly red-tailed hawk 
populations are migratory while the more southerly are not.  Home range size can 
vary from a few hundred acres to more than 3,700 acres, depending on the habitat; 
therefore, the Site (approximately 50 acres) would represent only a small propo-
rtion of total feeding area for this species (USEPA 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 crusta-
ceans, 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., distance from breeding colony to feeding area) for this species can vary from 
an average of 2 miles to a maximum of 15 miles (USEPA1993d). 
 
7.6 Risk Analysis 
For this SLERA, analytical data for surface soil, sediment, and surface water are 
used.  In order to present a conservative evaluation of conditions at the Site so that 
no chemicals are overlooked as COPECs, 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 3 
steps as outlined below: 
 
Step 1:  EPA Region 3 BTAG Screening 
BTAG values are based upon the lowest value from a combination of sources 
considered 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 
sediment flora and fauna.  The BTAG values are conservative screening 
benchmarks.  For the Site, an initial contaminant screening was performed by 
using maximum analyte concentrations detected in soil, surface water, and 
sediment and comparing these concentrations with the BTAG screening levels.  
Determination of the maximum soil concentration included samples from the 
subsurface that, under existing conditions at the Site, would not be available to 
ecological receptors.  Contaminant concentrations that fell below the BTAG 
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screening values were eliminated as COPECs.  In addition, essential nutrients 
with low toxicity were also eliminated; these nutrients included calcium, 
potassium, magnesium, and sodium.  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 
contaminants were detected at concentrations below the BTAG screening values.  
Contaminants in surface water, sediment, and surface soil were screened for 
potentially bioaccumulating compounds.  For terrestrial receptors, contaminants 
in the surface soil and surface water whose log Kow, exceeded 3.5 were included 
as COPECs even if they were detected at levels below the BTAG benchmarks.  
Similarly, for aquatic receptors, contaminants in surface water or sediment whose 
log Kow exceeded 4.3 were retained as COPECs (U.S. Army Edgewood Research, 
Development, and Engineering Center 1994).  Log Kow refers to the logarithm of 
the octanol-water partitioning coefficient and is proportional to an analyte's 
tendency 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, water, and 
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.  An HQ greater 
than 1 indicates a potential for adverse effects to occur from exposure.  The 
magnitude of the hazard quotient suggests the relative degree of risk posed to 
different assessment endpoints.  The calculations were performed using exposure 
parameters included in the spreadsheet models provided by the ERT.  The ERT 
spreadsheets are used to provide a preliminary evaluation of COPECs at a site.  In 
some cases, toxicity benchmarks provided in the ERT spreadsheets were updated 
with those found in Sample et al. (1996), the most definitive review on the 
subject.  Therefore, the most recent NOAELs and LOAELs were used in the 
calculations.  There were several analytes, 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 silver.  In addition, there were many 
analytes at the Site where no benchmarks are available at all.  The list of NOAELs 
and LOAELs are presented in Appendix H Tables H-1 and H-2.  As a first run of 
the model, bioaccumulation factors were set to a value of 1; it was assumed that 
contaminant concentrations in food were the same as the contaminant 
concentrations in soil or sediment.  Analytes with an HQ less than 1 were 
eliminated from the list of COPECs at the Site.  
 
7.6.1 BTAG Screening 
Maximum analyte concentrations in the soil, sediment, and surface water were 
compared with screening values.  Most analytes exceeded their corresponding 
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screening values and were retained as COPECs.  As already stated, essential 
nutrients, including calcium, magnesium, potassium, and sodium were eliminated 
as COPECs. 
 
Soil 
The soil flora screening showed that the maximum concentrations of all chemicals 
except for arsenic, cobalt, 2,4-dimethylphenol, and 2-methylphenol exceeded 
screening values (see Table 7-2).  Therefore, except for these 4, all analytes, 
including those without a BTAG value, were retained as soil flora COPECs in 
surface soil.   
 
The soil fauna screening showed that the maximum concentrations of all 
chemicals except for cobalt, 2,4-dimethylphenol, and 2-methylphenol exceeded 
screening values (see Table 7-3).  Therefore, except for these 3, all analytes, 
including those without a BTAG value, were retained as soil fauna COPECs in 
surface soil.   
 
Surface Water 
The surface water flora screening showed that the maximum concentrations of 
aluminum, barium, and zinc did not exceed screening values (see Table 7-4).  
There are no BTAG screening values for iron, lead, and manganese and, 
therefore, these 3 analytes were retained as surface water flora COPECs. 
 
The surface water fauna screening showed that the maximum concentrations of 
aluminum, iron, and lead exceeded screening values, but barium, manganese, and 
zinc did not exceed screening values (see Table 7-5).  Therefore, aluminum, iron, 
and lead were retained as surface water fauna COPECs. 
 
Sediment 
The sediment flora screening showed that the maximum concentrations of all 
analytes with screening values, except for 4-methylphenol, benzyl alcohol, 
benzo(b)fluoranthene, and dibenzofuran, exceeded screening values (see Table 
7-6).  All chemicals that exceeded their respective screening value were retained 
as sediment flora COPECs.  In addition, numerous analytes without screening 
values were retained as COPECs for this media. 
 
The sediment fauna screening showed that the maximum concentrations of all 
analytes with screening values, except for antimony, 4-methylphenol, benzyl 
alcohol, di-n-octyl-phthalate, benzo(b)fluoranthene, and dibenzofuran, exceeded 
BTAG screening values (see Table 7-7).  All analytes that exceeded their 
respective BTAG screening value were retained as sediment fauna COPECs.  In 
addition, there were numerous analytes without screening values that were also 
retained as COPECs for this media. 
 



Chemical

EPA Region 3 
BTAGS for Soil 

Flora

Maximum Detected 
Surface Soil 

Concentration

Maximum Concentration 
Detected Equals or Exceeds 

Benchmark?

Aluminum 1,000 31,800,000 Yes
Antimony 480 39,200 Yes
Arsenic 328,000 16,000 No
Barium 440,000 1,020,000 Yes
Beryllium 20 935 Yes
Cadmium 2,500 8,730 Yes
Chromium (as Cr III)  20 394,000 Yes
Cobalt 100,000 15,500 No
Copper 15,000 918,000 Yes
Iron 3,260,000 108,000,000 Yes
Lead 2,000 6,960,000 Yes
Manganese 330,000 967,000 Yes
Mercury 58 7,770 Yes
Nickel 2,000 232,000 Yes
Selenium 1,800 3,750 Yes
Silver 0.0098 110,000 Yes
Thallium 1.0 9,070 Yes
Vanadium 500 662,000 Yes
Zinc 10,000 2,990,000 Yes

PCB-1254 100 3,160 Yes
PCB-1260 100 2,510 Yes

2,4-Dimethylphenol 100 64 No
2-Methylphenol 100 64 No
4- Methylphenol 100 200 Yes
4-Chloroaniline - 260 *
Bis(2-ethylhexyl)phthalate - 670 *
Butylbenzylphthalate - 260 *
Dibenzofuran - 9,800 *
Di-n-octylphthalate - 80 *
Phenol 100 120 Yes

2-Methylnaphthalene - 17,600 *
Acenaphthene 100 42,600 Yes
Acenaphthylene 100 6,500 Yes
Anthracene 100 26,000 Yes
Benz(a)anthracene 100 29,000 Yes
Benzo(a)pyrene - 20,000 *
Benzo(b)fluoranthene 100 13,000 Yes
Benzo(g,h,i)perylene 100 4,430 Yes
Benzo(k)fluoranthene 100 21,000 Yes
Chrysene 100 25,000 Yes
Dibenzo(a,h)anthracene 100 1,470 Yes
Fluoranthene 100 72,000 Yes
Fluorene 100 15,000 Yes

PAHs (µg/kg)

BNAs (not PAHs) (µg/kg)

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

Metals (µg/kg)

PCBs (µg/kg)
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Chemical

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 BTAG
                  Screening Values, Kenilworth Park South Landfill, Washington D.C.

Indeno(1,2,3-cd)pyrene 100 7,600 Yes
Naphthalene 100 1,600 Yes
Phenanthrene 100 80,000 Yes
Pyrene 100 57,000 Yes

Key:
BTAG = Biological Technical Assistance Group, Revised, EPA Region III, 1995.
Blank cell or (-) = BTAG value not available.
* - Retained as COPC because no screening value was available
µg/kg = Micrograms per kilogram.
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Chemical

EPA Region 3 
BTAGS for Soil 

Fauna

Maximum Detected 
Surface Soil 

Concentration

Maximum Concentration 
Detected Equals or 

Exceeds Benchmark?

Aluminum - 31,800,000 *
Antimony - 39,200 *
Arsenic - 16,000 *
Barium 440,000 1,020,000 Yes
Beryllium - 935 *
Cadmium - 8,730 *
Chromium (as Cr III)  - 394,000 *
Cobalt 200,000 15,500 No
Copper - 918,000 *
Iron 12,000 108,000,000 Yes
Lead 10,000 6,960,000 Yes
Manganese 330,000 967,000 Yes
Mercury 58 7,770 Yes
Nickel - 232,000 *
Selenium 1,800 3,750 Yes
Silver - 110,000 *
Thallium - 9,070 *
Vanadium 58,000 662,000 Yes
Zinc - 2,990,000 *

PCB-1254 - 3,160 *
PCB-1260 - 2,510 *

2,4-Dimethylphenol 100 64 No
2-Methylphenol 100 64 No
4- Methylphenol 100 200 Yes
4-Chloroaniline - 260 *
Bis(2-ethylhexyl)phthalate - 670 *
Butylbenzylphthalate - 260 *
Dibenzofuran - 9,800 *
Di-n-octylphthalate - 80 *
Phenol 100 120 Yes

PAHs (µg/kg)
2-Methylnaphthalene - 17,600 *
Acenaphthene 100 42,600 Yes
Acenaphthylene 100 6,500 Yes
Anthracene 100 26,000 Yes
Benz(a)anthracene 100 29,000 Yes
Benzo(a)pyrene 100 20,000 Yes
Benzo(b)fluoranthene 100 13,000 Yes
Benzo(g,h,i)perylene 100 4,430 Yes
Benzo(k)fluoranthene 100 21,000 Yes
Chrysene 100 25,000 Yes
Dibenzo(a,h)anthracene 100 1,470 Yes
Fluoranthene 100 72,000 Yes
Fluorene 100 15,000 Yes

BNAs (not PAHs) (µg/kg)

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

Metals (µg/kg)

PCBs (µg/kg)
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Chemical

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 BTAG
                  Screening Values, Kenilworth Park South Landfill, Washington D.C.

Indeno(1,2,3-cd)pyrene 100 7,600 Yes
Naphthalene 100 1,600 Yes
Phenanthrene 100 80,000 Yes
Pyrene 100 57,000 Yes

Key:
BTAG = Biological Technical Assistance Group, Revised, EPA Region III, 1995.
Blank cell or (-) = BTAG value not available.
* - Retained as COPC because no screening value was available
µg/kg = Micrograms per kilogram.
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SW-2 SW-3

Aluminum 460 290 410 No
Barium 10,000 62 63 No
Iron - 1,200 1,800 *
Lead - nd 12 *
Manganese - 270 240 *
Zinc 30 nd 25 No

Key:
BTAG = Biological Technical Assistance Group, Revised, EPA Region III, 1995.
Blank cell or (-) = BTAG value not available.
* - Retained as COPC because no screening value was available
µg/L = Micrograms per liter.
nd = Not detected above the sample quantitation limit.

Table 7-4  Screening of the Anacostia River Surface Water for Effects on
                Aquatic Flora Using BTAG Screening Values, Kenilworth
                Park South Landfill, Washington D.C.

Metals (µg/L)

EPA Region 3 
BTAGS for 

Surface Water 
Flora

River Inflow Samples 
Maximum Concentration 

Detected Equals or 
Exceeds Benchmark?Chemical
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SW-2 SW-3

Aluminum 25 290 410 Yes
Barium 10,000 62 63 No
Iron 320 1,200 1,800 Yes
Lead 3.2 nd 12 Yes
Manganese 14,500 270 240 No
Zinc 110 nd 25 No

Key:
BTAG = Biological Technical Assistance Group, Revised, EPA Region III, 1995.
µg/L = Micrograms per liter.
nd = Not detected above the sample quantitation limit.

Table 7-5  Screening of the Anacostia River Surface Water for Effects on
                Aquatic Fauna Using BTAG Screening Values, Kenilworth Park
               South Landfill, Washington D.C.

Metals (µg/L)

EPA Region 3 
BTAGS for Surface 

Water Fauna
River Inflow

Maximum Concentration 
Detected Equals or 

Exceeds Benchmark?Chemical
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Chemical

EPA Region 3 
BTAGS for 

Sediment Flora

Maximum Detected 
Sediment 

Concentration

Maximum Concentration 
Equals or Exceeds 

Benchmark?

Aluminum - 13,000,000 *
Antimony - 4,400 *
Arsenic 8,200 12,000 Yes
Barium - 480,000 *
Beryllium - 1,400 *
Cadmium 5.1 6,700 Yes
Chromium (as Cr III)  <81,000 89,000 Yes
Cobalt - 17,000 *
Copper - 110,000 *
Iron - 32,000,000 *
Lead - 520,000 *
Manganese - 970,000 *
Mercury 150 1,800 Yes
Nickel 20,900 52,000 Yes
Silver - 7,600 *
Vanadium - 85,000 *
Zinc - 560,000 *

4, 4'-DDD - 41 *
4, 4'-DDE 2.2 15 Yes
4, 4'-DDT 1.58 16 Yes
Aldrin - 35 *
alpha-Chlordane - 58 *
Dieldrin - 4 *
Endrin - 14 *
gamma-Chlordane - 72 *
Heptachlor epoxide - 18 *
Methoxychlor - 55 *

PCB-1242 22.7 250 Yes
PCB-1254 22.7 250 Yes
PCB-1260 22.7 250 Yes

4-Methylphenol 670 640 No
Benzoic Acid 650 1,100 Yes
Benzyl Alcohol 57 49 No
Bis(2-ethylhexyl)phthalate - 3,400 *
Butyl benzyl phthalate - 190 *
Dibenzofuran 540 130 No
Di-n-octyl phthalate - 160 *

2-Methylnaphthalene 70 640 Yes
Acenaphthene 16 180 Yes
Acenaphthylene 44 150 Yes
Anthracene - 360 *
Benzo(a)anthracene 261 920 Yes

Table 7-6   Screening of the Sediment for Effects on Flora Using BTAG Screening 
                 Values, Kenilworth Park South Landfill, Washington D.C.

Metals (µg/kg)

Pesticides/PCBs (µg/kg)

BNAs (not PAHs) (µg/kg)

PAHs (µg/kg)

PCBs (µg/kg)
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Chemical

EPA Region 3 
BTAGS for 

Sediment Flora

Maximum Detected 
Sediment 

Concentration

Maximum Concentration 
Equals or Exceeds 

Benchmark?

Table 7-6   Screening of the Sediment for Effects on Flora Using BTAG Screening 
                 Values, Kenilworth Park South Landfill, Washington D.C.

Benzo(a)pyrene 430 930 Yes
Benzo(b)fluoranthene 3,200 1,000 No
Benzo(g,h,i)perylene 670 750 Yes
Benzo(k)fluoranthene - 1,100 *
Chrysene 384 1,200 Yes
Dibenzo(a,h)anthracene 63.4 240 Yes
Fluoranthene 665 2,000 Yes
Fluorene 19 180 Yes
Indeno(1,2,3-cd)pyrene 600 1,500 Yes
Naphthalene 160 200 Yes
Phenanthrene 240 1,900 Yes
Pyrene 665 2,800 Yes

Acetone - 92 *
2-Butanone - 35 *
Toluene - 35 *

Key:
Blank cell or (-) = BTAG value not available.
BTAG = Biological Technical Assistance Group, Revised, EPA Region III, 1995.
* - Retained as COPC because no screening value was available
µg/kg = Micrograms per kilogram.

VOCs (µg/kg)
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Chemical
EPA Region 3 BTAGS 
for Sediment Fauna

Maximum Detected 
Sediment 

Concentration 

Maximum Concentration 
Equals or Exceeds 

Benchmark?

Aluminum - 13,000,000 *
Antimony 150,000 4,400 No
Arsenic 8,200 12,000 Yes
Barium - 480,000 *
Beryllium - 1,400 *
Cadmium 1,200 6,700 Yes
Chromium (as Cr III)  < 81,000 89,000 Yes
Cobalt - 17,000 *
Copper 34,000 110,000 Yes
Iron - 32,000,000 *
Lead 46,700 520,000 Yes
Manganese - 970,000 *
Mercury 150 1,800 Yes
Nickel 20,900 52,000 Yes
Silver 1,000 7,600 Yes
Vanadium - 85,000 *
Zinc 150,000 560,000 Yes

4, 4'-DDD <16 41 Yes
4, 4'-DDE 2.2 15 Yes
4, 4'-DDT 1.58 16 Yes
Aldrin - 35 *
alpha-Chlordane - 58 *
Dieldrin - 4 *
Endrin - 14 *
gamma-Chlordane - 72 *
Heptachlor epoxide - 18 *
Methoxychlor - 55 *

PCB-1242 22.7 250 Yes
PCB-1254 22.7 250 Yes
PCB-1260 22.7 250 Yes

4-Methylphenol 670 640 No
Benzoic Acid 650 1,100 Yes
Benzyl Alcohol 57 49 No
Bis(2-ethylhexyl)phthalate - 3,400 *
Butyl benzyl phthalate 63 190 Yes
Dibenzofuran 540 130 No
Di-n-octyl phthalate 6,200 160 No

2-Methylnaphthalene 70 640 Yes
Acenaphthene 16 180 Yes
Acenaphthylene 44 150 Yes
Anthracene 85.3 360 Yes
Benzo(a)anthracene 261 920 Yes

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

BNAs (not PAHs) (µg/kg)

Pesticides/PCBs (µg/kg)

Metals (µg/kg)

PAHs (µg/kg)

PCBs (µg/kg)
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Chemical
EPA Region 3 BTAGS 
for Sediment Fauna

Maximum Detected 
Sediment 

Concentration 

Maximum Concentration 
Equals or Exceeds 

Benchmark?

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

Benzo(a)pyrene 430 930 Yes
Benzo(b)fluoranthene 3,200 1,000 No
Benzo(g,h,i)perylene 670 750 Yes
Benzo(k)fluoranthene - 1,100 *
Chrysene 384 1,200 Yes
Dibenzo(a,h)anthracene 63.4 240 Yes
Fluoranthene 665 2,000 Yes
Fluorene 19 180 Yes
Indeno(1,2,3-cd)pyrene 600 1,500 Yes
Naphthalene 160 200 Yes
Phenanthrene 240 1,900 Yes
Pyrene 665 2,800 Yes

Acetone - 92 *
2-Butanone - 35 *
Toluene - 35 *

Key:
Blank cell or (-) = BTAG value not available.
BTAG = Biological Technical Assistance Group, Revised, EPA Region III, 1995.
* - Retained as COPC because no screening value was available
µg/kg = Micrograms per kilogram.

VOCs (µg/kg)
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7.6.2 Bioaccumulation Screening 
The aquatic bioaccumulation screening for sediment and surface water showed 
that the Log Kow for 28 organic compounds exceeded 4.3.  These analytes 
included 10 pesticides, 3 PCBs, and 15 SVOCs, including 12 PAHs (see Table 
7-8).  Benzo(b)fluoranthene was the only analyte added to the list of COPECs 
during this screening of sediment and surface water. 
 
The terrestrial bioaccumulation screening for surface soil and surface water 
showed that the Log Kow for 21 organic compounds exceeded 3.5.  These analytes 
included 2 PCBs and 19 SVOCs, including 16 PAHs (see Table 7-9).  No analytes 
were added to the list of COPECs during this screening of surface soil and surface 
water. 
 
7.6.3 Food Chain Modeling 
Following the first 2 screening steps and retaining all applicable COPECs, HQs 
were calculated for the terrestrial and aquatic receptors chosen for evaluation 
using maximum COPEC concentrations.  Food chain modeling was estimated by 
calculating exposure doses for each receptor, then if a toxicity reference factor 
was available for the specific receptor, the HQn, based on the NOAEL, and the 
HQl, based on the LOAEL, were calculated.  HQs were calculated 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 - soil, surface water, and plants; 
 
■ Short-tailed shrew and American robin - soil, surface water, and invertebrates; 
 
■ Red-tailed hawk - soil, surface water, and small mammals; 
 
■ Red fox - soil, surface water, and small mammals; and 
 
■ Great blue heron - sediment, surface water, and fish. 
 
Tables H-3 through H-7 in Appendix H summarize the results of the food chain 
modeling for the 5 terrestrial wildlife receptors.  Table H-8 in Appendix H 
summarizes the results for the aquatic receptor, the great blue heron. 
 
Meadow Vole 
The HQn for 15 metals, 13 PAHs, and 2 PCBs exceeded 1 for this receptor (see 
Table H-3).  The HQl exceeded 1 for 12 metals, 2 PCBs, and 11 PAHs.  The HQns 
that exceeded 1 ranged in magnitude from 1.2 for mercury, nickel, and 
benzo(g,h,i)perylene to 6,498 for aluminum.  HQl that exceeded 1 ranged in 
magnitude from 1.8 for benzo(b)fluoranthene to 650 for aluminum.  All HQs 
calculated for the remaining COPECs fell below 1.  Of all metal COPECs for this 
receptor, lead, vanadium, aluminum, and iron all had exceptionally high HQs 
calculated for them.  In addition, the HQs for antimony, arsenic, barium, and  



Chemical
Log Kow 

1 for Sediment and 
Surface Water Chemicals Log Kow  Exceeded 4.3?

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

  Aldrin 6.75 Yes
  alpha-Chlordane 6.60 Yes
  gamma-Chlordane 6.60 Yes
  4, 4'-DDD 5.87 Yes
  4, 4'-DDE 6.00 Yes
  4, 4'-DDT 6.79 Yes
  Dieldrin 5.45 Yes
  Endrin 5.45 Yes
  Heptachlor epoxide 4.91 Yes
  Methoxychlor 5.67 Yes

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

Benzoic acid 1.87 No
Benzyl alcohol 1.08 No
Bis(2-ethylhexyl)phthalate 8.39 Yes
Butylbenzylphthalate 4.84 Yes
Dibenzofuran (furan) *** 1.36 No
Di-n-octylphthalate 8.54 Yes
4- Methylphenol 1.97 2 No
2,4-Dimethylphenol 2.61 No

Acenaphthene 4.15 No
Acenaphthylene 3.94 No
Anthracene 4.35 Yes
Benzo(a)anthracene 5.52 Yes

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

Metals

Pesticides/PCBs

BNAs (not PAHs)

PAHs
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Chemical
Log Kow 

1 for Sediment and 
Surface Water Chemicals Log Kow  Exceeded 4.3?

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

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
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
2-Butanone 0.84 No
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).

VOCs
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Chemical
Log Kow 

1 for Surface Soil and 
Surface Water Chemicals Log Kow Exceeds 3.5?

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

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

4-Chloroaniline 1.72 No
Bis(2-ethylhexyl)phthalate 8.39 Yes
Butylbenzylphthalate 4.84 Yes
Di-n-octylphthalate 8.54 Yes
Phenol 1.51 No
2-Methylphenol na na
4- Methylphenol 1.97 2 No
2,4-Dimethylphenol 2.61 No
Dibenzofuran (furan) *** 1.36 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
Benzo(g,h,i)perylene 6.70 Yes
Benzo(k)fluoranthene 6.11 Yes
Chrysene 5.52 Yes
Dibenz(a,h)anthracene 6.70 Yes
Fluoranthene 4.93 Yes
Fluorene 4.02 Yes

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

Metals

Pesticides/PCBs

BNAs (not PAHs)

PAHs
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Chemical
Log Kow 

1 for Surface Soil and 
Surface Water Chemicals Log Kow Exceeds 3.5?

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

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

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).
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thallium were all considerably greater than 1.  Due to the presence of metals, 
PCBs, and PAHs in the soil and vegetation, considerable risk to the vole is 
predicted by the screening-level assessment. 
 
Short-tailed Shrew 
The HQn for 15 metals, 13 PAHs, and 2 PCBs exceeded 1 for this receptor (see 
Table H-4).  The HQl exceeded the departure point of 1 for 13 metals, 13 PAHs, 
and 2 PCBs.  The HQns that exceeded 1 ranged in magnitude from 1.8 for nickel 
to 9,484 for aluminum.  The HQls that exceeded 1 ranged in magnitude from 1.1 
for manganese to 948 for aluminum.  All HQs calculated for the remaining 
COPECs fell below 1.  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 HQ for the vole.  In addition to the metals and PCBs, considerable risk to 
the shrew from the PAHs in soil and invertebrate prey is predicted by the 
screening-level assessment. 
 
American Robin 
The HQn for 14 metals, 11 PAHs, and 2 PCBs exceeded 1 for this receptor (see 
Table H-5).  The HQl exceeded 1 for 11 metals, 3 PAHs, and 1 PCB.  The HQns 
that exceeded 1 ranged in magnitude from 1.5 for indeno(1,2,3-cd)pyrene to 
12,171 for lead.  The HQls that exceeded 1 ranged in magnitude from 1.1 for 
pyrene to 1,412 for aluminum.  The lead HQl for this receptor was 1,217.  All 
HQs calculated for the remaining COPECs fell below 1.  Chromium, barium, 
lead, mercury, and zinc HQs were very high for the robin.  In addition to the 
metals, considerable risk to the robin from PAHs and PCBs in invertebrates and 
soil is predicted. 
 
Red-tailed Hawk 
The HQn for 13 metals, 7 PAHs, and 2 PCBs exceeded 1 for this receptor (see 
Table H-6).  The HQl exceeded 1 for 9 metals.  The HQns that exceeded 1 ranged 
in magnitude from 1.1 for anthracene to 2,592 for lead.  The HQls that exceeded 1 
ranged in magnitude from 1.6 for selenium to 301 for aluminum.  All HQs 
calculated for the remaining COPECs fell below 1.  The metals that show the 
most risk for the hawk are chromium, lead, iron, aluminum, vanadium, and zinc.  
In addition to the metals, risk to the hawk may occur due to the consumption of 
PAHs and the PCBs taken up into small mammals.  However, the greatest risk 
posed to this receptor is due to exposure to metals. 
 
Red Fox 
The HQn for 15 metals, 11 PAHs, and 2 PCBs exceeded 1 for this receptor (see 
Table H-7).  The HQl exceeded 1 for 12 metals, 8 PAHs, and 1 PCB.  The HQns 
that exceeded 1 ranged in magnitude from 1.3 for benzo(b)fluoranthene to 7,721 
aluminum.  The HQls that exceeded 1 ranged in magnitude from 1.1 for 
benzo(k)fluoranthene to 771 for aluminum.  All HQs calculated for the remaining 
COPECs fell below 1.  The results suggest that the metals that would present the 
most risk for the red fox are antimony, arsenic, barium, iron, lead, thallium, and 



 
 

7. Ecological Risk Assessment 
 

 
02:001096_OX38_10-B2407 7-30 
final KPS RI 062408.doc-6/25/2008 

vanadium.  In addition to the metals, risk to the fox may occur due to the 
consumption of PAHs and the PCBs present in soil and small mammals. 
 
Great Blue Heron 
The HQn for 9 metals and 3 pesticides exceeded 1 for this receptor (see Table 
H-8).  The HQl exceeded 1 for 7 metals.  The HQns that exceeded 1 ranged in 
magnitude from 1.2 for mercury to 135 for lead.  The HQls that exceeded 1 
ranged in magnitude from 1.3 for zinc to 86 for aluminum.  All HQs calculated 
for the remaining COPECs fell below 1.  Of all metal COPECs for this receptor, 
lead, aluminum, and iron presented the highest level of risk due to the ingestion of 
fish.  This was also true for the 3 pesticides, with 4,4’-DDD showing the highest 
level of risk of the 3. 
 
COPEC HQns that exceeded 1 for all the terrestrial receptors included aluminum, 
arsenic, barium, copper, iron, lead, mercury, nickel, selenium, vanadium, PCB-
1254, PCB-1260, acenapthene, anthracene, benzo(a)anthracene, chrysene, 
fluoranthene, phenanthrene, and pyrene.  The HQns were usually much greater 
than 1.  For those HQls calculated for these receptors, only aluminum, barium, 
copper, iron, lead, mercury, and zinc exceeded 1 for all 5 terrestrial receptors.  
Table 7-10 summarizes the HQs calculated using NOAELs for the terrestrial 
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 
receptors have the potential to be found.  For example, some areas of the Site that 
are heavily vegetated, wetlands on and near the Site, and the proximity to the 
Anacostia River all represent habitats where ecological receptors might occur.  
 
The results of this 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 exposure from 
diet and, to a lesser extent, by the estimated exposure from incidental ingestion of 
sediment and/or soil.  However, these risk estimates are highly conservative 
because they assume that all intake of food and sediment/soil occurs at the Site 
and that the concentration of contaminants in food equals the concentration of 
contaminants in the soil or sediment.  Exposure to receptors from ingesting metals 
in surface water was insignificant for all receptors.  Organic chemicals were not 
detected in surface water samples collected near the Site.  
 



Meadow 
Vole

Short-tailed 
Shrew

American 
Robin

Red-tailed 
Hawk Red Fox

HQn HQn HQn HQn HQn

Aluminum 6,498 9,484.3 572.8 122.0 7,721.4
Antimony 123.2 180.1 N/A N/A 145.7
Arsenic 50.3 73.0 6.2 1.3 59.5
Barium 40.6 59.2 96.9 20.6 48.7
Beryllium 0.3 0.4 N/A N/A 0.4
Cadmium 1.9 2.8 11.9 2.5 2.3
Chromium 0.03 0.04 778.6 165.8 0.04
Copper 12.9 18.8 38.6 8.2 15.4
Iron 774.2 1,478.5 2,134.2 454.6 289.0
Lead 185.6 271.0 12,171.2 2,592.4 220.7
Manganese 2.3 3.4 1.9 0.4 2.8
Mercury 1.3 1.9 34.1 7.3 1.5
Nickel 1.2 1.8 5.9 1.3 1.5
Selenium 4.0 5.8 14.8 3.2 4.7
Silver 0.3 0.5 N/A N/A 0.1
Thallium 250.1 388.0 N/A N/A 303.4
Vanadium 725.6 1,058.7 114.8 24.4 859.9
Zinc 4.0 5.8 407.5 86.8 4.7

PCB-1254 22.2 32.3 34.7 7.4 4.4
PCB-1260 9.0 17.2 5.5 1.2 3.4

Acenaphthene 11.7 22.4 8.4 1.8 4.4
Acenaphthylene N/A N/A N/A N/A N/A
Anthracene 7.2 13.7 5.1 1.1 2.7
Benzo(a)anthracene 8.0 15.3 5.7 1.2 3.0
Benzo(a)pyrene 7.9 11.5 N/A N/A 9.2
Benzo(b)fluoranthene 3.6 6.8 2.6 0.5 1.3
Benzo(g,h,i)perylene 1.2 2.3 0.9 0.2 0.5
Benzo(k)fluoranthene 5.8 11.1 4.1 0.9 2.2
Bis(2-ethylhexyl) phthalate 0.01 0.3 N/A N/A 0.3
Butylbenzyl phthalate 0.001 0.0 0.5 0.1 0.01
Chrysene 7.0 13.2 4.9 1.1 2.6
Fluoranthene 20 37.9 14.2 3.0 7.4
Fluorene 4.1 7.9 3.0 0.6 1.5
Indeno(1,2,3-cd)pyrene 2.1 4.0 1.5 0.3 0.8
Napthalene 0.44 0.8 0.3 0.1 0.2
Phenanthrene 22 42.1 15.8 3.4 8.2
Pyrene 16 30.0 11.3 2.4 5.9

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.

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

BNAs

COPEC

Pesticides/PCBs
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Meadow Vole
Short-tailed 

Shrew
American 

Robin
Red-tailed 

Hawk Red Fox
HQl HQl HQl HQl HQl

Aluminum 649.9 948.4 1,412.1 300.8 771.4
Antimony 12.4 18.0 N/A N/A 14.7
Arsenic 5.0 7.3 4.3 0.9 5.9
Barium 11.0 16.1 48.3 10.3 13.0
Beryllium N/A N/A N/A N/A N/A
Cadmium 0.2 0.3 0.9 0.2 0.2
Chromium N/A N/A 155.7 33.2 N/A
Copper 9.8 14.3 29.4 6.3 11.6
Cyanide N/A N/A N/A N/A N/A
Iron 77.4 147.8 213.4 45.5 28.9
Lead 18.6 27.1 1,217.1 259.2 22.0
Manganese 0.7 1.1 N/A N/A 0.9
Mercury 10.4 15.1 239.9 51.1 61.1
Nickel 0.6 0.9 4.3 0.9 0.7
Selenium 2.4 3.5 7.4 1.6 2.9
Silver 0.03 0.1 N/A N/A 0.01
Thallium 25.8 37.9 N/A N/A 31.1
Vanadium 72.5 105.7 N/A N/A 86.0
Zinc 2.0 2.9 45.1 9.6 2.4

PCB-1254 2.2 3.2 3.5 0.7 0.9
PCB-1260 6.9 13.2 0.6 0.1 2.6

Acenaphthene 5.9 11.2 0.8 0.2 2.2
Acenaphthylene N/A N/A N/A N/A N/A
Anthracene 3.6 6.8 0.5 0.1 1.3
Benzo(a)anthracene 4.0 7.6 0.6 0.1 1.5
Benzo(a)pyrene 0.8 1.2 N/A N/A 0.9
Benzo(b)fluoranthene 1.8 3.4 0.3 0.1 0.7
Benzo(g,h,i)perylene 0.6 1.2 0.1 0.0 0.2
Benzo(k)fluoranthene 2.9 5.5 0.4 0.1 1.1
Bis(2-ethylhexyl) phthalate N/A N/A N/A N/A N/A
Butylbenzyl phthalate 0.001 0.001 N/A N/A 0.001
Chrysene 3.4 6.6 0.5 0.1 1.3
Fluoranthene 9.9 19.0 1.4 0.3 3.7
Fluorene 2.1 3.9 0.3 0.1 0.8
Indeno(1,2,3-cd)pyrene 1.0 2.0 0.2 0.0 0.4
Napthalene 0.2 0.4 0.0 0.0 0.1
Phenanthrene 11.0 21.1 1.6 0.3 4.1
Pyrene 7.9 15.0 1.1 0.2 2.9

Note:  Shade exceeds the departure point of 1.
Key:
Blank cell = Not detected above the sample quantitation limit or LOAEL not available.
HQl = Hazard Quotient using the LOAEL.
LOAEL = Lowest observed adverse effects level.

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

COPEC

BNAs

Metals

Pesticides/PCBS
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NOAEL LOAEL
HQn HQl

Aluminum 35 85.7
Arsenic 0.7 0.5
Barium 6.8 3.4
Cadmium 1.4 0.1
Chromium 26.1 5.2
Copper 0.7 0.5
Iron 93.9 9.4
Lead 135.0 13.5
Manganese 0.3 N/A
Mercury 1.2 8.3
Nickel 0.2 0.1
Vanadium 2.2 N/A
Zinc 11.3 1.3

4,4'-DDD 4.0 0.4
4,4'-DDE 1.5 0.2
4,4'-DDT 1.6 0.2
alpha-Chlordane 0.0 0.0
Chrysene 0.0 0.0
Dieldrin 0.0 N/A
Endrin 0.4 0.0
gamma-Chlordane 0.0 0.0
PCB-1242 0.2 N/A
PCB-1254 0.9 0.1
PCB-1260 0.1 0.0

Acenaphthene 0.005 0.001
Anthracene 0.011 0.001
Benzo(a)anthracene 0.027 0.003
Benzo(b)fluoranthene 0.029 0.003
Benzo(g,h,i)perylene 0.022 0.002
Benzo(k)fluoranthene 0.032 0.003
Butylbenzyl phthalate 0.051 N/A
Fluoranthene 0.059 0.006
Fluorene 0.005 0.001
Indeno(1,2,3-cd)pyrene 0.044 0.004
Napthalene 0.006 0.001
Phenanthrene 0.056 0.006
Pyrene 0.082 0.008

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.

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

Great Blue Heron

BNAs

Pesticides/PCBs

Metals
COPEC
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In general, HQs for SVOCs (primarily PAHs), pesticides, and PCBs were lower 
than for metals.  This suggests that metals pose a greater risk than organic 
chemicals to wildlife at the Site.  However, adverse effects could potentially exist 
for all COPECs with HQs greater than unity.  Aluminum and iron greatly 
exceeded unity for all wildlife receptors evaluated.  In fact, these metals showed 
the highest risk levels of all metals for the mammalian receptors, except for the 
red fox, for which the vanadium HQl was higher than the iron HQl.  The high HQs 
calculated for aluminum and iron in this SLERA are due largely to the fact that 
these metals were assumed to be 100% bioavailable.  In reality, it is very likely 
that the bioavailablity of these metals in soil at the Site is lower than assumed, 
thereby overestimating risk. 
 
For benthic invertebrates, pelagic aquatic life, soil invertebrates, and plants, the 
screening evaluation suggests that these receptor groups potentially could be 
adversely affected by Site-related chemicals.  In fact, most of the chemicals 
detected in the surface soil and sediment at the Site exceeded the screening 
benchmarks.  The 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.  The Site-related chemicals are present at similar 
concentrations in upstream and downstream sediment samples and at other 
recognized contaminated sites in and along the banks of the Anacostia River.  
Therefore, the Site-related impacts would be indistinguishable from non-site 
related impacts. 
 
7.8 Uncertainty 
The risk screening for ecological receptors involves several notable uncertainties 
regarding potential risks to wildlife posed by Site-related contaminants.  These are 
described below. 
 
■ The bioavailability of metals in environmental media at the Site is poorly 

understood.  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 
uptake factors supplied by the ERT spreadsheets.  The uncertainty associated 
with this kind of approach is often high, since a number of site-specific factors 
affect the food-chain transfer of contaminants.  Site-specific data on 
contaminant 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 soils 

were used to estimate wildlife risks at the Site.  Also, the maximum 
concentrations used for screening were selected from surface and subsurface 
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soil samples.  In reality, however, wildlife receptors at the Site are exposed to 
a range of concentrations and, if the Site is not disturbed, would not encounter 
soils below the depth of the receptors’ activities.  A better understanding of 
the magnitude and extent of contamination in the river and on the Site would 
make possible a more precise evaluation of wildlife risks. 

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

available could not be evaluated.  This could potentially underestimate the 
risks to the specific receptors at the 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 the Site.  However, in reality, wildlife are mobile and are 
exposed to contaminants throughout their range.  If the Site is less attractive to 
wildlife than the surrounding area, wildlife use of the Site, and the risks posed 
by the Site, may be considerably lower.  

 
7.9 Results of the BERA Problem Formulation 
As discussed in the introduction of this section, the SLERA was the first step of a 
multi-step process to evaluate the potential risks posed to the ecological receptors 
at the Site.  Because the SLERA identified the potential for unacceptable risk to 
certain ecological receptors, additional data analysis was warranted.  To facilitate 
this additional analysis, a Risk Assessment Work Plan (RAWP) was developed 
that described the process to refine the screening process, using more Site-specific 
information and uptake factors, beginning with the development of the Baseline 
Ecological Risk Assessment Problem Formulation document.  This document was 
completed in December 2007 and is available under separate cover.  The follow-
ing section summarizes the process and results of the BERA problem formulation. 
 
7.9.1 BERA Problem Formulation Process and Results 
Activities supporting preparation of the BERA Problem Formulation included the 
following: 
 
■ 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 

investigation can address. 
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The COPEC list was refined using a multi-step process.  A community-level 
analysis was conducted to evaluate the effects on soil flora and fauna and benthic 
invertebrates.  Screening values were updated using the most recent guidance or 
scientific literature and were compared with chemical concentrations in surface 
soil, subsurface soil, and sediment collected from all investigations that were con-
ducted at the Site.  The frequency of detection and benchmark exceedances were 
also examined to determine the final list of COPECs for each community.  The 
following summarizes the COPECs for each community: 
 
■ Surface soil flora:  11 metals and 13 PAHs; 
 
■ Surface soil fauna (invertebrates):  8 metals and 12 PAHs; 
 
■ Subsurface soil flora:  13 metals and 11 PAHs; 
 
■ Subsurface soil fauna:  9 metals and 13 PAHs; 
 
■ Benthic invertebrates:  12 metals, 8 pesticides, 3 PCBs, 1 VOC, and 17 

SVOCs (including 15 PAHs); and 
 
■ Pelagic aquatic life:  5 metals. 
 
To evaluate potential effects on 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 
contaminant concentrations and that all contaminants were 100% bioavailable.  
To refine the COPEC list for wildlife, the length of time of exposure and the per-
centage of a bird’s or animal’s home range represented by the Site was factored 
into the evaluation.   
 
The next step involved calculating more refined contaminant concentrations to 
which the wildlife would be exposed.  Then, species-specific exposure parameters 
were updated and included in the evaluation.  In addition, the amount of a con-
taminant that is likely to enter wildlife food was estimated using the best available 
models from the literature.  NOAELs and LOAELs were updated.  The final list 
of wildlife COPECs for each species evaluated is as follows: 
 
■ Meadow vole: aluminum, antimony, and iron; 
 
■ Short-tailed shrew:  aluminum, antimony, cadmium, chromium, copper, iron, 

lead, nickel, selenium, vanadium, PCB-1254, PCB-1260, acenaphthene, and 
fluoranthene; 

 
■ American robin:  aluminum, cadmium, chromium, copper, iron, lead, nickel, 

vanadium, PCB-1254, and PCB-1260; 
 
■ Red-tailed hawk:  None; 
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■ Red fox:  aluminum and iron; and 
 
■ Great blue heron:  None.   
 
This problem formulation eliminated many COPECs from further consideration, 
but it also indicated that there are potential ecological risks associated with con-
tamination in surface and subsurface soil at the Site.  Two approaches could be 
taken as the next steps in the process.  In the first, additional data collection 
should be considered to further characterize the Site, evaluate Site-specific 
bioavailability and toxicity, and refine the ecological risk assessment.  Specifi-
cally, such steps would involve 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 content; and   
 
■ Determine local background values for metals in soil for which no back-

ground data are available. 
 
Alternatively, Site-specific Preliminary Remediation Goals (PRGs) could be de-
rived using the available data and the results of this problem formulation.  These 
PRGs would be conservative and represent the acceptable contaminant level for 
which there would be no observed adverse effect for wildlife and community-
level receptors. 
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Data Interpretation and 
Conclusions 
 
 
 
 
8.1 Introduction 
The RI at Kenilworth Park South Landfill consisted of field activities conducted 
in 2001 and evaluation and interpretation of the collected data.  This evaluation 
included a human health risk assessment and a screening-level ecological risk as-
sessment.   
 
The purpose of this RI was to determine the nature and extent of contamination 
present at the Site, and to evaluate the extent to which the contamination may 
pose a threat to human health or the environment.  The RI further evaluated the 
major points of concern raised during the PA/SI, which included PCB levels at the 
nearby Thomas Elementary School and in sediments of the Anacostia River. 
 
Below is a summary of the results from all previous activities (including the 1998 
sampling event, the 2000 PA/SI investigation, and the 2001 RI investigation field 
activities).  These are based on analytical data from soil, sediment, groundwater, 
and surface water analyses, groundwater flow pattern interpretations, physical 
characteristics findings and interpretations, and human health and ecological risk 
assessments. 
 
8.2 Site Characteristics 
The Site is comprised of four primary horizontal layers of materials: the underly-
ing natural sediments composed of fine sand, silt and clay; the municipal waste 
that constitutes the former District landfill; the cap to the former District landfill; 
and the 1997/1998 deposited material place on top of the cap.  These layers do not 
extend laterally over equal areas.  The underlying sediments extend across the en-
tire Site.  The cap covers landfill wastes and extends beyond the edges of the 
landfill material to the underlying sediments and partially into the surrounding 
surface water bodies, i.e., the Anacostia River, Watts Branch, and the unnamed 
stream/ditch along the eastern edge of the Site.  The 1997/1998 deposited material 
covers a portion of the cap with between 2 to more than 20 feet of material.  This 
material covers much of the west side of the Site with approximately 20 acres 
west of Deane Avenue and much of the southeast corner of the Site comprising 
approximately 7 acres east of Deane Avenue.  The cap is not covered by 
1997/1998 deposited material in the northeast corner of the Site or in the heavily 
vegetated outer edges of the Site. 
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The geophysical investigation found that the regrading of the Site and the subse-
quent introduction of a pond increased the opportunity for surface water infiltra-
tion into the landfill.  Although the landfill contains groundwater, it is not hydrau-
lically connected to the underlying Patuxent aquifer.  Due to the hydraulic head of 
the Patuxent aquifer, groundwater in the landfill will travel laterally from the 
landfill to the adjacent water bodies, rather than percolate downwards. 
 
8.3 Nature and Source of Contamination 
During previous investigations of the Site, as well as the current investigation, 
VOCs, SVOCs, pesticides, PCBs, and metals were detected in several media at 
concentrations above screening levels.  The following summarizes the determina-
tions about the nature of contamination at the Site: 
 
■ VOCs were detected at concentrations below the screening values in surface 

water and subsurface soils.  They were not analyzed in surface soils.  Several 
VOCs—benzene and 1,4-dichlorobenzene—have been detected in groundwa-
ter at concentrations above their respective screening values.  
 

■ PAHs were detected above screening in all sediment samples.  However, there 
is no apparent pattern to the PAH distribution in sediments.  There is no ap-
parent pattern in the total PAH or benzo(a)pyrene distribution in soil, subsur-
face soil, or sediments, suggesting that there are different sources in each me-
dia.  PAHs were not detected in groundwater.    

 
■ Pesticides were not analyzed in all media.  They were detected above their 

respective screening values in groundwater and sediments.  The detections 
above screening were in 2 locations in groundwater.  In sediments, most of the 
samples had detections of pesticides over screening values. 

 
■ Both Aroclor 1254 and 1260 were found in surface and subsurface soil and 

sediment.  Not all the surface soils were analyzed for PCBs.  Aroclor 1254 
and 1260 were found in most sediment samples.  Aroclor 1242 was detected 
in subsurface soils, sediments, and one groundwater sample (MW-12).  This 
suggests that Aroclor 1242 was in the landfill material and not in the landfill 
cap.  There is no apparent pattern to the distribution of Aroclors in subsurface 
soils, except that there does not appear to be PCBs present in the center of the 
western side of the Site. 

 
■ Although many metals were detected, arsenic, iron, and lead were detected in 

most media in excess of screening criteria.  Arsenic was detected in all media 
above screening levels.  However, it was only detected above the sediment 
screening criteria at one location.  In general, arsenic concentrations in subsur-
face soils were similar to levels found in surface soils.  There is no apparent 
pattern to the arsenic detections in groundwater.  Iron was detected in subsur-
face soil, sediment, and groundwater media above screening values.  Concen-
trations in subsurface soils were higher than in surface soils.  The subsurface 
soils and groundwater pattern of distribution of high levels of iron is similar.  
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Iron is likely leaching from landfill materials into the groundwater.  This, 
combined with overland flow from the landfill surface, may explain the pres-
ence of elevated levels of iron in sediment samples.  Lead also was detected in 
sediment, subsurface soil, and groundwater samples above screening values.  
No surface soil samples contained lead levels exceeded screening values.  The 
landfill materials are the primary source of lead. 

 
The analytical results indicate that both the landfill cap and materials are hetero-
geneous.  The same contaminants exist in all media, but there is no clear relation-
ship between contaminant concentrations in the surface soils, subsurface soils, 
groundwater, 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 de-
void of vegetation.  Both the tidal nature of the water bodies surrounding the land-
fill and the inputs from the storm drains 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.   
 
Subsurface soils did not show a pattern of contamination, nor did they reflect the 
contamination found in overlying surface soils.  Concentrations of metals were 
often greater in subsurface soils in comparison with surface soils.  The highest 
levels of organics were found in the subsurface soils, but there is a distinct pattern 
between surface and subsurface soils.  
 
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 contaminants from the Site.  The 
presence and levels of contamination in the Site and on its surface appear to re-
flect the content of materials brought to and deposited in or on the landfill.  
 
8.4 Risks to Human Health and the Environment 
8.4.1 Potential Targets  
The Site is not fully fenced and pedestrian access is unrestricted.  Approximately 
2,000 residents live within 0.5 miles of the Site and could be exposed to direct 
contact with the soil, or less probably, to dust blown off the 1997/1998 deposited 
material.   
 
Immediately adjoining the Site, although fenced off from it, is Thomas 
Elementary School, on Anacostia Avenue.  The school has approximately 450 
students and 45 staff (Scudder, 2000).   
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Presently, there are no water supply wells-- municipal, commercial or domestic-- 
in use to be impacted by the Site through groundwater migration.  
 
No use is made of the tidal Anacostia River as a source of drinking water due to 
its impaired condition and the availability of other sources (Palmer 2000).  The 
combined sewer overflow problems prevent swimming or water contact sports, 
and floating trash is also a major problem (MWCOG, 1998).  A fish advisory has 
been issued for this section of the Anacostia River (USEPA 2000a). 
 
There is only one formerly federally listed endangered or threatened species 
known to occur within a 4-mile radius of the Site, the Peregrine falcon, which was 
subsequently removed from the list (U.S. Department of the Interior, 1999).   
 
8.4.2 Human Health Risk Assessment Results  
Most of the surface construction debris has been removed and the physical 
hazards of the Site have been reduced.   
 
Based on the risk assessment conducted for the Site, potential risk exists for 
humans from direct contact with on-site soils and sediments under existing 
conditions.  These risks are 4.5 x 10-7 for Site Workers and 2.6 x 10-5 for Site 
Visitors for carcinogenic contaminants and a HI of 0.2 to 2.3 for noncarcinogens.  
When separated by target organ, no hazard index exceeds unity. 
 
The quantitative risk estimates do not include possible health effects from lead, 
because lead has no approved toxicity values.  Based on comparison of screening 
levels for lead in soil, concentrations of lead in subsurface soils (from the landfill 
cap or landfill materials) along the eastern and western edges of the Site could 
pose human health risks.  Should soil excavation activities occur in those areas, 
exposed workers could potentially experience increased blood lead levels leading 
to adverse health effects.   
 
8.4.3 Ecological Risk Assessment Results  
Terrestrial and aquatic habitats exist on and near the Site where ecological 
receptors have the potential to be found.  For example, some areas of the Site that 
are heavily vegetated, wetlands on and near the Site, and the proximity to the 
Anacostia River all represent habitats where ecological receptors might occur.  
 
The results of the 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 exposure from diet and to a lesser extent by 
the estimated exposure from incidental ingestion of sediment and/or soil.   
 
Most analytes detected in the surface soil and sediment at the Site exceeded the 
screening levels, which are based upon the lowest screening value from a combi-
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nation of sources and are considered to be protective of the most sensitive organ-
ism in a medium. 
 
8.5 Conclusions 
8.5.1 Summary of Findings 
The landfill material has been found to be a source of metals, PAHs, a phthalate, 
and PCB contamination, but this material is capped and potential exposure to 
these wastes is limited due to the cap and the 1997/1998 deposited material.  The 
main concern related to this source is the migration of contaminants to surface 
water via groundwater.  This migration has been found to be small as suggested 
by the evidence that only low levels of contamination were found in the 
groundwater and the groundwater migration to the surface water through the low 
hydraulic conductivity layers within the landfill is slow. 
 
The 1997/1998 deposited materials and surface soils contain PAHs, PCBs, and 
arsenic above screening levels, although the range of arsenic levels in on-site 
surface soil samples was comparable to background concentrations.  The main 
concern related to this source is the risk of contact with the contamination at the 
Site, as well as potential for the contamination to migrate to surface water via 
storm water runoff.  Runoff and erosion control measures have been implemented 
at the Site, however, to reduce the runoff to the surface water migration pathway.  
 
8.6 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 HHRA and SLERA, appropriate target risk lev-

els for Site contaminants should be identified and PRGs developed. 
 
■ In order to establish remedial action goals, an analysis of applicable or rele-

vant and appropriate requirements (ARARs) should be completed.   
 
■ Due to the presence of methane in the KPN Landfill and the KPS Landfill, a 

methane survey of the Site should be conducted to evaluate the potential im-
pacts of any remedial actions. 

 
Based on 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); and 
 
■ Attainment of ARARs. 
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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.
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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

1637516.1
2
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INQUIRY #:

YEAR:

1637516.1

1957

 = 750'
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INQUIRY #:

YEAR:

1637516.1

1963

 = 750'
A-7



INQUIRY #:

YEAR:

1637516.1

1970

 = 750'
A-8



INQUIRY #:

YEAR:

1637516.1

1980

 = 833'
A-9



INQUIRY #:

YEAR:

1637516.1

1988

 = 833'
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B-1097



B-1098



B-1099



B-1100



B-1101



B-1102



B-1103



B-1104



B-1105



B-1106



B-1107



B-1108



B-1109



B-1110



B-1111



B-1112



B-1113



B-1114



B-1115



B-1116



B-1117



B-1118



B-1119



B-1120



B-1121



B-1122



B-1123



B-1124



B-1125



B-1126



B-1127



B-1128



B-1129



B-1130



B-1131



B-1132



B-1133



B-1134



B-1135



B-1136



B-1137



B-1138



B-1139



B-1140



B-1141



B-1142



B-1143



B-1144



B-1145



B-1146



B-1147



B-1148



B-1149



B-1150



B-1151



B-1152



B-1153



B-1154



B-1155



B-1156



B-1157



B-1158



B-1159



B-1160



B-1161



B-1162



B-1163



B-1164



B-1165



B-1166



B-1167



B-1168



B-1169



B-1170



B-1171



B-1172



B-1173



B-1174



B-1175



B-1176



B-1177



B-1178



B-1179



B-1180



B-1181



B-1182



B-1183



B-1184



B-1185



B-1186



B-1187



B-1188



B-1189



B-1190



B-1191



B-1192



B-1193



B-1194



B-1195



B-1196



B-1197



B-1198



B-1199



B-1200



B-1201



B-1202



B-1203



B-1204



B-1205



B-1206



B-1207



B-1208



B-1209



B-1210



B-1211



B-1212



B-1213



B-1214



B-1215



B-1216



B-1217



B-1218



B-1219



B-1220



B-1221



B-1222



B-1223



B-1224



B-1225



B-1226



B-1227



B-1228



B-1229



B-1230



B-1231



B-1232



B-1233



B-1234



B-1235



B-1236



B-1237



B-1238



B-1239



B-1240



B-1241



B-1242



B-1243



B-1244



B-1245



B-1246



B-1247



B-1248



B-1249



B-1250



B-1251



B-1252



B-1253



B-1254



B-1255



B-1256



B-1257



B-1258



B-1259



B-1260



B-1261



B-1262



B-1263



B-1264



B-1265



B-1266



B-1267



B-1268



B-1269



B-1270



B-1271



B-1272



B-1273



B-1274



B-1275



B-1276



B-1277



B-1278



B-1279



B-1280



B-1281



B-1282



B-1283



B-1284



B-1285



B-1286



B-1287



B-1288



B-1289



B-1290



B-1291



B-1292



B-1293



B-1294



B-1295



B-1296



B-1297



B-1298



B-1299



B-1300



B-1301



B-1302



B-1303



B-1304



B-1305



B-1306



B-1307



B-1308



B-1309



B-1310



B-1311



B-1312



B-1313



B-1314



B-1315



B-1316



B-1317



B-1318



B-1319



B-1320



B-1321



B-1322



B-1323



B-1324



B-1325



B-1326



B-1327



B-1328



B-1329



B-1330



B-1331



B-1332



B-1333



B-1334



B-1335



B-1336



B-1337



B-1338



B-1339



B-1340



B-1341



B-1342



B-1343



B-1344



B-1345



B-1346



B-1347



B-1348



B-1349



B-1350



B-1351



B-1352



B-1353



B-1354



B-1355



B-1356



B-1357



B-1358



B-1359



B-1360



B-1361



B-1362



B-1363



B-1364



B-1365



B-1366



B-1367



B-1368



B-1369



B-1370



B-1371



B-1372



B-1373



B-1374



B-1375



B-1376



B-1377



B-1378



B-1379



B-1380



B-1381



B-1382



B-1383



B-1384



B-1385



B-1386



B-1387



B-1388



B-1389



B-1390



B-1391



B-1392



B-1393



B-1394



B-1395



B-1396



B-1397



B-1398



B-1399



B-1400



B-1401



B-1402



B-1403



B-1404



B-1405



B-1406



B-1407



B-1408



B-1409



B-1410



B-1411



B-1412



B-1413



B-1414



B-1415



B-1416



B-1417



B-1418



B-1419



B-1420



B-1421



B-1422



B-1423



B-1424



B-1425



B-1426



B-1427



B-1428



B-1429



B-1430



B-1431



B-1432



B-1433



B-1434



B-1435



B-1436



B-1437



B-1438



B-1439



B-1440



B-1441



B-1442



B-1443



B-1444



B-1445



B-1446



B-1447



B-1448



B-1449



B-1450



B-1451



B-1452



B-1453



B-1454



B-1455



B-1456



B-1457



B-1458



B-1459



B-1460



B-1461



B-1462



B-1463



B-1464



B-1465



B-1466



B-1467



B-1468



B-1469



B-1470



B-1471



B-1472



B-1473



B-1474



B-1475



B-1476



B-1477



B-1478



B-1479



B-1480



B-1481



B-1482



B-1483



B-1484



B-1485



B-1486



B-1487



B-1488



B-1489



B-1490



B-1491



B-1492



B-1493



B-1494



B-1495



B-1496



B-1497



B-1498



B-1499



B-1500



B-1501



B-1502



B-1503



B-1504



B-1505



B-1506



B-1507



B-1508



B-1509



B-1510



B-1511



B-1512



B-1513



B-1514



B-1515



B-1516



B-1517



B-1518



B-1519



B-1520



B-1521



B-1522



B-1523



B-1524



B-1525



B-1526



B-1527



B-1528



B-1529



B-1530



B-1531



B-1532



B-1533



B-1534



B-1535
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APP C_GPS.xls

Project: Kenilworth Park Landfill RIFS
Location: District of Columbia
Type of survey: GPS - Sample locations
Equipment used: Trimble Pathfinder pro XRS
Surveyor: N. Gahr
Date of survey: 10/06/01
Coordinate System: US State Plane 1983
Zone: Virginia North 4501
Datum: NAD 1983 (conus)

ID Easting (ft) Northing (ft) Description
1 11922723.350 7016542.508 NE1
2 11922793.997 7016279.198 NE3
3 11922933.236 7016261.920 NE4
4 11922926.140 7016509.878 NE2
5 11922948.975 7016845.505 WA1
6 11923054.095 7016562.840 WA2
7 11923178.084 7015980.326 WA4
8 11923133.593 7015607.779 WA5
9 11922572.803 7015910.204 OL3
10 11922628.241 7016254.684 OL2
11 11922597.294 7016439.793 OL1
12 11922364.678 7015419.727 OL5
13 11921753.159 7015663.099 NL3
14 11921898.836 7015971.075 NL2
15 11922041.458 7016278.246 NL1
17 11922406.079 7015604.566 MW08
18 11922616.655 7016204.509 MW09
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Table G-1

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

KENILWORTH PARK SOUTH 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
Contract 
Required Concentration 

(2)
Background/

(3)
     Screening 

(4)
Potential Potential COPC Rationale for

(5)

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Quantitation Used for Reference Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

 Detected  Detected  Concentration Limit Screening Value  Value Source Deletion
or Selection

7429-90-5 Aluminum 6,990 10,700 mg/kg SU-NE-2 4/4 40 10,700 11,000 7800 n N/A N/A NO BKG

7440-36-0 Antimony 0.478 J 1.14 mg/kg SU-NE-3 3/4 12 1 1.2 3.1 n N/A N/A NO BSL

7440-38-2 Arsenic 0.84 16 mg/kg (1998) SS-19 54/54 2 16 12.4 0.43 c N/A N/A YES ASL

7440-39-3 Barium 17 860 mg/kg (1998) SS-21 54/54 40 860 285 1600 n N/A N/A NO ASL

7440-41-7 Beryllium 0.63 0.884 mg/kg SU-NE-1 4/4 1 1 1.6 16 n N/A N/A NO BSL

7440-43-9 Cadmium 0.284 J 8.73 mg/kg SU-NE-3 46/54 1 9 4.3 7.8 n N/A N/A YES ASL

7440-70-2 Calcium 4,080 12,100 mg/kg SU-NE-2 4/4 1000 12,100 2600  ---- N/A N/A NO NUT

7440-47-3 Chromium 7.96 394 mg/kg SU-NE-3 54/54 2 394 43 12000 n N/A N/A NO BSL

7440-48-4 Cobalt 7.59 14.3 mg/kg SU-NE-2 4/4 10 14 29 160 n N/A N/A NO BSL

7440-50-8 Copper 28.8 406 mg/kg SU-NE-3 4/4 5 406 43 310 n N/A N/A YES ASL

7439-89-6 Iron 16,400 21,700 mg/kg SU-NE-3 4/4 20 21,700 54000 5500 n N/A N/A NO BKG

7439-92-1 Lead 7.51 940 mg/kg (1998) SS-21 54/54 0.6 940 189 400 (6) N/A N/A YES ASL

7439-95-4 Magnesium 1,620 6,960 mg/kg SU-NE-2 4/4 1000 6,960 1800  ---- N/A N/A NO NUT

7439-96-5 Manganese 258 486 mg/kg SU-NE-2 4/4 3 486 640 1100 n N/A N/A NO BSL

7439-97-6 Mercury 0.034 7.77 mg/kg SS-28 43 0.1 8 2.7 2.3 n N/A N/A YES ASL

7440-02-0 Nickel 21 39 mg/kg SU-NE-2 4/4 8 39 27 160 n N/A N/A NO BSL

7440-09-7 Potassium 464 1,810 mg/kg SU-NE-2 4/4 1000 1,810 1400  ---- N/A N/A NO NUT

7782-49-2 Selenium 1.3 3.75 mg/kg SU-NE-2 20/54 1 4 1.7 39 n N/A N/A NO BSL

7440-22-4 Silver 3.43 79.3 mg/kg SU-NE-3 15/54 2 79 2.7 39 n N/A N/A YES ASL

7440-23-5 Sodium 50.9 J 97.7 J mg/kg SU-NE-3 4/4 1000 98 89  ---- N/A N/A NO NUT

7440-62-2 Vanadium 46.2 105 mg/kg SU-NE-3 4/4 10 105 60 7.8 n N/A N/A YES ASL

7440-66-5 Zinc 63.7 831 mg/kg SU-NE-3 4/4 4 831 290 2300 n N/A N/A NO BSL

11097-69-1 Aroclor 1254 742 3,160 μg/kg SU-NE-3 3/4 3.3 3,160 79.5 160 c N/A N/A YES ASL

11096-82-5 Aroclor 1260 119 2,510 μg/kg SU-NE-3 4/4 3.3 2,510 610 320 c N/A N/A YES ASL

83-32-9 Acenaphthene 46 J 42,600 μg/kg SU-NE-3 28/54 330 42,600 308 470000 n N/A N/A NO BSL

208-96-8 Acenaphthylene 45 J 6,500 J μg/kg (1998) SS-16 2/54 330 6,500 210 470000 ne N/A N/A NO BSL

120-12-7 Anthracene 3.36 J 26,000 μg/kg (1998) SS-16 44/54 330 26,000 200 2300000 n N/A N/A NO BSL

56-55-3 Benz[a]anthracene 8.57 J 29,000 μg/kg (1998) SS-16 50/54 330 29,000 860 220 c N/A N/A YES ASL

50-32-8 Benzo[a]pyrene 11 J 20,000 J μg/kg (1998) SS-16 51/54 330 20,000 900 22 c N/A N/A YES ASL

205-99-2 Benzo[b]fluoranthene 9.44 J 13,000 J μg/kg (1998) SS-16 52/54 330 13,000 820 220 c N/A N/A YES ASL

191-24-2 Benzo[g,h,i]perylene 7.48 J 4,200 μg/kg (1998) SS-20 43/54 330 4,200 460  ---- N/A N/A NO NTX

207-08-9 Benzo[k]fluoranthene 9.38 J 21,000 J μg/kg (1998) SS-16 50/54 330 21,000 900 2200 c N/A N/A YES ASL

218-01-9 Chrysene 11.6 J 25,000 μg/kg (1998) SS-16 52/54 330 25,000 930 22000 c N/A N/A YES ASL

53-70-3 Dibenz[a,h]anthracene 63.8 J 1,470 μg/kg SS-22 10/54 330 1,470 140 22 c N/A N/A YES ASL

206-44-0 Fluoranthene 22.1 J 72,000 μg/kg (1998) SS-16 52/54 330 72,000 1300 310000 n N/A N/A NO BSL

86-73-7 Fluorene 6.78 J 15,000 μg/kg (1998) SS-16 22/54 330 15,000 37 310000 n N/A N/A NO BSL

193-39-5 Indeno[1,2,3-cd]pyrene 4.3              J 7,600 J μg/kg (1998) SS-16 45/54 330 7,600 370 220 c N/A N/A YES ASL

91-57-6 2-Methylnaphthalene 38 J 17,600 μg/kg SS-7 11/54 330 17,600 248 310000 n N/A N/A NO BSL

91-20-3 Naphthalene 38 J 1,600 μg/kg (1998) SS-16 8/54 330 1,600 35 160000 n N/A N/A NO BSL

85-01-8 Phenanthrene 4.34 J 80,000 μg/kg (1998) SS-16 52/54 330 80,000 660 230000 ne N/A N/A NO BSL

129-00-0 Pyrene 38 J 57,000 μg/kg (1998) SS-16 47/54 330 57,000 1700 230000 n N/A N/A NO BSL

106-47-8 4-Chloroaniline 56 J 260 J μg/kg (1998) SS-22 2/27 330 260 NT 5500000 n N/A N/A NO BSL

117-81-7 Bis(2-ethylhexyl)phthalate 46 J 2,000 μg/kg (1998) SS-16 15/27 330 2,000 NT 46000 c N/A N/A NO BSL

85-68-7 Butyl benzyl phthalate 41 J 260 J μg/kg (1998) SS-20 6 330 260 NT 1600000 n N/A N/A NO BSL

117-84-0 Di-n-octylphthalate 80 J 80 J μg/kg (1998) SS-17 1/27 330 80 NT 160000 n N/A N/A NO BSL

108-95-2 Phenol 120 J 120 J μg/kg (1998) SS-16 1/27 330 120 NT 23000000 n N/A N/A NO BSL

95-48-7 2-Methylphenol 64 J 64 J μg/kg (1998) SS-16 1/27 330 64 NT 390000 n N/A N/A NO BSL

106-44-5 4-Methylphenol 200 J 200 J μg/kg (1998) SS-16 1/27 330 200 NT 39000 n N/A N/A NO BSL

105-67-9 2,4-Dimethylphenol 64 J 64 J μg/kg (1998) SS-16 1/27 330 64 NT 160000 n N/A N/A NO BSL

132-64-9 Dibenzofuran 48 J 9,800 J μg/kg (1998) SS-16 11/27 330 9800 NT ---- N/A N/A NO NTX

(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 (SS-29, SS-30, SS-32, SS-33, SS-34, SU-BK-1 through SU-BK-9, and SS-01 through SS-17.) 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 1994c) n = Non-Carcinogenic

Ecology & Environment, Inc. 6/26/2008Section_6 Tables 062208.xls
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Table G-2

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

KENILWORTH PARK SOUTH 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
Contract 
Required Concentration 

(2)
Background/

(3)
     Screening 

(4)
Potential Potential COPC Rationale for

(5)

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Quantitation Used for Reference Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

 Detected  Detected  Concentration Limit Screening Value  Value Source Deletion
or Selection

7429-90-5 Aluminum 1,900 13,000 mg/kg SED-13 12/12 40 13,000 1,600 7800 n N/A N/A YES ASL

7440-36-0 Antimony 1.9 4.4 mg/kg SED-3 10/12 12 4 1.4 3.1 n N/A N/A YES ASL

7440-38-2 Arsenic 1.4 12 mg/kg SED-3 21/21 2 12 6.58 0.43 c N/A N/A YES ASL

7440-39-3 Barium 35 480 mg/kg SD-2 21/21 40 480 108 1600 n N/A N/A NO BSL

7440-41-7 Beryllium 0.66 1.4 mg/kg SED-10 5/12 1 1 ND 16 n N/A N/A NO BSL

7440-43-9 Cadmium 0.83 27 mg/kg SED-3 20/21 1 27 1 7.8 n N/A N/A YES ASL

7440-70-2 Calcium 2,200 5,200 mg/kg SED-3 12/12 1000 5,200 2,200  ---- N/A N/A NO NUT

7440-47-3 Chromium 13 89.0 mg/kg SD-2 21/21 2 89 62.5 12000 n N/A N/A NO BSL

7440-48-4 Cobalt 4.9 17 mg/kg SED-11 11/12 10 17 6.4 160 n N/A N/A NO BSL

7440-50-8 Copper 20 110 mg/kg SED-10 12/12 5 110 17 310 n N/A N/A NO BSL

7439-89-6 Iron 9,600 32,000 mg/kg SED-13 12/12 20 32,000 17,000 5500 n N/A N/A YES ASL

7439-92-1 Lead 31 520 mg/kg SD-2 21/21 0.6 520 81.3 400 (6) N/A N/A YES ASL

7439-95-4 Magnesium 1,300 4,800 mg/kg SED-13 12/12 1000 4,800 1,500  ---- N/A N/A NO NUT

7439-96-5 Manganese 55 970 mg/kg SED-11 12/12 3 970 120 160 n N/A N/A YES ASL

7439-97-6 Mercury 0.045 1.8 mg/kg SD-4 20/21 0.1 2 0.245 2.3 n N/A N/A NO BSL

7440-02-0 Nickel 15 52 mg/kg SED-10 12/12 8 52 93 160 n N/A N/A NO BSL

7440-09-7 Potassium 310 11,000 mg/kg SED-9 12/12 1000 11,000 330  ---- N/A N/A NO NUT

7782-49-2 Selenium 0 0 mg/kg 0 1 0 ND 39 n N/A N/A NO BSL

7440-22-4 Silver 1.6 7.6 mg/kg SD-2 4/21 2 8 ND 39 n N/A N/A NO BSL

7440-23-5 Sodium 330 330 mg/kg SED-10 1/12 1000 330 ND  ---- N/A N/A NO NUT

7440-62-2 Vanadium 17 85 mg/kg SED-10 12/12 10 85 22 7.8 n N/A N/A YES ASL

7440-66-5 Zinc 83 560 mg/kg SED-3 12/12 4 560 110 2300 n N/A N/A NO BSL

53469-21-9 Aroclor 1242 29 250 μg/kg SED-3 14/16 3.3 250 68 320 n N/A N/A NO BSL

11097-69-1 Aroclor 1254 68.5 250 μg/kg SED-3 15/16 3.3 250 278 160 c N/A N/A YES ASL

11096-82-5 Aroclor 1260 36 250 μg/kg SED-3 15/16 3.3 250 194 320 c N/A N/A NO BSL

309-00-2 Aldrin 4.3 J 35 μg/kg SED-10 5/12 1.7 35 ND 38 c N/A N/A NO BSL

57-74-9 alpha-Chlordane 3.5 J 58 μg/kg SED-3 12/12 3.3 58 7.2 1800 c N/A N/A NO BSL

57-74-9 gamma-Chlordane 1.3 J 72 μg/kg SED-3 12/12 3.3 72 7.6 1800 c N/A N/A NO BSL

72-54-8 4,4'-DDD 4 J 41 J μg/kg SED-3 10/12 3.3 41 7.5 2700 c N/A N/A NO BSL

72-55-9 4,4'-DDE 3.3 J 15 J μg/kg SED-3 11/12 3.3 15 14 1900 c N/A N/A NO BSL

50-29-3 4,4'-DDT 5.1 J 14 J μg/kg SED-3 6/12 3.3 14 16 1900 c N/A N/A NO BSL

60-57-1 Dieldrin 2.8 J 4 J μg/kg SED-5 2/12 1.7 4 ND 40 c N/A N/A NO BSL

72-20-8 Endrin 14 J 14 J μg/kg SED-10 1/12 3.3 14 ND 2300 n N/A N/A NO BSL

1024-57-3 Heptachlor epoxide 8 J 18 J μg/kg SED-10 4/12 1.7 18 ND 70 c N/A N/A NO BSL

72-43-5 Methoxychlor 24 J 55 J μg/kg SED-3 6/12 17 55 ND 39000 n N/A N/A NO BSL

83-32-9 Acenaphthene 49 J 180 J μg/kg SED-4 5/21 330 180 ND 470000 n N/A N/A NO BSL

208-96-8 Acenaphthylene 51 J 150 J μg/kg SED-14 2/21 330 150 ND 470000 ne N/A N/A NO BSL

120-12-7 Anthracene 30 J 360 J μg/kg SED-4 13/13 330 360 181 2300000 n N/A N/A NO BSL

56-55-3 Benz[a]anthracene 98 J 920 μg/kg SED-14 21/21 330 920 603 220 c N/A N/A YES ASL

50-32-8 Benzo[a]pyrene 129 J 930 μg/kg SED-4 21/21 330 930 1,030 22 c N/A N/A YES ASL

205-99-2 Benzo[b]fluoranthene 193 J 1,000 μg/kg SED-8 21/21 330 1,000 1,470 220 c N/A N/A YES ASL

191-24-2 Benzo[g,h,i]perylene 76 J 750 μg/kg SED-8 18/21 330 750 445  ---- N/A N/A NO NTX

207-08-9 Benzo[k]fluoranthene 119 J 1,100 μg/kg SED-4 21/21 330 1,100 1,320 2200 c N/A N/A NO BSL

218-01-9 Chrysene 163 J 1,200 μg/kg SED-8 21/21 330 1,200 1,060 22000 c N/A N/A NO BSL

53-70-3 Dibenz[a,h]anthracene 47 J 240 J μg/kg SED-14 6/21 330 240 ND 22 c N/A N/A YES ASL

206-44-0 Fluoranthene 305 J 2,000 μg/kg SED-8 21/21 330 2,000 2,150 310000 n N/A N/A NO BSL

86-73-7 Fluorene 51 J 180 J μg/kg SED-4 5/21 330 180 ND 310000 n N/A N/A NO BSL

193-39-5 Indeno[1,2,3-cd]pyrene 36 J 1,500 μg/kg SED-8 17/21 330 1,500 671 220 c N/A N/A YES ASL

91-57-6 2-Methylnaphthalene 51 J 110 J μg/kg SED-4 4/21 330 110 ND 310000 n N/A N/A NO BSL

91-20-3 Naphthalene 54 J 200 J μg/kg SED-4 3/21 330 200 ND 160000 n N/A N/A NO BSL

85-01-8 Phenanthrene 89 J 1,900 μg/kg SED-4 21/21 330 1,900 643 230000 ne N/A N/A NO BSL

129-00-0 Pyrene 296 J 2,800 μg/kg SED-4 21/21 330 2,800 1,920 230000 n N/A N/A NO BSL

65-85-0 Benzoic acid 190 J 1,100 μg/kg SED-7 3/17 330 1,100 ND 3100000 n N/A N/A NO BSL

100-51-6 Benzyl alcohol 49 J 49 J μg/kg SED-5 1/187 330 49 ND 39000000 n N/A N/A NO BSL

117-81-7 Bis(2-ethylhexyl)phthalate 47 J 3,400 μg/kg SED-8 14/17 330 3,400 ND 46000 c N/A N/A NO BSL

85-68-7 Butyl benzyl phthalate 76 J 190 J μg/kg SD-1 4/17 330 190 ND 1600000 n N/A N/A NO BSL

117-84-0 Di-n-octylphthalate 160 J 160 J μg/kg SED-2 1/17 330 160 ND 160000 n N/A N/A NO BSL

106-44-5 4-Methylphenol 56 640 μg/kg SED-7 2/17 330 640 ND 39000 n N/A N/A NO BSL

132-64-9 Dibenzofuran 49 130 μg/kg SED-4 4/17 330 130 ND ---- n N/A N/A NO NTX

67-64-1 Acetone 5.4 J 92 μg/kg SED-7 8/12 10 92 6.7 70000 n N/A N/A NO BSL

78-93-3 2-Butanone 2.4 J 35 μg/kg SED-9 5/12 10 35 ND 4700000 n N/A N/A NO BSL

108-88-3 Toluene 3.3 J 3.5 J μg/kg SED-9 3/12 10 3.5 ND 6300000 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 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 1994c) n = Non-Carcinogenic

Ecology & Environment, Inc. 6/26/2008Section_6 Tables 062208.xls
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Table G-3

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

KENILWORTH PARK SOUTH 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 Required Concentration (2) Background/ (3)      Screening (4) Potential Potential COPC Rationale for (5)

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Quantitation Used for Reference Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

 Detected  Detected  Concentration Limit Screening Value  Value Source Deletion
or Selection

7429-90-5 Aluminum 2100 31,800 mg/kg SS-AR-4 36/36 40 31,800 11,000 7800 n N/A N/A YES ASL

7440-36-0 Antimony 0.591 J 62.3 mg/kg SS-WA-3 30/36 12 62.3 1.2 3.1 n N/A N/A YES ASL

7440-38-2 Arsenic 1.2 43 mg/kg BH14 40/44 2 43 12.4 0.43 c N/A N/A YES ASL

7440-39-3 Barium 30 5000 mg/kg SS-WA-3 44/44 40 5000 285 1600 n N/A N/A YES ASL

7440-41-7 Beryllium 0.2 J 1.95 mg/kg SS-NE-1 23/36 1 1.95 1.6 16 n N/A N/A NO BSL

7440-43-9 Cadmium 0.252 J 190 mg/kg GS-5 37/44 1 190 4.3 7.8 n N/A N/A YES ASL

7440-70-2 Calcium 770 45800 mg/kg SS-WA-1 36/36 1000 45800 2600  ---- N/A N/A NO NUT

7440-47-3 Chromium 9.7 295 mg/kg SS-WA-3 44/44 2 295 43 12000 n N/A N/A NO BSL

7440-48-4 Cobalt 2.9 22 mg/kg SS-WA-3 31/36 10 22 29 160 n N/A N/A NO BSL

7440-50-8 Copper 15 2400 mg/kg MW-10 36/36 5 2400 43 310 n N/A N/A YES ASL

7439-89-6 Iron 10000 286000 mg/kg SS-WA-3 36/36 20 286000 54000 5500 n N/A N/A YES ASL

7439-92-1 Lead 2.8 10500 mg/kg SS-WA-3 44/44 0.6 10500 189 400 (6) N/A N/A YES ASL

7439-95-4 Magnesium 300 8800 mg/kg BH1 36/36 1000 8800 1800  ---- N/A N/A NO NUT

7439-96-5 Manganese 120 1570 mg/kg SS-WA-3 36/36 3 1570 640 160 n N/A N/A YES ASL

7439-97-6 Mercury 0.04 3.7 mg/kg GS-8 34/44 0.1 3.7 2.7 2.3 n N/A N/A YES ASL

7440-02-0 Nickel 9.2 232 mg/kg SS-AR-4 35/36 8 232 27 160 n N/A N/A YES ASL

7440-09-7 Potassium 350 4800 mg/kg BH1 36/36 1000 4800 1400  ---- N/A N/A NO NUT

7782-49-2 Selenium 1.84 87 mg/kg BH1 18/44 1 87 1.7 39 n N/A N/A YES ASL

7440-22-4 Silver 0.599 J 110 mg/kg GS-6 14/44 2 110 2.7 39 n N/A N/A YES ASL

7440-23-5 Sodium 64.6 J 8480 mg/kg SS-AR-4 27/36 1000 8480 89  ---- N/A N/A NO NUT

7440-28-0 Thallium 1.34 9.07 mg/kg SS-AR-6 5/36 1 9.07 ND 0.55 n N/A N/A YES ASL

7440-62-2 Vanadium 16 662 mg/kg SS-AR-4 36/36 10 662 60 7.8 n N/A N/A YES ASL

7440-66-5 Zinc 9.3 10000 mg/kg BH16 36/36 4 10000 290 2300 n N/A N/A YES ASL

53469-21-9 Aroclor 1242 43 2000 μg/kg BH17 12/36 3.3 2000 ND 320 n N/A N/A YES ASL

11097-69-1 Aroclor 1254 7 J 220 μg/kg BH12 21/36 3.3 220 79.5 160 c N/A N/A YES ASL

11096-82-5 Aroclor 1260 7 J 110 J μg/kg BH16 23/36 3.3 110 610 320 c N/A N/A NO BSL

309-00-2 Aldrin 3.4 3.4 μg/kg BH11 1/21 1.7 3.4 ND 38 c N/A N/A NO BSL

57-74-9 alpha-Chlordane 0.6 J 9.3 J μg/kg BH17 8/21 3.3 9.3 ND 1800 c N/A N/A NO BSL

57-74-9 gamma-Chlordane 0.45 J 40 μg/kg BH17 8/21 3.3 40 ND 1800 c N/A N/A NO BSL

72-54-8 4,4'-DDD 0.55 J 85 μg/kg BH12 7/21 3.3 85 ND 2700 c N/A N/A NO BSL

72-55-9 4,4'-DDE 0.81 J 39 μg/kg BH16 7/21 3.3 39 33 1900 c N/A N/A NO BSL

50-29-3 4,4'-DDT 0.94 J 18 μg/kg BH14 6/21 3.3 18 120 1900 c N/A N/A NO BSL

60-57-1 Dieldrin 0.49 J 1.4 J μg/kg MW11 3/21 1.7 1.4 7.8 40 c N/A N/A NO BSL

72-20-8 Endrin 1.2 J 1.2 J μg/kg BH11 1/21 3.3 1.2 ND 2300 n N/A N/A NO BSL

76-44-8 Heptachlor 1.1 J 1.1 μg/kg BH11 1/21 1.7 1.1 ND 140 c N/A N/A NO BSL

1024-57-3 Heptachlor epoxide 3.6 19 μg/kg BH14 4/21 1.7 19 ND 70 c N/A N/A NO BSL

72-43-5 Methoxychlor 7.9 J 24 J μg/kg BH14 4/21 17 24 ND 39000 n N/A N/A NO BSL

83-32-9 Acenaphthene 51 J 16200 μg/kg SS-WA-2 18/44 330 16200 308 470000 n N/A N/A NO BSL

208-96-8 Acenaphthylene 30.7 J 7400 J μg/kg MW10 16/44 330 7400 210 470000 ne N/A N/A NO BSL

120-12-7 Anthracene 1.23 J 9600 μg/kg MW10 30/44 330 9600 200 2300000 n N/A N/A NO BSL

56-55-3 Benz[a]anthracene 5.95 J 8800 μg/kg BH10 39/44/44 330 8800 860 220 c N/A N/A YES ASL

50-32-8 Benzo[a]pyrene 8.82 J 7900 μg/kg BH10 38/44 330 7900 900 22 c N/A N/A YES ASL

205-99-2 Benzo[b]fluoranthene 9.25 J 6370 μg/kg SS-WA-2 39/44 330 6370 820 220 c N/A N/A YES ASL

191-24-2 Benzo[g,h,i]perylene 5.39 J 7300 μg/kg BH10 35/44 330 7300 460  ---- N/A N/A NO NTX

207-08-9 Benzo[k]fluoranthene 5.61 J 5700 μg/kg BH10 37/44 330 5700 900 2200 c N/A N/A YES ASL

218-01-9 Chrysene 6.24 J 8300 μg/kg BH10 39/44 330 8300 930 22000 c N/A N/A NO BSL

53-70-3 Dibenz[a,h]anthracene 27.1 J 2500 J μg/kg BH10 18/44 330 2500 140 22 c N/A N/A YES ASL

206-44-0 Fluoranthene 24.3 J 24400 μg/kg SS-WA-2 41/44 330 24400 1300 310000 n N/A N/A NO BSL

86-73-7 Fluorene 13.7 J 9900 μg/kg MW10 19/44 330 9900 37 310000 n N/A N/A NO BSL

193-39-5 Indeno[1,2,3-cd]pyrene 4.9 J 13000 μg/kg BH10 36/44 330 13000 370 220 c N/A N/A YES ASL

91-57-6 2-Methylnaphthalene 42 J 13000 μg/kg MW10 10/44 330 13000 248 310000 n N/A N/A NO BSL

91-20-3 Naphthalene 42 J 38000 μg/kg MW10 13/44 330 38000 35 160000 n N/A N/A NO BSL

85-01-8 Phenanthrene 6.06 J 31000 μg/kg MW10 39/44 330 31000 660 230000 ne N/A N/A NO BSL

129-00-0 Pyrene 19.1 J 19900 μg/kg SS-WA-2 40/44 330 19900 1700 230000 n N/A N/A NO BSL

65-85-0 Benzoic acid 130 J 430 J μg/kg GS-6 3/44 330 200 NT 3100000 n N/A N/A NO BSL

117-81-7 Bis(2-ethylhexyl)phthalate 44 J 11000 μg/kg BH16 17/44 330 11000 NT 46000 c N/A N/A NO BSL

85-68-7 Butyl benzyl phthalate 51 J 340 J μg/kg BH16 7/44 330 340 NT 1600000 n N/A N/A NO BSL

84-74-2 Di-n-butyl phthalate 54 J 230 J μg/kg BH16 4/44 330 230 NT 780000 n N/A N/A NO BSL

84-66-2 Diethyl phthalate 61 J 550 μg/kg BH14 5/44 330 550 NT 6300000 n N/A N/A NO BSL

131-11-3 Dimethyl phthalate 71 J 93 J μg/kg BH14 2/44 330 93 NT 78000000 n N/A N/A NO BSL

117-84-0 Di-n-octylphthalate 44 J 44 J μg/kg MW9 1/44 330 44 NT 160000 n N/A N/A NO BSL

541-73-1 1,3-Dichlorobenzene 97 J 97 J μg/kg GS-6 1/44 330 97 NT 230000 n N/A N/A NO BSL

106-46-7 1,4-Dichlorobenzene 56 J 56 J μg/kg BH16 1/44 330 56 NT 27000 c N/A N/A NO BSL

120-82-1 1,2,4-Trichlorobenzene 1200 1200 μg/kg GS-6 1/44 330 1200 NT 78000 n N/A N/A NO BSL

108-95-2 Phenol 53 J 180 J μg/kg BH16 5/44 330 180 NT 4700000 n N/A N/A NO BSL

106-44-5 4-Methylphenol 46 J 1600 μg/kg BH16 5/44 330 1600 NT 39000 n N/A N/A NO BSL

105-67-9 2,4-Dimethylphenol 64 J 120 J μg/kg MW10 2/44 330 120 NT 160000 n N/A N/A NO BSL

132-64-9 Dibenzofuran 42 J 7100 J μg/kg MW10 9/44 330 7100 NT ---- n N/A N/A NO NTX

67-64-1 Acetone 6.6 J 24 μg/kg BH18 11/21 10 24 NT 780000 n N/A N/A NO BSL

71-43-2 Benzene 1.8 J 74 μg/kg MW10 2/21 10 74 NT 12000 c N/A N/A NO BSL

78-93-3 2-Butanone 9.3 J 31 μg/kg BH2 3/21 10 31 NT 4700000 n N/A N/A NO BSL

75-15-0 Carbon disulfide 1.2 J 1.2 J μg/kg BH8 1/21 10 1.2 NT 780000 n N/A N/A NO BSL

78-87-5 1,2-Dichloropropane 6.7 J 6.7 μg/kg BH12 1/21 10 6.7 NT 9400 c N/A N/A NO BSL

100-41-4 Ethylbenzene 280 280 μg/kg MW10 1/21 10 280 NT 780000 n N/A N/A NO BSL

591-78-6 2-Hexanone 67 J 67 μg/kg MW10 1/21 10 67 NT 310000 n N/A N/A NO BSL

75-09-2 Methylene chloride 1.2 J 1.2 J μg/kg MW10 2/21 10 1.2 NT 85000 c N/A N/A NO BSL

108-88-3 Toluene 180 180 μg/kg MW10 1/21 10 180 NT 6.30E+06 n N/A N/A NO BSL

1330-20-7 Xylenes 2200 2200 μg/kg MW10 1/21 10 2200 NT 16000000 n N/A N/A NO BSL

79-34-5 1, 1, 2, 2-Tetrachloroethane 1.4 J 1.4 J μg/kg BH12 1/21 10 1.4 NT 3200 c N/A N/A NO BSL

127-18-4 Tetrachloroethlene 5.6 J 5.6 J μg/kg BH17 1/21 10 5.6 NT 1200 c N/A N/A NO BSL

79-01-6 Trichloroethene 1.4 J 1.9 J μg/kg BH11 6/21 10 1.9 NT 1600 c N/A N/A NO BSL

75-01-4 Vinyl chloride 2.6 J 4.4 J μg/kg BH8 3/21 10 4.4 NT 90 c 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 (SS-29, SS-30, SS-32, SS-33, SS-34, SU-BK-1 through SU-BK-9, and SS-01 through SS-17.) 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 1994c) n = Non-Carcinogenic
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TABLE G-14
NON-CANCER TOXICITY DATA--ORAL/DERMAL

KENILWORTH PARK SOUTH LANDFILL SITE

Chemical of Chronic/ Oral RfD Oral RfD Oral to Dermal Adjusted Units Primary Combined Sources of Dates of RfD
Potential Concern Subchronic Value Units Adjustment 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) 0.1 1.0E-01 (mg/kg-day) Offspring, nervous system 100 NCEA 6/20/1994
Subchronic 1.0E+00 (mg/kg-day) 0.1 1.0E-01 (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

Barium Chronic 2.0E-01 (mg/kg-day) 0.07 1.4E-02 (mg/kg-day) Cardiovascular system, kidney 3 IRIS 11/28/2006
Subchronic 2.0E-01 (mg/kg-day) 0.07 1.4E-02 (mg/kg-day) Cardiovascular system, kidney 3 IRIS 11/28/2006

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) 0.1 3.0E-02 (mg/kg-day) Various organs 1 NCEA 1/5/1999
Subchronic 3.0E-01 (mg/kg-day) 0.1 3.0E-02 (mg/kg-day) Various organs 1 NCEA (chronic) 1/5/1999

Lead N/A N/A (mg/kg-day) 1 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
Selenium Chronic 5.0E-03 (mg/kg-day) 1 5.0E-03 (mg/kg-day) Whole body 3 IRIS 5/3/2006

Subchronic 5.0E-03 (mg/kg-day) 1 5.0E-03 (mg/kg-day) Whole body 3 HEAST 7/1/1997
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 10/31/2006

Subchronic 1.0E-03 (mg/kg-day) 0.026 2.6E-05 (mg/kg-day) None reported N/A Reg 3 10/31/2006
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 1254 Chronic 2.0E-05 (mg/kg-day) 1 2.0E-05 (mg/kg-day) Immune system, various 300 IRIS 9/1/2001
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

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

Chrysene 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 1995a, 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.
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TABLE G-15
NON-CANCER TOXICITY DATA--INHALATION
KENILWORTH PARK SOUTH 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

Barium Chronic 5.0E-04 mg/m3 1.4E-04 (mg/kg-day) Fetus 1000 HEAST, t. 2 07/01/97
Subchronic 5.0E-03 mg/m3 1.4E-03 (mg/kg-day) Fetus 100 HEAST, t. 2 07/01/97

Cadmium Chronic N/A mg/m3 5.7E-05 (mg/kg-day) Kidneys N/A Reg 3 10/31/06
Subchronic N/A mg/m3 1.1E+01 (mg/kg-day) Kidneys N/A Reg 3 10/31/06

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 09/01/01

Subchronic 5.0E-04 mg/m3 1.4E-04 (mg/kg-day) Nervous system 100 IRIS (10 x chronic) 09/01/01

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

Selenium 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 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

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

Chrysene 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-18
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
KENILWORTH PARK SOUTH 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 Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Reference Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Dose Units  
Calculation 

Ingestion Aluminum 8694 mg/kg 8694 mg/kg M 5.95E-03 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 6.0E-03
Antimony 2.52 mg/kg 2.52 mg/kg M 1.73E-06 mg/kg-day 4.0E-04 mg/kg-day N/A N/A 4.3E-03
Arsenic 5.98 mg/kg 5.98 mg/kg M 4.10E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 1.4E-02
Barium 150 mg/kg 150 mg/kg M 1.03E-04 mg/kg-day 2.0E-01 mg/kg-day N/A N/A 5.1E-04
Cadmium 3.6 mg/kg 3.6 mg/kg M 2.47E-06 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 2.5E-03
Copper 160 mg/kg 160 mg/kg M 1.10E-04 mg/kg-day 3.7E-02 mg/kg-day N/A N/A 3.0E-03
Iron 24527 mg/kg 24527 mg/kg M 1.68E-02 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 5.6E-02
Lead 141 mg/kg 141 mg/kg M 9.66E-05 mg/kg-day -- mg/kg-day N/A N/A --
Manganese 555 mg/kg 555 mg/kg M 3.80E-04 mg/kg-day 1.4E-01 mg/kg-day N/A N/A 2.7E-03
Mercury, soluble salts 1.43 mg/kg 1.43 mg/kg M 9.79E-07 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 3.3E-03
Nickel, soluble salts 34.9 mg/kg 34.9 mg/kg M 2.39E-05 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 1.2E-03
Selenium 1.22 mg/kg 1.22 mg/kg M 8.36E-07 mg/kg-day 5.0E-03 mg/kg-day N/A N/A 1.7E-04
Silver 6.86 mg/kg 6.86 mg/kg M 4.70E-06 mg/kg-day 5.0E-03 mg/kg-day N/A N/A 9.4E-04
Thallium 0.789 mg/kg 0.789 mg/kg M 5.40E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 7.7E-03
Vanadium 62.5 mg/kg 62.5 mg/kg M 4.28E-05 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 4.3E-02
Zinc 464 mg/kg 464 mg/kg M 3.18E-04 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 1.1E-03
Aroclor 1242 0.201 mg/kg 0.201 mg/kg M 1.38E-07 mg/kg-day -- mg/kg-day N/A N/A --
Aroclor 1254 1.15 mg/kg 1.15 mg/kg M 7.88E-07 mg/kg-day 2.0E-05 mg/kg-day N/A N/A 3.9E-02
Aroclor 1260 0.784 mg/kg 0.784 mg/kg M 5.37E-07 mg/kg-day -- mg/kg-day N/A N/A --
Benz[a]anthracene 0.925 mg/kg 0.925 mg/kg M 6.34E-07 mg/kg-day -- mg/kg-day N/A N/A --
Benzo[a]pyrene 0.996 mg/kg 0.996 mg/kg M 6.82E-07 mg/kg-day -- mg/kg-day N/A N/A --
Benzo[b]fluoranthene 0.982 mg/kg 0.982 mg/kg M 6.73E-07 mg/kg-day -- mg/kg-day N/A N/A --
Benzo[k]fluoranthene 0.925 mg/kg 0.925 mg/kg M 6.34E-07 mg/kg-day -- mg/kg-day N/A N/A --
Chyrsene 1.02 mg/kg 1.02 mg/kg M 6.99E-07 mg/kg-day -- mg/kg-day N/A N/A --
Dibenz[a,h]anthracene 0.43 mg/kg 0.43 mg/kg M 2.95E-07 mg/kg-day -- mg/kg-day N/A N/A --
Indeno[1,2,3-cd]pyrene 0.521 mg/kg 0.521 mg/kg M 3.57E-07 mg/kg-day -- mg/kg-day N/A N/A --

(Subtotal) 1.9E-01

Dermal Aluminum 8694 mg/kg 8694 mg/kg M 2.38E-05 mg/kg-day 1.0E-01 mg/kg-day N/A N/A 2.4E-04

Antimony 2.52 mg/kg 2.52 mg/kg M 6.89E-09 mg/kg-day 6.0E-05 mg/kg-day N/A N/A 1.1E-04

Arsenic 5.98 mg/kg 5.98 mg/kg M 4.90E-07 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 1.6E-03

Barium 150 mg/kg 150 mg/kg M 4.10E-07 mg/kg-day 1.4E-02 mg/kg-day N/A N/A 2.9E-05

Cadmium 3.6 mg/kg 3.6 mg/kg M 9.84E-09 mg/kg-day 2.5E-05 mg/kg-day N/A N/A 3.9E-04

Copper 160 mg/kg 160 mg/kg M 4.37E-07 mg/kg-day -- mg/kg-day N/A N/A --

Iron 24527 mg/kg 24527 mg/kg M 6.70E-05 mg/kg-day 3.0E-02 mg/kg-day N/A N/A 2.2E-03

Lead 141 mg/kg 141 mg/kg M 3.85E-07 mg/kg-day -- mg/kg-day N/A N/A --

Manganese 555 mg/kg 555 mg/kg M 1.52E-06 mg/kg-day 5.6E-03 mg/kg-day N/A N/A 2.7E-04

Mercury, soluble salts 1.43 mg/kg 1.43 mg/kg M 3.91E-09 mg/kg-day 2.1E-05 mg/kg-day N/A N/A 1.9E-04

Nickel, soluble salts 34.9 mg/kg 34.9 mg/kg M 9.54E-08 mg/kg-day 8.0E-04 mg/kg-day N/A N/A 1.2E-04

Selenium 1.22 mg/kg 1.22 mg/kg M 3.33E-09 mg/kg-day 5.0E-03 mg/kg-day N/A N/A 6.7E-07

Silver 6.86 mg/kg 6.86 mg/kg M 1.87E-08 mg/kg-day 2.0E-04 mg/kg-day N/A N/A 9.4E-05

Thallium 0.789 mg/kg 0.789 mg/kg M 2.16E-09 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 3.1E-05

Vanadium 62.5 mg/kg 62.5 mg/kg M 1.71E-07 mg/kg-day 2.6E-05 mg/kg-day N/A N/A 6.6E-03

Zinc 464 mg/kg 464 mg/kg M 1.27E-06 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 4.2E-06

Aroclor 1242 0.201 mg/kg 0.201 mg/kg M 7.69E-08 mg/kg-day -- mg/kg-day N/A N/A --

Aroclor 1254 1.15 mg/kg 1.15 mg/kg M 4.40E-07 mg/kg-day 2.0E-05 mg/kg-day N/A N/A 2.2E-02

Aroclor 1260 0.784 mg/kg 0.784 mg/kg M 3.00E-07 mg/kg-day -- mg/kg-day N/A N/A --

Benz[a]anthracene 0.925 mg/kg 0.925 mg/kg M 3.29E-07 mg/kg-day -- mg/kg-day N/A N/A --

Benzo[a]pyrene 0.996 mg/kg 0.996 mg/kg M 3.54E-07 mg/kg-day -- mg/kg-day N/A N/A --

Benzo[b]fluoranthene 0.982 mg/kg 0.982 mg/kg M 3.49E-07 mg/kg-day -- mg/kg-day N/A N/A --

Benzo[k]fluoranthene 0.925 mg/kg 0.925 mg/kg M 3.29E-07 mg/kg-day -- mg/kg-day N/A N/A --

Chrysene 1.02 mg/kg 1.02 mg/kg M 3.62E-07 mg/kg-day -- mg/kg-day N/A N/A --

Dibenz[a,h]anthracene 0.43 mg/kg 0.43 mg/kg M 1.53E-07 mg/kg-day -- mg/kg-day N/A N/A --

Indeno[1,2,3-cd]pyrene 0.521 mg/kg 0.521 mg/kg M 1.85E-07 mg/kg-day -- mg/kg-day N/A N/A --
(Subtotal) 3.4E-02

EPC = Exposure Point Concentration
M = Medium-Specific.
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Table G-19
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
KENILWORTH PARK SOUTH 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 Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Reference Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Dose Units  
Calculation 

Inhalation Aluminum 8694 mg/kg 8694 mg/kg M 1.13E-06 mg/kg-day 1.4E-03 mg/kg-day N/A N/A 7.9E-04
Antimony 2.52 mg/kg 2.52 mg/kg M 3.27E-10 mg/kg-day -- mg/kg-day N/A N/A --
Arsenic 5.98 mg/kg 5.98 mg/kg M 7.76E-10 mg/kg-day -- mg/kg-day N/A N/A --
Barium 150 mg/kg 150 mg/kg M 1.95E-08 mg/kg-day 1.4E-04 mg/kg-day N/A N/A 1.4E-04
Cadmium 3.6 mg/kg 3.6 mg/kg M 4.67E-10 mg/kg-day 5.7E-05 mg/kg-day N/A N/A 8.2E-06
Copper 160 mg/kg 160 mg/kg M 2.08E-08 mg/kg-day -- mg/kg-day N/A N/A --
Iron 24527 mg/kg 24527 mg/kg M 3.18E-06 mg/kg-day -- mg/kg-day N/A N/A --
Lead 141 mg/kg 141 mg/kg M 1.83E-08 mg/kg-day -- mg/kg-day N/A N/A --
Manganese 555 mg/kg 555 mg/kg M 7.20E-08 mg/kg-day 1.4E-05 mg/kg-day N/A N/A 5.0E-03
Mercury, soluble salts 1.43 mg/kg 1.43 mg/kg M 1.85E-10 mg/kg-day -- mg/kg-day N/A N/A --
Nickel, soluble salts 34.9 mg/kg 34.9 mg/kg M 4.53E-09 mg/kg-day -- mg/kg-day N/A N/A --
Selenium 1.22 mg/kg 1.22 mg/kg M 1.58E-10 mg/kg-day -- mg/kg-day N/A N/A --
Silver 6.86 mg/kg 6.86 mg/kg M 8.90E-10 mg/kg-day -- mg/kg-day N/A N/A --
Thallium 0.789 mg/kg 0.789 mg/kg M 1.02E-10 mg/kg-day -- mg/kg-day N/A N/A --
Vanadium 62.5 mg/kg 62.5 mg/kg M 8.11E-09 mg/kg-day -- mg/kg-day N/A N/A --
Zinc 464 mg/kg 464 mg/kg M 6.02E-08 mg/kg-day -- mg/kg-day N/A N/A --
Aroclor 1242 0.201 mg/kg 0.201 mg/kg M 2.61E-11 mg/kg-day -- mg/kg-day N/A N/A --
Aroclor 1254 1.15 mg/kg 1.15 mg/kg M 1.49E-10 mg/kg-day -- mg/kg-day N/A N/A --
Aroclor 1260 0.784 mg/kg 0.784 mg/kg M 1.02E-10 mg/kg-day -- mg/kg-day N/A N/A --
Benz[a]anthracene 0.925 mg/kg 0.925 mg/kg M 1.20E-10 mg/kg-day -- mg/kg-day N/A N/A --
Benzo[a]pyrene 0.996 mg/kg 0.996 mg/kg M 1.29E-10 mg/kg-day -- mg/kg-day N/A N/A --
Benzo[b]fluoranthene 0.982 mg/kg 0.982 mg/kg M 1.27E-10 mg/kg-day -- mg/kg-day N/A N/A --
Benzo[k]fluoranthene 0.925 mg/kg 0.925 mg/kg M 1.20E-10 mg/kg-day -- mg/kg-day N/A N/A --
Chrysene 1.02 mg/kg 1.02 mg/kg M 1.32E-10 mg/kg-day -- mg/kg-day N/A N/A --
Dibenz[a,h]anthracene 0.43 mg/kg 0.43 mg/kg M 5.58E-11 mg/kg-day -- mg/kg-day N/A N/A --
Indeno[1,2,3-cd]pyrene 0.521 mg/kg 0.521 mg/kg M 6.76E-11 mg/kg-day -- mg/kg-day N/A N/A --

(Subtotal) 6.0E-03

Total Hazard Index Across All Soil Exposure Routes/Pathways   2.2E-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 SOUTH 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 Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Reference Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Dose Units  
Calculation 

Ingestion Aluminum 8694 mg/kg 8694 mg/kg M 5.56E-02 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 5.6E-02
Antimony 2.52 mg/kg 2.52 mg/kg M 1.61E-05 mg/kg-day 4.0E-04 mg/kg-day N/A N/A 4.0E-02
Arsenic 5.98 mg/kg 5.98 mg/kg M 3.82E-05 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 1.3E-01
Barium 150 mg/kg 150 mg/kg M 9.59E-04 mg/kg-day 2.0E-01 mg/kg-day N/A N/A 4.8E-03
Cadmium 3.6 mg/kg 3.6 mg/kg M 2.30E-05 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 2.3E-02
Copper 160 mg/kg 160 mg/kg M 1.02E-03 mg/kg-day 3.7E-02 mg/kg-day N/A N/A 2.8E-02
Iron 24527 mg/kg 24527 mg/kg M 1.57E-01 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 5.2E-01
Lead 141 mg/kg 141 mg/kg M 9.01E-04 mg/kg-day -- mg/kg-day N/A N/A --
Manganese 555 mg/kg 555 mg/kg M 3.55E-03 mg/kg-day 1.4E-01 mg/kg-day N/A N/A 2.5E-02
Mercury, soluble salts 1.43 mg/kg 1.43 mg/kg M 9.14E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 3.0E-02
Nickel, soluble salts 34.9 mg/kg 34.9 mg/kg M 2.23E-04 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 1.1E-02
Selenium 1.22 mg/kg 1.22 mg/kg M 7.80E-06 mg/kg-day 5.0E-03 mg/kg-day N/A N/A 1.6E-03
Silver 6.86 mg/kg 6.86 mg/kg M 4.39E-05 mg/kg-day 5.0E-03 mg/kg-day N/A N/A 8.8E-03
Thallium 0.789 mg/kg 0.789 mg/kg M 5.04E-06 mg/kg-day 7.0E-04 mg/kg-day N/A N/A 7.2E-03
Vanadium 62.5 mg/kg 62.5 mg/kg M 4.00E-04 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 4.0E-01
Zinc 464 mg/kg 464 mg/kg M 2.97E-03 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 9.9E-03
Aroclor 1242 0.201 mg/kg 0.201 mg/kg M 1.28E-06 mg/kg-day -- mg/kg-day N/A N/A --
Aroclor 1254 1.15 mg/kg 1.15 mg/kg M 7.35E-06 mg/kg-day 5.0E-05 mg/kg-day N/A N/A 1.5E-01
Aroclor 1260 0.784 mg/kg 0.784 mg/kg M 5.01E-06 mg/kg-day -- mg/kg-day N/A N/A --
Benz[a]anthracene 0.925 mg/kg 0.925 mg/kg M 5.91E-06 mg/kg-day -- mg/kg-day N/A N/A --
Benzo[a]pyrene 0.996 mg/kg 0.996 mg/kg M 6.37E-06 mg/kg-day -- mg/kg-day N/A N/A --
Benzo[b]fluoranthene 0.982 mg/kg 0.982 mg/kg M 6.28E-06 mg/kg-day -- mg/kg-day N/A N/A --
Benzo[k]fluoranthene 0.925 mg/kg 0.925 mg/kg M 5.91E-06 mg/kg-day -- mg/kg-day N/A N/A --
Chrysene 1.02 mg/kg 1.02 mg/kg M 6.52E-06 mg/kg-day -- mg/kg-day N/A N/A --
Dibenz[a,h]anthracene 0.43 mg/kg 0.43 mg/kg M 2.75E-06 mg/kg-day -- mg/kg-day N/A N/A --
Indeno[1,2,3-cd]pyrene 0.521 mg/kg 0.521 mg/kg M 3.33E-06 mg/kg-day -- mg/kg-day N/A N/A --

(Subtotal) 1.4E+00

Dermal Aluminum 8694 mg/kg 8694 mg/kg M 1.56E-04 mg/kg-day 1.0E-01 mg/kg-day N/A N/A 1.6E-03

Antimony 2.52 mg/kg 2.52 mg/kg M 4.51E-08 mg/kg-day 6.0E-05 mg/kg-day N/A N/A 7.5E-04

Arsenic 5.98 mg/kg 5.98 mg/kg M 3.21E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 1.1E-02

Barium 150 mg/kg 150 mg/kg M 2.68E-06 mg/kg-day 1.4E-02 mg/kg-day N/A N/A 1.9E-04

Cadmium 3.6 mg/kg 3.6 mg/kg M 6.44E-08 mg/kg-day 2.5E-05 mg/kg-day N/A N/A 2.6E-03

Copper 160 mg/kg 160 mg/kg M 2.86E-06 mg/kg-day -- mg/kg-day N/A N/A --

Iron 24527 mg/kg 24527 mg/kg M 4.39E-04 mg/kg-day 3.0E-02 mg/kg-day N/A N/A 1.5E-02

Lead 141 mg/kg 141 mg/kg M 2.52E-06 mg/kg-day -- mg/kg-day N/A N/A --

Manganese 555 mg/kg 555 mg/kg M 9.93E-06 mg/kg-day 5.6E-03 mg/kg-day N/A N/A 1.8E-03

Mercury, soluble salts 1.43 mg/kg 1.43 mg/kg M 2.56E-08 mg/kg-day 2.1E-05 mg/kg-day N/A N/A 1.2E-03

Nickel, soluble salts 34.9 mg/kg 34.9 mg/kg M 6.25E-07 mg/kg-day 8.0E-04 mg/kg-day N/A N/A 7.8E-04

Selenium 1.22 mg/kg 1.22 mg/kg M 2.18E-08 mg/kg-day 5.0E-03 mg/kg-day N/A N/A 4.4E-06

Silver 6.86 mg/kg 6.86 mg/kg M 1.23E-07 mg/kg-day 2.0E-04 mg/kg-day N/A N/A 6.1E-04

Thallium 0.789 mg/kg 0.789 mg/kg M 1.41E-08 mg/kg-day 7.0E-04 mg/kg-day N/A N/A 2.0E-05

Vanadium 62.5 mg/kg 62.5 mg/kg M 1.12E-06 mg/kg-day 2.6E-05 mg/kg-day N/A N/A 4.3E-02

Zinc 464 mg/kg 464 mg/kg M 8.31E-06 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 2.8E-05

Aroclor 1242 0.201 mg/kg 0.201 mg/kg M 5.04E-07 mg/kg-day -- mg/kg-day N/A N/A --

Aroclor 1254 1.15 mg/kg 1.15 mg/kg M 2.88E-06 mg/kg-day 5.0E-05 mg/kg-day N/A N/A 5.8E-02

Aroclor 1260 0.784 mg/kg 0.784 mg/kg M 1.96E-06 mg/kg-day -- mg/kg-day N/A N/A --

Benz[a]anthracene 0.925 mg/kg 0.925 mg/kg M 2.15E-06 mg/kg-day -- mg/kg-day N/A N/A --

Benzo[a]pyrene 0.996 mg/kg 0.996 mg/kg M 2.32E-06 mg/kg-day -- mg/kg-day N/A N/A --

Benzo[b]fluoranthene 0.982 mg/kg 0.982 mg/kg M 2.29E-06 mg/kg-day -- mg/kg-day N/A N/A --

Benzo[k]fluoranthene 0.925 mg/kg 0.925 mg/kg M 2.15E-06 mg/kg-day -- mg/kg-day N/A N/A --

Chrysene 1.02 mg/kg 1.02 mg/kg M 2.37E-06 mg/kg-day -- mg/kg-day N/A N/A --

Dibenz[a,h]anthracene 0.43 mg/kg 0.43 mg/kg M 1.00E-06 mg/kg-day -- mg/kg-day N/A N/A --

Indeno[1,2,3-cd]pyrene 0.521 mg/kg 0.521 mg/kg M 1.21E-06 mg/kg-day -- mg/kg-day N/A N/A --
(Subtotal) 1.4E-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 SOUTH 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 Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Reference Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Dose Units  
Calculation 

Inhalation Aluminum 8694 mg/kg 8694 mg/kg M 3.95E-06 mg/kg-day 1.4E-02 mg/kg-day N/A N/A 2.8E-04
Antimony 2.52 mg/kg 2.52 mg/kg M 1.14E-09 mg/kg-day -- mg/kg-day N/A N/A --
Arsenic 5.98 mg/kg 5.98 mg/kg M 2.72E-09 mg/kg-day -- mg/kg-day N/A N/A --
Barium 150 mg/kg 150 mg/kg M 6.82E-08 mg/kg-day 1.4E-04 mg/kg-day N/A N/A 4.9E-04
Cadmium 3.6 mg/kg 3.6 mg/kg M 1.64E-09 mg/kg-day 5.7E-05 mg/kg-day N/A N/A 2.9E-05
Copper 160 mg/kg 160 mg/kg M 7.27E-08 mg/kg-day -- mg/kg-day N/A N/A --
Iron 24527 mg/kg 24527 mg/kg M 1.11E-05 mg/kg-day -- mg/kg-day N/A N/A --
Lead 141 mg/kg 141 mg/kg M 6.41E-08 mg/kg-day -- mg/kg-day N/A N/A --
Manganese 555 mg/kg 555 mg/kg M 2.52E-07 mg/kg-day 1.4E-04 mg/kg-day N/A N/A 1.8E-03
Mercury, soluble salts 1.43 mg/kg 1.43 mg/kg M 6.50E-10 mg/kg-day -- mg/kg-day N/A N/A --
Nickel, soluble salts 34.9 mg/kg 34.9 mg/kg M 1.59E-08 mg/kg-day -- mg/kg-day N/A N/A --
Selenium 1.22 mg/kg 1.22 mg/kg M 5.54E-10 mg/kg-day -- mg/kg-day N/A N/A --
Silver 6.86 mg/kg 6.86 mg/kg M 3.12E-09 mg/kg-day -- mg/kg-day N/A N/A --
Thallium 0.789 mg/kg 0.789 mg/kg M 3.58E-10 mg/kg-day -- mg/kg-day N/A N/A --
Vanadium 62.5 mg/kg 62.5 mg/kg M 2.84E-08 mg/kg-day -- mg/kg-day N/A N/A --
Zinc 464 mg/kg 464 mg/kg M 2.11E-07 mg/kg-day -- mg/kg-day N/A N/A --
Aroclor 1242 0.201 mg/kg 0.201 mg/kg M 9.13E-11 mg/kg-day -- mg/kg-day N/A N/A --
Aroclor 1254 1.15 mg/kg 1.15 mg/kg M 5.22E-10 mg/kg-day -- mg/kg-day N/A N/A --
Aroclor 1260 0.784 mg/kg 0.784 mg/kg M 3.56E-10 mg/kg-day -- mg/kg-day N/A N/A --
Benz[a]anthracene 0.925 mg/kg 0.925 mg/kg M 4.20E-10 mg/kg-day -- mg/kg-day N/A N/A --
Benzo[a]pyrene 0.996 mg/kg 0.996 mg/kg M 4.53E-10 mg/kg-day -- mg/kg-day N/A N/A --
Benzo[b]fluoranthene 0.982 mg/kg 0.982 mg/kg M 4.46E-10 mg/kg-day -- mg/kg-day N/A N/A --
Benzo[k]fluoranthene 0.925 mg/kg 0.925 mg/kg M 4.20E-10 mg/kg-day -- mg/kg-day N/A N/A --
Chrysene 1.02 mg/kg 1.02 mg/kg M 4.63E-10 mg/kg-day -- mg/kg-day N/A N/A --
Dibenz[a,h]anthracene 0.43 mg/kg 0.43 mg/kg M 1.95E-10 mg/kg-day -- mg/kg-day N/A N/A --
Indeno[1,2,3-cd]pyrene 0.521 mg/kg 0.521 mg/kg M 2.37E-10 mg/kg-day -- mg/kg-day N/A N/A --

(Subtotal) 2.6E-03

Total Hazard Index Across All Soil Exposure Routes/Pathways   1.6E+00
EPC = Exposure Point Concentration
M = Medium-Specific.
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Table G-22
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
KENILWORTH PARK SOUTH 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 Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Reference Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Dose Units  
Calculation 

Ingestion Aluminum 10028 mg/kg 10028 mg/kg M 4.91E-02 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 4.9E-02
Antimony 9.66 mg/kg 9.66 mg/kg M 4.73E-05 mg/kg-day 4.0E-04 mg/kg-day N/A N/A 1.2E-01
Arsenic 6.71 mg/kg 6.71 mg/kg M 3.29E-05 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 1.1E-01
Barium 243 mg/kg 243 mg/kg M 1.19E-03 mg/kg-day 2.0E-01 mg/kg-day N/A N/A 5.9E-03
Cadmium 4.7 mg/kg 4.7 mg/kg M 2.30E-05 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 2.3E-02
Copper 327 mg/kg 327 mg/kg M 1.60E-03 mg/kg-day 3.7E-02 mg/kg-day N/A N/A 4.3E-02
Iron 48856 mg/kg 48856 mg/kg M 2.39E-01 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 8.0E-01
Lead 484 mg/kg 484 mg/kg M 2.37E-03 mg/kg-day -- mg/kg-day N/A N/A --
Manganese 531 mg/kg 531 mg/kg M 2.60E-03 mg/kg-day 1.4E-01 mg/kg-day N/A N/A 1.9E-02
Mercury, soluble salts 0.776 mg/kg 0.776 mg/kg M 3.80E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 1.3E-02
Nickel, soluble salts 49.5 mg/kg 49.5 mg/kg M 2.42E-04 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 1.2E-02
Selenium 2.36 mg/kg 2.36 mg/kg M 1.16E-05 mg/kg-day 5.0E-03 mg/kg-day N/A N/A 2.3E-03
Silver 5.15 mg/kg 5.15 mg/kg M 2.52E-05 mg/kg-day 5.0E-03 mg/kg-day N/A N/A 5.0E-03
Thallium 1.14 mg/kg 1.14 mg/kg M 5.58E-06 mg/kg-day 7.0E-04 mg/kg-day N/A N/A 8.0E-03
Vanadium 64.2 mg/kg 64.2 mg/kg M 3.14E-04 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 3.1E-01
Zinc 971 mg/kg 971 mg/kg M 4.75E-03 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 1.6E-02
Aroclor 1242 0.238 mg/kg 0.238 mg/kg M 1.17E-06 mg/kg-day -- mg/kg-day N/A N/A --
Aroclor 1254 0.27 mg/kg 0.27 mg/kg M 1.32E-06 mg/kg-day 5.0E-05 mg/kg-day N/A N/A 2.6E-02
Aroclor 1260 0.189 mg/kg 0.189 mg/kg M 9.25E-07 mg/kg-day -- mg/kg-day N/A N/A --
Benz[a]anthracene 0.831 mg/kg 0.831 mg/kg M 4.07E-06 mg/kg-day -- mg/kg-day N/A N/A --
Benzo[a]pyrene 0.889 mg/kg 0.889 mg/kg M 4.35E-06 mg/kg-day -- mg/kg-day N/A N/A --
Benzo[b]fluoranthene 0.891 mg/kg 0.891 mg/kg M 4.36E-06 mg/kg-day -- mg/kg-day N/A N/A --
Benzo[k]fluoranthene 0.797 mg/kg 0.797 mg/kg M 3.90E-06 mg/kg-day -- mg/kg-day N/A N/A --
Chrysene 0.95 mg/kg 0.95 mg/kg M 4.65E-06 mg/kg-day -- mg/kg-day N/A N/A --
Dibenz[a,h]anthracene 0.4 mg/kg 0.4 mg/kg M 1.96E-06 mg/kg-day -- mg/kg-day N/A N/A --
Indeno[1,2,3-cd]pyrene 0.505 mg/kg 0.505 mg/kg M 2.47E-06 mg/kg-day -- mg/kg-day N/A N/A --

(Subtotal) 1.6E+00

Dermal Aluminum 10028 mg/kg 10028 mg/kg M 3.04E-04 mg/kg-day 1.0E-01 mg/kg-day N/A N/A 3.0E-03

Antimony 9.66 mg/kg 9.66 mg/kg M 2.93E-07 mg/kg-day 6.0E-05 mg/kg-day N/A N/A 4.9E-03

Arsenic 6.71 mg/kg 6.71 mg/kg M 6.10E-06 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 2.0E-02

Barium 243 mg/kg 243 mg/kg M 7.36E-06 mg/kg-day 1.4E-02 mg/kg-day N/A N/A 5.3E-04

Cadmium 4.7 mg/kg 4.7 mg/kg M 1.42E-07 mg/kg-day 2.5E-05 mg/kg-day N/A N/A 5.7E-03

Copper 327 mg/kg 327 mg/kg M 9.91E-06 mg/kg-day -- mg/kg-day N/A N/A --

Iron 48856 mg/kg 48856 mg/kg M 1.48E-03 mg/kg-day 3.0E-02 mg/kg-day N/A N/A 4.9E-02

Lead 484 mg/kg 484 mg/kg M 1.47E-05 mg/kg-day -- mg/kg-day N/A N/A --

Manganese 531 mg/kg 531 mg/kg M 1.61E-05 mg/kg-day 5.6E-03 mg/kg-day N/A N/A 2.9E-03

Mercury, soluble salts 0.776 mg/kg 0.776 mg/kg M 2.35E-08 mg/kg-day 2.1E-05 mg/kg-day N/A N/A 1.1E-03

Nickel, soluble salts 49.5 mg/kg 49.5 mg/kg M 1.50E-06 mg/kg-day 8.0E-04 mg/kg-day N/A N/A 1.9E-03

Selenium 2.36 mg/kg 2.36 mg/kg M 7.15E-08 mg/kg-day 5.0E-03 mg/kg-day N/A N/A 1.4E-05

Silver 5.15 mg/kg 5.15 mg/kg M 1.56E-07 mg/kg-day 2.0E-04 mg/kg-day N/A N/A 7.8E-04

Thallium 1.14 mg/kg 1.14 mg/kg M 3.45E-08 mg/kg-day 7.0E-04 mg/kg-day N/A N/A 4.9E-05

Vanadium 64.2 mg/kg 64.2 mg/kg M 1.94E-06 mg/kg-day 2.6E-05 mg/kg-day N/A N/A 7.5E-02

Zinc 971 mg/kg 971 mg/kg M 2.94E-05 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 9.8E-05

Aroclor 1242 0.238 mg/kg 0.238 mg/kg M 1.01E-06 mg/kg-day -- mg/kg-day N/A N/A --

Aroclor 1254 0.27 mg/kg 0.27 mg/kg M 1.15E-06 mg/kg-day 5.0E-05 mg/kg-day N/A N/A 2.3E-02

Aroclor 1260 0.189 mg/kg 0.189 mg/kg M 8.02E-07 mg/kg-day -- mg/kg-day N/A N/A --

Benz[a]anthracene 0.831 mg/kg 0.831 mg/kg M 3.27E-06 mg/kg-day -- mg/kg-day N/A N/A --

Benzo[a]pyrene 0.889 mg/kg 0.889 mg/kg M 3.50E-06 mg/kg-day -- mg/kg-day N/A N/A --

Benzo[b]fluoranthene 0.891 mg/kg 0.891 mg/kg M 3.51E-06 mg/kg-day -- mg/kg-day N/A N/A --

Benzo[k]fluoranthene 0.797 mg/kg 0.797 mg/kg M 3.14E-06 mg/kg-day -- mg/kg-day N/A N/A --

Chrysene 0.95 mg/kg 0.95 mg/kg M 3.74E-06 mg/kg-day -- mg/kg-day N/A N/A --

Dibenz[a,h]anthracene 0.4 mg/kg 0.4 mg/kg M 1.58E-06 mg/kg-day -- mg/kg-day N/A N/A --

Indeno[1,2,3-cd]pyrene 0.505 mg/kg 0.505 mg/kg M 1.99E-06 mg/kg-day -- mg/kg-day N/A N/A --
(Subtotal) 1.9E-01

EPC = Exposure Point Concentration
M = Medium-Specific.
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Table G-23
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
KENILWORTH PARK SOUTH 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 Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Reference Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Dose Units  
Calculation 

Inhalation Aluminum 10028 mg/kg 10028 mg/kg M 9.43E-04 mg/kg-day 1.4E-02 mg/kg-day N/A N/A 6.6E-02
Antimony 9.66 mg/kg 9.66 mg/kg M 9.09E-07 mg/kg-day -- mg/kg-day N/A N/A --
Arsenic 6.71 mg/kg 6.71 mg/kg M 6.31E-07 mg/kg-day -- mg/kg-day N/A N/A --
Barium 243 mg/kg 243 mg/kg M 2.29E-05 mg/kg-day 1.4E-04 mg/kg-day N/A N/A 1.6E-01
Cadmium 4.7 mg/kg 4.7 mg/kg M 4.42E-07 mg/kg-day 5.7E-05 mg/kg-day N/A N/A 7.8E-03
Copper 327 mg/kg 327 mg/kg M 3.08E-05 mg/kg-day -- mg/kg-day N/A N/A --
Iron 48856 mg/kg 48856 mg/kg M 4.60E-03 mg/kg-day -- mg/kg-day N/A N/A --
Lead 484 mg/kg 484 mg/kg M 4.55E-05 mg/kg-day -- mg/kg-day N/A N/A --
Manganese 531 mg/kg 531 mg/kg M 4.99E-05 mg/kg-day 1.4E-04 mg/kg-day N/A N/A 3.5E-01
Mercury, soluble salts 0.776 mg/kg 0.776 mg/kg M 7.30E-08 mg/kg-day -- mg/kg-day N/A N/A --
Nickel, soluble salts 49.5 mg/kg 49.5 mg/kg M 4.66E-06 mg/kg-day -- mg/kg-day N/A N/A --
Selenium 2.36 mg/kg 2.36 mg/kg M 2.22E-07 mg/kg-day -- mg/kg-day N/A N/A --
Silver 5.15 mg/kg 5.15 mg/kg M 4.84E-07 mg/kg-day -- mg/kg-day N/A N/A --
Thallium 1.14 mg/kg 1.14 mg/kg M 1.07E-07 mg/kg-day -- mg/kg-day N/A N/A --
Vanadium 64.2 mg/kg 64.2 mg/kg M 6.04E-06 mg/kg-day -- mg/kg-day N/A N/A --
Zinc 971 mg/kg 971 mg/kg M 9.13E-05 mg/kg-day -- mg/kg-day N/A N/A --
Aroclor 1242 0.238 mg/kg 0.238 mg/kg M 2.24E-08 mg/kg-day -- mg/kg-day N/A N/A --
Aroclor 1254 0.27 mg/kg 0.27 mg/kg M 2.54E-08 mg/kg-day -- mg/kg-day N/A N/A --
Aroclor 1260 0.189 mg/kg 0.189 mg/kg M 1.78E-08 mg/kg-day -- mg/kg-day N/A N/A --
Benz[a]anthracene 0.831 mg/kg 0.831 mg/kg M 7.82E-08 mg/kg-day -- mg/kg-day N/A N/A --
Benzo[a]pyrene 0.889 mg/kg 0.889 mg/kg M 8.36E-08 mg/kg-day -- mg/kg-day N/A N/A --
Benzo[b]fluoranthene 0.891 mg/kg 0.891 mg/kg M 8.38E-08 mg/kg-day -- mg/kg-day N/A N/A --
Benzo[k]fluoranthene 0.797 mg/kg 0.797 mg/kg M 7.50E-08 mg/kg-day -- mg/kg-day N/A N/A --
Chyrsene 0.95 mg/kg 0.95 mg/kg M 8.94E-08 mg/kg-day -- mg/kg-day N/A N/A --
Dibenz[a,h]anthracene 0.4 mg/kg 0.4 mg/kg M 3.76E-08 mg/kg-day -- mg/kg-day N/A N/A --
Indeno[1,2,3-cd]pyrene 0.505 mg/kg 0.505 mg/kg M 4.75E-08 mg/kg-day -- mg/kg-day N/A N/A --

(Subtotal) 5.9E-01

Total Hazard Index Across All Soil Exposure Routes/Pathways   2.3E+00
EPC = Exposure Point Concentration
M = Medium-Specific.
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Table G-24
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
KENILWORTH PARK SOUTH 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 Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation Units

Ingestion Aluminum 8694 mg/kg 8694 mg/kg M 6.81E-03 mg/kg-day -- (mg/kg-day) -1 --
Antimony 2.52 mg/kg 2.52 mg/kg M 1.97E-06 mg/kg-day -- (mg/kg-day) -1 --
Arsenic 5.98 mg/kg 5.98 mg/kg M 4.68E-06 mg/kg-day 1.50E+00 (mg/kg-day) -1 7.0E-06
Barium 150 mg/kg 150 mg/kg M 1.17E-04 mg/kg-day -- (mg/kg-day) -1 --
Cadmium 3.6 mg/kg 3.6 mg/kg M 2.82E-06 mg/kg-day -- (mg/kg-day) -1 --
Copper 160 mg/kg 160 mg/kg M 1.25E-04 mg/kg-day -- (mg/kg-day) -1 --
Iron 24527 mg/kg 24527 mg/kg M 1.92E-02 mg/kg-day -- (mg/kg-day) -1 --
Lead 141 mg/kg 141 mg/kg M 1.10E-04 mg/kg-day -- (mg/kg-day) -1 --
Manganese 555 mg/kg 555 mg/kg M 4.34E-04 mg/kg-day -- (mg/kg-day) -1 --
Mercury, soluble salts 1.43 mg/kg 1.43 mg/kg M 1.12E-06 mg/kg-day -- (mg/kg-day) -1 --
Nickel, soluble salts 34.9 mg/kg 34.9 mg/kg M 2.73E-05 mg/kg-day -- (mg/kg-day) -1 --
Selenium 1.22 mg/kg 1.22 mg/kg M 9.55E-07 mg/kg-day -- (mg/kg-day) -1 --
Silver 6.86 mg/kg 6.86 mg/kg M 5.37E-06 mg/kg-day -- (mg/kg-day) -1 --
Thallium 0.789 mg/kg 0.789 mg/kg M 6.18E-07 mg/kg-day -- (mg/kg-day) -1 --
Vanadium 62.5 mg/kg 62.5 mg/kg M 4.89E-05 mg/kg-day -- (mg/kg-day) -1 --
Zinc 464 mg/kg 464 mg/kg M 3.63E-04 mg/kg-day -- (mg/kg-day) -1 --
Aroclor 1242 0.201 mg/kg 0.201 mg/kg M 1.57E-07 mg/kg-day 2.00E+00 (mg/kg-day) -1 3.1E-07
Aroclor 1254 1.15 mg/kg 1.15 mg/kg M 9.00E-07 mg/kg-day 2.00E+00 (mg/kg-day) -1 1.8E-06
Aroclor 1260 0.784 mg/kg 0.784 mg/kg M 6.14E-07 mg/kg-day 2.00E+00 (mg/kg-day) -1 1.2E-06
Benz[a]anthracene 0.925 mg/kg 0.925 mg/kg M 7.24E-07 mg/kg-day 7.30E-01 (mg/kg-day) -1 5.3E-07
Benzo[a]pyrene 0.996 mg/kg 0.996 mg/kg M 7.80E-07 mg/kg-day 7.30E+00 (mg/kg-day) -1 5.7E-06
Benzo[b]fluoranthene 0.982 mg/kg 0.982 mg/kg M 7.69E-07 mg/kg-day 7.30E-01 (mg/kg-day) -1 5.6E-07
Benzo[k]fluoranthene 0.925 mg/kg 0.925 mg/kg M 7.24E-07 mg/kg-day 7.30E-02 (mg/kg-day) -1 5.3E-08
Chrysene 1.02 mg/kg 1.02 mg/kg M 7.98E-07 mg/kg-day 7.30E-03 (mg/kg-day) -1 5.8E-09
Dibenz[a,h]anthracene 0.43 mg/kg 0.43 mg/kg M 3.37E-07 mg/kg-day 7.30E+00 (mg/kg-day) -1 2.5E-06
Indeno[1,2,3-cd]pyrene 0.521 mg/kg 0.521 mg/kg M 4.08E-07 mg/kg-day 7.30E-01 (mg/kg-day) -1 3.0E-07

(Subtotal) 2.0E-05

Dermal Aluminum 8694 mg/kg 8694 mg/kg M 2.15E-05 mg/kg-day -- (mg/kg-day) -1 --
Antimony 2.52 mg/kg 2.52 mg/kg M 6.23E-09 mg/kg-day -- (mg/kg-day) -1 --
Arsenic 5.98 mg/kg 5.98 mg/kg M 4.43E-07 mg/kg-day 1.50E+00 (mg/kg-day) -1 6.7E-07
Barium 150 mg/kg 150 mg/kg M 3.71E-07 mg/kg-day -- (mg/kg-day) -1 --
Cadmium 3.6 mg/kg 3.6 mg/kg M 8.90E-09 mg/kg-day -- (mg/kg-day) -1 --
Copper 160 mg/kg 160 mg/kg M 3.95E-07 mg/kg-day -- (mg/kg-day) -1 --
Iron 24527 mg/kg 24527 mg/kg M 6.06E-05 mg/kg-day -- (mg/kg-day) -1 --
Lead 141 mg/kg 141 mg/kg M 3.48E-07 mg/kg-day -- (mg/kg-day) -1 --
Manganese 555 mg/kg 555 mg/kg M 1.37E-06 mg/kg-day -- (mg/kg-day) -1 --
Mercury, soluble salts 1.43 mg/kg 1.43 mg/kg M 3.53E-09 mg/kg-day -- (mg/kg-day) -1 --
Nickel, soluble salts 34.9 mg/kg 34.9 mg/kg M 8.62E-08 mg/kg-day -- (mg/kg-day) -1 --
Selenium 1.22 mg/kg 1.22 mg/kg M 3.01E-09 mg/kg-day -- (mg/kg-day) -1 --
Silver 6.86 mg/kg 6.86 mg/kg M 1.70E-08 mg/kg-day -- (mg/kg-day) -1 --
Thallium 0.789 mg/kg 0.789 mg/kg M 1.95E-09 mg/kg-day -- (mg/kg-day) -1 --
Vanadium 62.5 mg/kg 62.5 mg/kg M 1.54E-07 mg/kg-day -- (mg/kg-day) -1 --
Zinc 464 mg/kg 464 mg/kg M 1.15E-06 mg/kg-day -- (mg/kg-day) -1 --
Aroclor 1242 0.201 mg/kg 0.201 mg/kg M 6.95E-08 mg/kg-day 2.00E+00 (mg/kg-day) -1 1.4E-07
Aroclor 1254 1.15 mg/kg 1.15 mg/kg M 3.98E-07 mg/kg-day 2.00E+00 (mg/kg-day) -1 8.0E-07
Aroclor 1260 0.784 mg/kg 0.784 mg/kg M 2.71E-07 mg/kg-day 2.00E+00 (mg/kg-day) -1 5.4E-07
Benz[a]anthracene 0.925 mg/kg 0.925 mg/kg M 2.97E-07 mg/kg-day 7.30E-01 (mg/kg-day) -1 2.2E-07
Benzo[a]pyrene 0.996 mg/kg 0.996 mg/kg M 3.20E-07 mg/kg-day 7.30E+00 (mg/kg-day) -1 2.3E-06
Benzo[b]fluoranthene 0.982 mg/kg 0.982 mg/kg M 3.15E-07 mg/kg-day 7.30E-01 (mg/kg-day) -1 2.3E-07
Benzo[k]fluoranthene 0.925 mg/kg 0.925 mg/kg M 2.97E-07 mg/kg-day 7.30E-02 (mg/kg-day) -1 2.2E-08
Chrysene 1.02 mg/kg 1.02 mg/kg M 3.28E-07 mg/kg-day 7.30E-03 (mg/kg-day) -1 2.4E-09
Dibenz[a,h]anthracene 0.43 mg/kg 0.43 mg/kg M 1.38E-07 mg/kg-day 7.30E+00 (mg/kg-day) -1 1.0E-06
Indeno[1,2,3-cd]pyrene 0.521 mg/kg 0.521 mg/kg M 1.67E-07 mg/kg-day 7.30E-01 (mg/kg-day) -1 1.2E-07

(Subtotal) 6.1E-06

 
EPC = Exposure Point Concentration

 M = Medium-Specific.
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Table G-25
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
KENILWORTH PARK SOUTH 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 Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation Units

Inhalation Aluminum 8694 mg/kg 8694 mg/kg M 7.26E-07 mg/kg-day -- (mg/kg-day) -1 --
Antimony 2.52 mg/kg 2.52 mg/kg M 2.10E-10 mg/kg-day -- (mg/kg-day) -1 --
Arsenic 5.98 mg/kg 5.98 mg/kg M 4.99E-10 mg/kg-day 1.50E+01 (mg/kg-day) -1 7.5E-09
Barium 150 mg/kg 150 mg/kg M 1.25E-08 mg/kg-day -- (mg/kg-day) -1 --
Cadmium 3.6 mg/kg 3.6 mg/kg M 3.00E-10 mg/kg-day 6.30E+00 (mg/kg-day) -1 1.9E-09
Copper 160 mg/kg 160 mg/kg M 1.34E-08 mg/kg-day -- (mg/kg-day) -1 --
Iron 24527 mg/kg 24527 mg/kg M 2.05E-06 mg/kg-day -- (mg/kg-day) -1 --
Lead 141 mg/kg 141 mg/kg M 1.18E-08 mg/kg-day -- (mg/kg-day) -1 --
Manganese 555 mg/kg 555 mg/kg M 4.63E-08 mg/kg-day -- (mg/kg-day) -1 --
Mercury, soluble salts 1.43 mg/kg 1.43 mg/kg M 1.19E-10 mg/kg-day -- (mg/kg-day) -1 --
Nickel, soluble salts 34.9 mg/kg 34.9 mg/kg M 2.91E-09 mg/kg-day -- (mg/kg-day) -1 --
Selenium 1.22 mg/kg 1.22 mg/kg M 1.02E-10 mg/kg-day -- (mg/kg-day) -1 --
Silver 6.86 mg/kg 6.86 mg/kg M 5.72E-10 mg/kg-day -- (mg/kg-day) -1 --
Thallium 0.789 mg/kg 0.789 mg/kg M 6.58E-11 mg/kg-day -- (mg/kg-day) -1 --
Vanadium 62.5 mg/kg 62.5 mg/kg M 5.22E-09 mg/kg-day -- (mg/kg-day) -1 --
Zinc 464 mg/kg 464 mg/kg M 3.87E-08 mg/kg-day -- (mg/kg-day) -1 --
Aroclor 1242 0.201 mg/kg 0.201 mg/kg M 1.68E-11 mg/kg-day 2.00E+00 (mg/kg-day) -1 3.4E-11
Aroclor 1254 1.15 mg/kg 1.15 mg/kg M 9.60E-11 mg/kg-day 2.00E+00 (mg/kg-day) -1 1.9E-10
Aroclor 1260 0.784 mg/kg 0.784 mg/kg M 6.54E-11 mg/kg-day 2.00E+00 (mg/kg-day) -1 1.3E-10
Benz[a]anthracene 0.925 mg/kg 0.925 mg/kg M 7.72E-11 mg/kg-day 7.30E-01 (mg/kg-day) -1 5.6E-11
Benzo[a]pyrene 0.996 mg/kg 0.996 mg/kg M 8.31E-11 mg/kg-day 7.30E+00 (mg/kg-day) -1 6.1E-10
Benzo[b]fluoranthene 0.982 mg/kg 0.982 mg/kg M 8.19E-11 mg/kg-day 7.30E-01 (mg/kg-day) -1 6.0E-11
Benzo[k]fluoranthene 0.925 mg/kg 0.925 mg/kg M 7.72E-11 mg/kg-day 7.30E-02 (mg/kg-day) -1 5.6E-12
Chrysene 1.02 mg/kg 1.02 mg/kg M 8.51E-11 mg/kg-day 7.30E-03 (mg/kg-day) -1 6.2E-13
Dibenz[a,h]anthracene 0.43 mg/kg 0.43 mg/kg M 3.59E-11 mg/kg-day 7.30E+00 (mg/kg-day) -1 2.6E-10
Indeno[1,2,3-cd]pyrene 0.521 mg/kg 0.521 mg/kg M 4.35E-11 mg/kg-day 7.30E-01 (mg/kg-day) -1 3.2E-11

(Subtotal) 1.1E-08

Total Cancer Risk Across All Soil Exposure Routes/Pathways 2.6E-05
EPC = Exposure Point Concentration
M = Medium-Specific.
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Table G-26
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
KENILWORTH PARK SOUTH 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 Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation Units

Ingestion Aluminum 10028 mg/kg 10028 mg/kg M 1.21E-04 mg/kg-day -- (mg/kg-day) -1 --
Antimony 9.66 mg/kg 9.66 mg/kg M 1.17E-07 mg/kg-day -- (mg/kg-day) -1 --
Arsenic 6.71 mg/kg 6.71 mg/kg M 8.10E-08 mg/kg-day 1.50E+00 (mg/kg-day) -1 1.2E-07
Barium 243 mg/kg 243 mg/kg M 2.93E-06 mg/kg-day -- (mg/kg-day) -1 --
Cadmium 4.7 mg/kg 4.7 mg/kg M 5.67E-08 mg/kg-day -- (mg/kg-day) -1 --
Copper 327 mg/kg 327 mg/kg M 3.95E-06 mg/kg-day -- (mg/kg-day) -1 --
Iron 48856 mg/kg 48856 mg/kg M 5.90E-04 mg/kg-day -- (mg/kg-day) -1 --
Lead 484 mg/kg 484 mg/kg M 5.84E-06 mg/kg-day -- (mg/kg-day) -1 --
Manganese 531 mg/kg 531 mg/kg M 6.41E-06 mg/kg-day -- (mg/kg-day) -1 --
Mercury, soluble salts 0.776 mg/kg 0.776 mg/kg M 9.37E-09 mg/kg-day -- (mg/kg-day) -1 --
Nickel, soluble salts 49.5 mg/kg 49.5 mg/kg M 5.98E-07 mg/kg-day -- (mg/kg-day) -1 --
Selenium 2.36 mg/kg 2.36 mg/kg M 2.85E-08 mg/kg-day -- (mg/kg-day) -1 --
Silver 5.15 mg/kg 5.15 mg/kg M 6.22E-08 mg/kg-day -- (mg/kg-day) -1 --
Thallium 1.14 mg/kg 1.14 mg/kg M 1.38E-08 mg/kg-day -- (mg/kg-day) -1 --
Vanadium 64.2 mg/kg 64.2 mg/kg M 7.75E-07 mg/kg-day -- (mg/kg-day) -1 --
Zinc 971 mg/kg 971 mg/kg M 1.17E-05 mg/kg-day -- (mg/kg-day) -1 --
Aroclor 1242 0.238 mg/kg 0.238 mg/kg M 2.87E-09 mg/kg-day 2.00E+00 (mg/kg-day) -1 5.7E-09
Aroclor 1254 0.27 mg/kg 0.27 mg/kg M 3.26E-09 mg/kg-day 2.00E+00 (mg/kg-day) -1 6.5E-09
Aroclor 1260 0.189 mg/kg 0.189 mg/kg M 2.28E-09 mg/kg-day 2.00E+00 (mg/kg-day) -1 4.6E-09
Benz[a]anthracene 0.831 mg/kg 0.831 mg/kg M 1.00E-08 mg/kg-day 7.30E-01 (mg/kg-day) -1 7.3E-09
Benzo[a]pyrene 0.889 mg/kg 0.889 mg/kg M 1.07E-08 mg/kg-day 7.30E+00 (mg/kg-day) -1 7.8E-08
Benzo[b]fluoranthene 0.891 mg/kg 0.891 mg/kg M 1.08E-08 mg/kg-day 7.30E-01 (mg/kg-day) -1 7.9E-09
Benzo[k]fluoranthene 0.797 mg/kg 0.797 mg/kg M 9.62E-09 mg/kg-day 7.30E-02 (mg/kg-day) -1 7.0E-10
Chrysene 0.95 mg/kg 0.95 mg/kg M 1.15E-08 mg/kg-day 7.30E-03 (mg/kg-day) -1 8.4E-11
Dibenz[a,h]anthracene 0.4 mg/kg 0.4 mg/kg M 4.83E-09 mg/kg-day 7.30E+00 (mg/kg-day) -1 3.5E-08
Indeno[1,2,3-cd]pyrene 0.505 mg/kg 0.505 mg/kg M 6.10E-09 mg/kg-day 7.30E-01 (mg/kg-day) -1 4.5E-09

(Subtotal) 2.7E-07

Dermal Aluminum 10028 mg/kg 10028 mg/kg M 7.49E-07 mg/kg-day -- (mg/kg-day) -1 --
Antimony 9.66 mg/kg 9.66 mg/kg M 7.22E-10 mg/kg-day -- (mg/kg-day) -1 --
Arsenic 6.71 mg/kg 6.71 mg/kg M 1.50E-08 mg/kg-day 1.50E+00 (mg/kg-day) -1 2.3E-08
Barium 243 mg/kg 243 mg/kg M 1.82E-08 mg/kg-day -- (mg/kg-day) -1 --
Cadmium 4.7 mg/kg 4.7 mg/kg M 3.51E-10 mg/kg-day -- (mg/kg-day) -1 --
Copper 327 mg/kg 327 mg/kg M 2.44E-08 mg/kg-day -- (mg/kg-day) -1 --
Iron 48856 mg/kg 48856 mg/kg M 3.65E-06 mg/kg-day -- (mg/kg-day) -1 --
Lead 484 mg/kg 484 mg/kg M 3.62E-08 mg/kg-day -- (mg/kg-day) -1 --
Manganese 531 mg/kg 531 mg/kg M 3.97E-08 mg/kg-day -- (mg/kg-day) -1 --
Mercury, soluble salts 0.776 mg/kg 0.776 mg/kg M 5.80E-11 mg/kg-day -- (mg/kg-day) -1 --
Nickel, soluble salts 49.5 mg/kg 49.5 mg/kg M 3.70E-09 mg/kg-day -- (mg/kg-day) -1 --
Selenium 2.36 mg/kg 2.36 mg/kg M 1.76E-10 mg/kg-day -- (mg/kg-day) -1 --
Silver 5.15 mg/kg 5.15 mg/kg M 3.85E-10 mg/kg-day -- (mg/kg-day) -1 --
Thallium 1.14 mg/kg 1.14 mg/kg M 8.52E-11 mg/kg-day -- (mg/kg-day) -1 --
Vanadium 64.2 mg/kg 64.2 mg/kg M 4.80E-09 mg/kg-day -- (mg/kg-day) -1 --
Zinc 971 mg/kg 971 mg/kg M 7.25E-08 mg/kg-day -- (mg/kg-day) -1 --
Aroclor 1242 0.238 mg/kg 0.238 mg/kg M 2.49E-09 mg/kg-day 2.00E+00 (mg/kg-day) -1 5.0E-09
Aroclor 1254 0.27 mg/kg 0.27 mg/kg M 2.82E-09 mg/kg-day 2.00E+00 (mg/kg-day) -1 5.6E-09
Aroclor 1260 0.189 mg/kg 0.189 mg/kg M 1.98E-09 mg/kg-day 2.00E+00 (mg/kg-day) -1 4.0E-09
Benz[a]anthracene 0.831 mg/kg 0.831 mg/kg M 8.07E-09 mg/kg-day 7.30E-01 (mg/kg-day) -1 5.9E-09
Benzo[a]pyrene 0.889 mg/kg 0.889 mg/kg M 8.63E-09 mg/kg-day 7.30E+00 (mg/kg-day) -1 6.3E-08
Benzo[b]fluoranthene 0.891 mg/kg 0.891 mg/kg M 8.65E-09 mg/kg-day 7.30E-01 (mg/kg-day) -1 6.3E-09
Benzo[k]fluoranthene 0.797 mg/kg 0.797 mg/kg M 7.74E-09 mg/kg-day 7.30E-02 (mg/kg-day) -1 5.6E-10
Chrysene 0.95 mg/kg 0.95 mg/kg M 9.22E-09 mg/kg-day 7.30E-03 (mg/kg-day) -1 6.7E-11
Dibenz[a,h]anthracene 0.4 mg/kg 0.4 mg/kg M 3.88E-09 mg/kg-day 7.30E+00 (mg/kg-day) -1 2.8E-08
Indeno[1,2,3-cd]pyrene 0.505 mg/kg 0.505 mg/kg M 4.90E-09 mg/kg-day 7.30E-01 (mg/kg-day) -1 3.6E-09

(Subtotal) 1.4E-07

 
EPC = Exposure Point Concentration

 M = Medium-Specific.
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Table G-27
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
KENILWORTH PARK SOUTH 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 Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation Units

Inhalation Aluminum 10028 mg/kg 10028 mg/kg M 2.33E-06 mg/kg-day -- (mg/kg-day) -1 --
Antimony 9.66 mg/kg 9.66 mg/kg M 2.24E-09 mg/kg-day -- (mg/kg-day) -1 --
Arsenic 6.71 mg/kg 6.71 mg/kg M 1.56E-09 mg/kg-day 1.50E+01 (mg/kg-day) -1 2.3E-08
Barium 243 mg/kg 243 mg/kg M 5.64E-08 mg/kg-day -- (mg/kg-day) -1 --
Cadmium 4.7 mg/kg 4.7 mg/kg M 1.09E-09 mg/kg-day 6.30E+00 (mg/kg-day) -1 6.9E-09
Copper 327 mg/kg 327 mg/kg M 7.58E-08 mg/kg-day -- (mg/kg-day) -1 --
Iron 48856 mg/kg 48856 mg/kg M 1.13E-05 mg/kg-day -- (mg/kg-day) -1 --
Lead 484 mg/kg 484 mg/kg M 1.12E-07 mg/kg-day -- (mg/kg-day) -1 --
Manganese 531 mg/kg 531 mg/kg M 1.23E-07 mg/kg-day -- (mg/kg-day) -1 --
Mercury, soluble salts 0.776 mg/kg 0.776 mg/kg M 1.80E-10 mg/kg-day -- (mg/kg-day) -1 --
Nickel, soluble salts 49.5 mg/kg 49.5 mg/kg M 1.15E-08 mg/kg-day -- (mg/kg-day) -1 --
Selenium 2.36 mg/kg 2.36 mg/kg M 5.47E-10 mg/kg-day -- (mg/kg-day) -1 --
Silver 5.15 mg/kg 5.15 mg/kg M 1.19E-09 mg/kg-day -- (mg/kg-day) -1 --
Thallium 1.14 mg/kg 1.14 mg/kg M 2.64E-10 mg/kg-day -- (mg/kg-day) -1 --
Vanadium 64.2 mg/kg 64.2 mg/kg M 1.49E-08 mg/kg-day -- (mg/kg-day) -1 --
Zinc 971 mg/kg 971 mg/kg M 2.25E-07 mg/kg-day -- (mg/kg-day) -1 --
Aroclor 1242 0.238 mg/kg 0.238 mg/kg M 5.52E-11 mg/kg-day 2.00E+00 (mg/kg-day) -1 1.1E-10
Aroclor 1254 0.27 mg/kg 0.27 mg/kg M 6.26E-11 mg/kg-day 2.00E+00 (mg/kg-day) -1 1.3E-10
Aroclor 1260 0.189 mg/kg 0.189 mg/kg M 4.38E-11 mg/kg-day 2.00E+00 (mg/kg-day) -1 8.8E-11
Benz[a]anthracene 0.831 mg/kg 0.831 mg/kg M 1.93E-10 mg/kg-day 7.30E-01 (mg/kg-day) -1 1.4E-10
Benzo[a]pyrene 0.889 mg/kg 0.889 mg/kg M 2.06E-10 mg/kg-day 7.30E+00 (mg/kg-day) -1 1.5E-09
Benzo[b]fluoranthene 0.891 mg/kg 0.891 mg/kg M 2.07E-10 mg/kg-day 7.30E-01 (mg/kg-day) -1 1.5E-10
Benzo[k]fluoranthene 0.797 mg/kg 0.797 mg/kg M 1.85E-10 mg/kg-day 7.30E-02 (mg/kg-day) -1 1.3E-11
Chrysene 0.95 mg/kg 0.95 mg/kg M 2.20E-10 mg/kg-day 7.30E-03 (mg/kg-day) -1 1.6E-12
Dibenz[a,h]anthracene 0.4 mg/kg 0.4 mg/kg M 9.28E-11 mg/kg-day 7.30E+00 (mg/kg-day) -1 6.8E-10
Indeno[1,2,3-cd]pyrene 0.505 mg/kg 0.505 mg/kg M 1.17E-10 mg/kg-day 7.30E-01 (mg/kg-day) -1 8.6E-11

(Subtotal) 3.3E-08

Total Cancer Risk Across All Soil Exposure Routes/Pathways 4.5E-07
EPC = Exposure Point Concentration
M = Medium-Specific.
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Table G-28:  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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Table G-28.  Calculation of Exposure Point Concentrations for Surface Soil/Sediment

Date Sample ALUMINUM
L 

ALUMINUM ANTIMONY
L 

ANTIMONY ARSENIC
L 

ARSENIC BARIUM L BARIUM CADMIUM
L 

CADMIUM COPPER
L 

COPPER
2000 SS-1 NT NT 3.64 1.292 96.3 4.567 0.339 -1.082 NT
2000 SS-2 NT NT 6.04 1.798 353 5.866 4.68 1.543 NT
2000 SS-4 NT NT 7.48 2.012 91.3 4.514 1.46 0.378 NT
2000 SS-5 NT NT 3.63 1.289 64.2 4.162 0.645 -0.439 NT
2000 SS-6 NT NT 4.59 1.524 70.9 4.261 0.999 -0.001 NT
2000 SS-7 NT NT 9.91 2.294 532 6.277 7.39 2.000 NT
2000 SS-8 NT NT 5.35 1.677 78.8 4.367 0.549 -0.600 NT
2000 SS-9 NT NT 9.57 2.259 100 4.605 2.72 1.001 NT
2000 SS-10 NT NT 4.42 1.486 78.4 4.362 0.273 -1.298 NT
2000 SS-11 NT NT 3.93 1.369 117 4.762 0.602 -0.507 NT
2000 SS-12/D NT NT 6.355 1.849 95.7 4.561 1.105 0.100 NT
2000 SS-13 NT NT 3.79 1.332 66.2 4.193 0.2955 -1.219 NT
2000 SS-14 NT NT 3.97 1.379 93.4 4.537 1.04 0.039 NT
2000 SS-15 NT NT 7.44 2.007 41.3 3.721 1.23 0.207 NT
2000 SS-16 NT NT 4.27 1.452 66 4.190 0.2195 -1.516 NT
2000 SS-17 NT NT 5.21 1.651 80 4.382 0.255 -1.366 NT
2000 SS-18 NT NT 3.33 1.203 49.6 3.904 0.278 -1.280 NT
2000 SS-19 NT NT 6.23 1.829 84.6 4.438 0.237 -1.440 NT
2000 SS-21 NT NT 5 1.609 113 4.727 0.663 -0.411 NT
2000 SS-22 NT NT 4.84 1.577 88.2 4.480 0.59 -0.528 NT
2000 SS-23 NT NT 5.35 1.677 88.2 4.480 0.432 -0.839 NT
2000 SS-24 NT NT 3.42 1.230 65.8 4.187 0.1815 -1.706 NT
2000 SS-25 NT NT 12.2 2.501 28.3 3.343 1.36 0.307 NT
2000 SS-26/D NT NT 4.13 1.418 87.1 4.467 0.546 -0.605 NT
2000 SS-27 NT NT 5.81 1.760 90.6 4.506 1.42 0.351 NT
2000 SS-28 NT NT 8.87 2.183 289 5.666 5.29 1.666 NT
2000 SS-31 NT NT 7.03 1.950 97.1 4.576 1.54 0.432 NT
1998 SS-1 NT NT 2 0.693 54 3.989 2.8 1.030 NT
1998 SS-2 NT NT 0.94 -0.062 54 3.989 3.4 1.224 NT
1998 SS-3 NT NT 0.84 -0.174 120 4.787 3.2 1.163 NT
1998 SS-4 NT NT 0.96 -0.041 120 4.787 2.3 0.833 NT
1998 SS-5 NT NT 1 0.000 20 2.996 0.75 -0.288 NT
1998 SS-6 NT NT 1.6 0.470 94 4.543 1.2 0.182 NT
1998 SS-7 NT NT 1.9 0.642 68 4.220 2.1 0.742 NT
1998 SS-8 NT NT 1.9 0.642 68 4.220 2.8 1.030 NT
1998 SS-9 NT NT 2.7 0.993 80 4.382 3.5 1.253 NT
1998 SS-10 NT NT 1.1 0.095 41 3.714 1.6 0.470 NT
1998 SS-11 NT NT 0.94 -0.062 99 4.595 2 0.693 NT
1998 SS-12 NT NT 0.98 -0.020 28 3.332 1.4 0.336 NT
1998 SS-13 NT NT 2.1 0.742 57 4.043 3.4 1.224 NT
1998 SS-14 NT NT 3 1.099 17 2.833 2.8 1.030 NT
1998 SS-15 NT NT 3.4 1.224 74 4.304 2.6 0.956 NT
1998 SS-16 NT NT 6.9 1.932 180 5.193 2.2 0.788 NT
1998 SS-17 NT NT 2.4 0.875 79 4.369 2.7 0.993 NT
1998 SS-18 NT NT 3.6 1.281 360 5.886 4.9 1.589 NT
1998 SS-19 NT NT 16 2.773 87 4.466 2.6 0.956 NT
1998 SS-20 NT NT 2 0.693 63 4.143 2.4 0.875 NT
1998 SS-21/D NT NT 5.6 1.723 680 6.522 5.85 1.766 NT
1998 SS-22 NT NT 4 1.386 320 5.768 6.4 1.856 NT
1998 SS-23 NT NT 1.7 0.531 140 4.942 1.8 0.588 NT
2001 KWS-SU-NE-1 7400 8.909 0.57 -0.562 4.39 1.479 263 5.572 3.56 1.270 171 5.142
2001 KWS-SU-NE-2 10700 9.278 0.525 -0.644 1.91 0.647 82.4 4.412 0.284 -1.259 28.8 3.360
2001 KWS-SU-NE-3 8660 9.066 1.03 0.030 6.4 1.856 505 6.225 8.73 2.167 406 6.006
2001 KWS-SU-NE-4/D 7300 8.896 0.809 -0.212 5.545 1.713 369.5 5.912 5.67 1.735 260 5.561
1999 SED-2 1900 7.550 0.7 -0.357 2.9 1.065 35 3.555 0.35 -1.050 20 2.996
1999 SED-3 8900 9.094 4.4 1.482 12 2.485 200 5.298 27 3.296 100 4.605
1999 SED-4 2000 7.601 0.7 -0.357 2.4 0.875 36 3.584 0.97 -0.030 51 3.932
1999 SED-5 7500 8.923 2.4 0.875 6 1.792 83 4.419 1.2 0.182 38 3.638
1999 SED-6 3500 8.161 2.1 0.742 5.1 1.629 56 4.025 1.5 0.405 43 3.761
1999 SED-7 3000 8.006 1.9 0.642 3 1.099 44 3.784 0.98 -0.020 43 3.761
1999 SED-8 6500 8.780 3.2 1.163 6.8 1.917 140 4.942 2.1 0.742 70 4.248
1999 SED-9 8700 9.071 2.8 1.030 6.6 1.887 120 4.787 1.5 0.405 58 4.060
1999 SED-10 12000 9.393 3.3 1.194 8.9 2.186 110 4.700 2.4 0.875 110 4.700
1999 SED-11 7300 8.896 2.6 0.956 7.4 2.001 100 4.605 1.9 0.642 87 4.466
1999 SED-13 13000 9.473 2.7 0.993 5.5 1.705 80 4.382 1 0.000 42 3.738
1999 SED-14 11000 9.306 2.3 0.833 5.7 1.740 91 4.511 0.83 -0.186 34 3.526
2000 SMP-E NT NT 9.19 2.218 114 4.736 1.64 0.495 NT
2000 SMP-F NT NT 2.5 0.916 137 4.920 4.69 1.545 NT
2000 SMP-J NT NT 9.34 2.234 152 5.024 1.89 0.637 NT
2000 SMP-L NT NT 9.33 2.233 123 4.812 5.22 1.652 NT
1998 SD-1 NT NT 11 2.398 140 4.942 4.8 1.569 NT
1998 SD-2 NT NT 6.5 1.872 480 6.174 6.7 1.902 NT
1998 SD-3 NT NT 4 1.386 110 4.700 3.1 1.131 NT
1998 SD-4/D NT NT 1.5 0.405 99 4.595 4 1.386 NT
1998 SD-5 NT NT 2.5 0.916 110 4.700 4.5 1.504 NT

Number of observations 16 16 16 16 75 75 75 75 75 75 16 16
Data frequency distribution

Mean (M) 7460 2.00 4.93 131 2.63 98
Standard deviation (S) 3432 1.17 3.08 126 3.44 103
t-value (t) 1.753 1.753
95% UCL-normal 8964 2.52

Mean Lognormal (ML) 8.775 0.488 1.383 4.579 0.473 4.219
Standard deviation Lognormal(SL) 0.611 0.711 0.699 0.723 1.031 0.821
H-statistic (H) 1.983 2.002 2.296 2.441
95% UCL-lognormal 5.98 150 3.60 160

maximum detected 13000 4.4 16 680 27 406

Exposure point concentration 8694 2.52 5.98 150 3.6 160

Key at end of Table.

NormalNormal Lognormal Lognormal Lognormal Lognormal
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Table G-28.  Calculation of Exposure Point Concentrations for Surface Soil/Sediment

Date Sample
2000 SS-1
2000 SS-2
2000 SS-4
2000 SS-5
2000 SS-6
2000 SS-7
2000 SS-8
2000 SS-9
2000 SS-10
2000 SS-11
2000 SS-12/D
2000 SS-13
2000 SS-14
2000 SS-15
2000 SS-16
2000 SS-17
2000 SS-18
2000 SS-19
2000 SS-21
2000 SS-22
2000 SS-23
2000 SS-24
2000 SS-25
2000 SS-26/D
2000 SS-27
2000 SS-28
2000 SS-31
1998 SS-1
1998 SS-2
1998 SS-3
1998 SS-4
1998 SS-5
1998 SS-6
1998 SS-7
1998 SS-8
1998 SS-9
1998 SS-10
1998 SS-11
1998 SS-12
1998 SS-13
1998 SS-14
1998 SS-15
1998 SS-16
1998 SS-17
1998 SS-18
1998 SS-19
1998 SS-20
1998 SS-21/D
1998 SS-22
1998 SS-23
2001 KWS-SU-NE-1
2001 KWS-SU-NE-2
2001 KWS-SU-NE-3
2001 KWS-SU-NE-4/D
1999 SED-2
1999 SED-3
1999 SED-4
1999 SED-5
1999 SED-6
1999 SED-7
1999 SED-8
1999 SED-9
1999 SED-10
1999 SED-11
1999 SED-13
1999 SED-14
2000 SMP-E
2000 SMP-F
2000 SMP-J
2000 SMP-L
1998 SD-1
1998 SD-2
1998 SD-3
1998 SD-4/D
1998 SD-5

Number of observations
Data frequency distribution

Mean (M)
Standard deviation (S)
t-value (t)
95% UCL-normal

Mean Lognormal (ML)
Standard deviation Lognormal(SL)
H-statistic (H)
95% UCL-lognormal

maximum detected

Exposure point concentration

IRON L IRON LEAD L LEAD MANGANESE
L 

MANGANESE MERCURY
L 

MERCURY NICKEL L NICKEL SELENIUM
L 

SELENIUM
NT 40 3.689 NT 0.656 -0.422 NT 0.68 -0.386
NT 307 5.727 NT 5.17 1.643 NT 0.505 -0.683
NT 129 4.860 NT 0.261 -1.343 NT 0.63 -0.462
NT 11.6 2.451 NT 0.0547 -2.906 NT 0.49 -0.713
NT 18.1 2.896 NT 0.0621 -2.779 NT 0.366 -1.005
NT 344 5.841 NT 7.5 2.015 NT 0.515 -0.664
NT 37.7 3.630 NT 0.377 -0.976 NT 0.386 -0.952
NT 64.9 4.173 NT 6.25 1.833 NT 0.525 -0.644
NT 29.9 3.398 NT 0.171 -1.766 NT 0.545 -0.607
NT 29.4 3.381 NT 0.125 -2.079 NT 0.3945 -0.930
NT 79.35 4.374 NT 0.968 -0.033 NT 0.52575 -0.643
NT 11.7 2.460 NT 0.0702 -2.656 NT 0.59 -0.528
NT 11.9 2.477 NT 0.0538 -2.922 NT 0.319 -1.143
NT 252 5.529 NT 1.2 0.182 NT 0.56 -0.580
NT 22.9 3.131 NT 0.0616 -2.787 NT 0.439 -0.823
NT 25.5 3.239 NT 0.0549 -2.902 NT 0.515 -0.664
NT 7.51 2.016 NT 0.0215 -3.840 NT 0.555 -0.589
NT 49.7 3.906 NT 1.33 0.285 NT 0.4745 -0.745
NT 17.9 2.885 NT 0.0536 -2.926 NT 0.4125 -0.886
NT 27.3 3.307 NT 0.0923 -2.383 NT 0.3235 -1.129
NT 17.7 2.874 NT 0.0462 -3.075 NT 0.408 -0.896
NT 12.4 2.518 NT 0.0431 -3.144 NT 0.3625 -1.015
NT 21.6 3.073 NT 0.227 -1.483 NT 0.3765 -0.977
NT 24.3 3.190 NT 0.08105 -2.513 NT 0.39675 -0.924
NT 63.5 4.151 NT 1.14 0.131 NT 0.525 -0.644
NT 237 5.468 NT 7.77 2.050 NT 0.655 -0.423
NT 59.9 4.093 NT 2.17 0.775 NT 0.65 -0.431
NT 45 3.807 NT 0.08 -2.526 NT 2.8 1.030
NT 13 2.565 NT 0.02 -3.912 NT 2 0.693
NT 44 3.784 NT 0.02 -3.912 NT 1.5 0.405
NT 29 3.367 NT 0.017 -4.075 NT 0.55 -0.598
NT 9.2 2.219 NT 0.014 -4.269 NT 0.55 -0.598
NT 30 3.401 NT 0.066 -2.718 NT 0.55 -0.598
NT 20 2.996 NT 0.0165 -4.104 NT 1.9 0.642
NT 24 3.178 NT 0.056 -2.882 NT 3.2 1.163
NT 56 4.025 NT 0.67 -0.400 NT 1.3 0.262
NT 18 2.890 NT 0.017 -4.075 NT 0.55 -0.598
NT 63 4.143 NT 0.068 -2.688 NT 0.55 -0.598
NT 17 2.833 NT 0.045 -3.101 NT 0.55 -0.598
NT 24 3.178 NT 0.034 -3.381 NT 1.9 0.642
NT 8.3 2.116 NT 0.0175 -4.046 NT 1.4 0.336
NT 120 4.787 NT 0.09 -2.408 NT 1.9 0.642
NT 81 4.394 NT 0.07 -2.659 NT 3.3 1.194
NT 46 3.829 NT 1.9 0.642 NT 1.5 0.405
NT 300 5.704 NT 0.018 -4.017 NT 1.6 0.470
NT 11 2.398 NT 0.0205 -3.887 NT 1.9 0.642
NT 32 3.466 NT 0.043 -3.147 NT 3.2 1.163
NT 910 6.813 NT 0.929 -0.074 NT 2.5 0.916
NT 230 5.438 NT 0.0175 -4.046 NT 1.3 0.262
NT 82 4.407 NT 0.045 -3.101 NT 0.55 -0.598

20400 9.923 192 5.257 295 5.687 3.05 1.115 24.3 3.190 2.91 1.068
21700 9.985 28.7 3.357 486 6.186 0.0578 -2.851 39 3.664 3.72 1.314
21700 9.985 366 5.903 267 5.587 7.45 2.008 31.4 3.447 1.58 0.457
17300 9.758 269 5.595 261.5 5.566 5.785 1.755 26.3 3.270 2.63 0.967
14000 9.547 32 3.466 330 5.799 0.02 -3.912 20 2.996 0.7 -0.357
26000 10.166 300 5.704 170 5.136 0.28 -1.273 44 3.784 1.55 0.438
9600 9.170 98 4.585 55 4.007 0.05 -2.996 20 2.996 0.7 -0.357

15000 9.616 88 4.477 320 5.768 0.18 -1.715 25 3.219 0.55 -0.598
19000 9.852 74 4.304 180 5.193 0.045 -3.101 25 3.219 0.75 -0.288
15000 9.616 64 4.159 230 5.438 0.094 -2.364 25 3.219 0.8 -0.223
26000 10.166 89 4.489 310 5.737 0.16 -1.833 36 3.584 1.1 0.095
27000 10.204 78 4.357 710 6.565 0.12 -2.120 30 3.401 1.15 0.140
30000 10.309 120 4.787 600 6.397 0.12 -2.120 52 3.951 1.15 0.140
26000 10.166 98 4.585 970 6.877 0.12 -2.120 39 3.664 1.2 0.182
32000 10.373 31 3.434 420 6.040 0.069 -2.674 18 2.890 0.85 -0.163
27000 10.204 63 4.143 150 5.011 0.1 -2.303 15 2.708 0.7 -0.357

NT 134 4.898 NT 0.84 -0.174 NT 0.725 -0.322
NT 122 4.804 NT 0.58 -0.545 NT 1.2 0.182
NT 134 4.898 NT 0.412 -0.887 NT 1.045 0.044
NT 177 5.176 NT 0.456 -0.785 NT 0.488 -0.717
NT 500 6.215 NT 0.87 -0.139 NT 1.05 0.049
NT 520 6.254 NT 0.58 -0.545 NT 1.15 0.140
NT 97 4.575 NT 0.16 -1.833 NT 0.65 -0.431
NT 40.5 3.701 NT 0.943 -0.059 NT 0.725 -0.322
NT 49 3.892 NT 0.098 -2.323 NT 0.8 -0.223

16 16 75 75 16 16 75 75 16 16 75 75

21731 105.74 360 0.84 29.38 1.07
6379 146.05 234 1.83 10.21 0.82
1.753
24527

9.940 4.020 5.687 -1.821 3.325 -0.167
0.329 1.116 0.683 1.756 0.343 0.655

2.383 2.259 3.104 1.905 1.95
141 555 1.43 34.9 1.22

32000 910 970 7.77 52 3.72

24527 141 555 1.43 34.9 1.22

Key at end of Table.

Normal LognormalLognormal Lognormal Lognormal Lognormal
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Table G-28.  Calculation of Exposure Point Concentrations for Surface Soil/Sediment

Date Sample
2000 SS-1
2000 SS-2
2000 SS-4
2000 SS-5
2000 SS-6
2000 SS-7
2000 SS-8
2000 SS-9
2000 SS-10
2000 SS-11
2000 SS-12/D
2000 SS-13
2000 SS-14
2000 SS-15
2000 SS-16
2000 SS-17
2000 SS-18
2000 SS-19
2000 SS-21
2000 SS-22
2000 SS-23
2000 SS-24
2000 SS-25
2000 SS-26/D
2000 SS-27
2000 SS-28
2000 SS-31
1998 SS-1
1998 SS-2
1998 SS-3
1998 SS-4
1998 SS-5
1998 SS-6
1998 SS-7
1998 SS-8
1998 SS-9
1998 SS-10
1998 SS-11
1998 SS-12
1998 SS-13
1998 SS-14
1998 SS-15
1998 SS-16
1998 SS-17
1998 SS-18
1998 SS-19
1998 SS-20
1998 SS-21/D
1998 SS-22
1998 SS-23
2001 KWS-SU-NE-1
2001 KWS-SU-NE-2
2001 KWS-SU-NE-3
2001 KWS-SU-NE-4/D
1999 SED-2
1999 SED-3
1999 SED-4
1999 SED-5
1999 SED-6
1999 SED-7
1999 SED-8
1999 SED-9
1999 SED-10
1999 SED-11
1999 SED-13
1999 SED-14
2000 SMP-E
2000 SMP-F
2000 SMP-J
2000 SMP-L
1998 SD-1
1998 SD-2
1998 SD-3
1998 SD-4/D
1998 SD-5

Number of observations
Data frequency distribution

Mean (M)
Standard deviation (S)
t-value (t)
95% UCL-normal

Mean Lognormal (ML)
Standard deviation Lognormal(SL)
H-statistic (H)
95% UCL-lognormal

maximum detected

Exposure point concentration

SILVER L SILVER THALLIUM
L 

THALLIUM
VANADIU

M

L 
VANADIU

M ZINC L ZINC PCB 1242
L PCB 
1242 PCB 1254

L PCB 
1254 PCB 1260

3.43 1.233 NT NT NT NT NT NT
42.4 3.747 NT NT NT NT NT NT
0.63 -0.462 NT NT NT NT NT NT
0.49 -0.713 NT NT NT NT NT NT

0.366 -1.005 NT NT NT NT NT NT
78.5 4.363 NT NT NT NT NT NT

0.386 -0.952 NT NT NT NT NT NT
12.7 2.542 NT NT NT NT NT NT

0.545 -0.607 NT NT NT NT NT NT
0.3945 -0.930 NT NT NT NT NT NT

6.18 1.821 NT NT NT NT NT NT
0.59 -0.528 NT NT NT NT NT NT

0.319 -1.143 NT NT NT NT NT NT
0.56 -0.580 NT NT NT NT NT NT

0.439 -0.823 NT NT NT NT NT NT
0.515 -0.664 NT NT NT NT NT NT
0.555 -0.589 NT NT NT NT NT NT
0.4745 -0.745 NT NT NT NT NT NT
0.4125 -0.886 NT NT NT NT NT NT
0.3235 -1.129 NT NT NT NT NT NT
0.408 -0.896 NT NT NT NT NT NT
0.3625 -1.015 NT NT NT NT NT NT
0.3765 -0.977 NT NT NT NT NT NT

0.39675 -0.924 NT NT NT NT NT NT
6.12 1.812 NT NT NT NT NT NT
37 3.611 NT NT NT NT NT NT

11.7 2.460 NT NT NT NT NT NT
0.55 -0.598 NT NT NT NT NT NT
0.65 -0.431 NT NT NT NT NT NT
0.7 -0.357 NT NT NT NT NT NT
0.55 -0.598 NT NT NT NT NT NT
0.55 -0.598 NT NT NT NT NT NT
0.55 -0.598 NT NT NT NT NT NT
0.55 -0.598 NT NT NT NT NT NT
0.55 -0.598 NT NT NT NT NT NT
5.9 1.775 NT NT NT NT NT NT

0.55 -0.598 NT NT NT NT NT NT
0.55 -0.598 NT NT NT NT NT NT
0.55 -0.598 NT NT NT NT NT NT
0.55 -0.598 NT NT NT NT NT NT
0.6 -0.511 NT NT NT NT NT NT
0.55 -0.598 NT NT NT NT NT NT
0.6 -0.511 NT NT NT NT NT NT
0.55 -0.598 NT NT NT NT NT NT
21 3.045 NT NT NT NT NT NT
0.7 -0.357 NT NT NT NT NT NT
0.55 -0.598 NT NT NT NT NT NT
18 2.890 NT NT NT NT NT NT
37 3.611 NT NT NT NT NT NT

0.55 -0.598 NT NT NT NT NT NT
29 3.367 0.655 -0.423 55.4 4.015 390 5.966 0.1275 -2.060 0.742 -0.298 1.3

0.525 -0.644 0.525 -0.644 46.2 3.833 63.7 4.154 0.01085 -4.524 0.01085 -4.524 0.119
79.3 4.373 0.725 -0.322 105 4.654 831 6.723 0.2765 -1.286 3.16 1.151 2.51

58.75 4.073 0.5825 -0.540 57.2 4.047 579 6.361 0.18525 -1.686 2.015 0.701 1.22
0.7 -0.357 0.7 -0.357 21 3.045 130 4.868 0.063 -2.765 0.072 -2.631 0.051
1.55 0.438 1.55 0.438 72 4.277 560 6.328 0.26 -1.347 0.25 -1.386 0.25
0.7 -0.357 0.7 -0.357 17 2.833 180 5.193 0.029 -3.540 0.12 -2.120 0.089
0.55 -0.598 0.55 -0.598 66 4.190 140 4.942 0.009 -4.711 0.009 -4.711 0.009
0.75 -0.288 0.38 -0.968 28 3.332 200 5.298 0.058 -2.847 0.14 -1.966 0.044
1.8 0.588 0.39 -0.942 25 3.219 190 5.247 0.048 -3.037 0.12 -2.120 0.055
1.1 0.095 0.55 -0.598 44 3.784 330 5.799 0.11 -2.207 0.17 -1.772 0.11
1.15 0.140 0.6 -0.511 52 3.951 220 5.394 0.091 -2.397 0.15 -1.897 0.093
1.15 0.140 1.15 0.140 85 4.443 360 5.886 0.091 -2.397 0.13 -2.040 0.12
1.2 0.182 0.6 -0.511 57 4.043 290 5.670 0.12 -2.120 0.16 -1.833 0.12
0.85 -0.163 0.43 -0.844 62 4.127 83 4.419 0.034 -3.381 0.097 -2.333 0.082
0.7 -0.357 0.36 -1.022 41 3.714 92 4.522 0.073 -2.617 0.15 -1.897 0.036
4.75 1.558 NT NT NT 0.0546 -2.908 0.0685 -2.681 0.0596
1.2 0.182 NT NT NT 0.0522 -2.953 0.137 -1.988 0.084

1.045 0.044 NT NT NT 0.02455 -3.707 0.0905 -2.402 0.0763
0.488 -0.717 NT NT NT 0.354 -1.038 0.571 -0.560 0.409
1.05 0.049 NT NT NT NT NT NT
7.6 2.028 NT NT NT NT NT NT
1.6 0.470 NT NT NT NT NT NT

0.725 -0.322 NT NT NT NT NT NT
0.8 -0.223 NT NT NT NT NT NT

75 75 16 16 16 16 16 16 20 20 20 20 20

6.65 0.653 52.1 289.92 0.104 0.418 0.342
16.13 0.304 23.6 213.24 0.095 0.785 0.627

1.753
62.5

0.273 -0.504 3.844 5.423 -2.676 -1.865
1.519 0.384 0.507 0.738 0.989 1.399
2.821 1.94 2.329 2.572 3.187
6.86 0.789 464 0.201 1.15

79.3 ND 105 831 0.354 3.16 2.51

6.86 0.789 62.5 464 0.201 1.15 0.784

Key at end of Table.

Normal LognormalLognormal Lognormal Lognormal Lognormal Logno
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Table G-28.  Calculation of Exposure Point Concentrations for Surface Soil/Sediment

Date Sample
2000 SS-1
2000 SS-2
2000 SS-4
2000 SS-5
2000 SS-6
2000 SS-7
2000 SS-8
2000 SS-9
2000 SS-10
2000 SS-11
2000 SS-12/D
2000 SS-13
2000 SS-14
2000 SS-15
2000 SS-16
2000 SS-17
2000 SS-18
2000 SS-19
2000 SS-21
2000 SS-22
2000 SS-23
2000 SS-24
2000 SS-25
2000 SS-26/D
2000 SS-27
2000 SS-28
2000 SS-31
1998 SS-1
1998 SS-2
1998 SS-3
1998 SS-4
1998 SS-5
1998 SS-6
1998 SS-7
1998 SS-8
1998 SS-9
1998 SS-10
1998 SS-11
1998 SS-12
1998 SS-13
1998 SS-14
1998 SS-15
1998 SS-16
1998 SS-17
1998 SS-18
1998 SS-19
1998 SS-20
1998 SS-21/D
1998 SS-22
1998 SS-23
2001 KWS-SU-NE-1
2001 KWS-SU-NE-2
2001 KWS-SU-NE-3
2001 KWS-SU-NE-4/D
1999 SED-2
1999 SED-3
1999 SED-4
1999 SED-5
1999 SED-6
1999 SED-7
1999 SED-8
1999 SED-9
1999 SED-10
1999 SED-11
1999 SED-13
1999 SED-14
2000 SMP-E
2000 SMP-F
2000 SMP-J
2000 SMP-L
1998 SD-1
1998 SD-2
1998 SD-3
1998 SD-4/D
1998 SD-5

Number of observations
Data frequency distribution

Mean (M)
Standard deviation (S)
t-value (t)
95% UCL-normal

Mean Lognormal (ML)
Standard deviation Lognormal(SL)
H-statistic (H)
95% UCL-lognormal

maximum detected

Exposure point concentration

L PCB 
1260

BENZO(A) 
ANTHRACENE

L BENZO(A) 
ANTHRACENE

BENZO(A) 
PYRENE

L BENZO(A) 
PYRENE

BENZO(B) 
FLUORANTHENE

L BENZO(B) 
FLUORANTHENE

BENZO(K) 
FLUORANTHENE

0.174 -1.749 0.369 -0.997 0.285 -1.255 0.362
0.364 -1.011 0.388 -0.947 0.447 -0.805 0.308
0.396 -0.926 0.527 -0.641 0.587 -0.533 0.441
0.0201 -3.907 0.0875 -2.436 0.0432 -3.142 0.0663
0.107 -2.235 0.469 -0.757 0.384 -0.957 0.408
2.03 0.708 2.26 0.815 2.07 0.728 1.84
0.25 -1.386 0.286 -1.252 0.318 -1.146 0.252

0.141 -1.959 0.167 -1.790 0.239 -1.431 0.782
0.525 -0.644 0.561 -0.578 0.572 -0.559 0.336

1 0.247 1 0.231 1 0.215 1
0.219 -1.519 0.369 -0.997 0.3145 -1.157 0.3375
0.0608 -2.800 0.0853 -2.462 0.117 -2.146 0.0589

0.00857 -4.759 0.011 -4.510 0.00944 -4.663 0.00938
0.0698 -2.662 1.5 0.405 0.288 -1.245 0.456
0.321 -1.136 0.533 -0.629 0.383 -0.960 0.318
0.24 -1.427 0.248 -1.394 0.261 -1.343 0.146

0.0385 -3.257 0.036 -3.324 0.0424 -3.161 0.0243
1.19 0.174 2.05 0.718 1.3 0.262 1.15

0.646 -0.437 0.76 -0.274 0.938 -0.064 0.395
1.48 0.392 2.95 1.082 1.97 0.678 1.74

0.0193 -3.948 0.0218 -3.826 0.0556 -2.890 0.0339
0.0931 -2.374 0.169 -1.778 0.142 -1.952 0.077

0.00885 -4.727 0.0171 -4.069 0.0312 -3.467 0.0334
0.996 -0.004 1.18 0.166 1.0165 0.016 0.5625
0.0517 -2.962 0.114 -2.172 0.115 -2.163 0.197
0.156 -1.858 0.197 -1.625 0.29 -1.238 0.248
0.184 -1.693 0.248 -1.394 0.328 -1.115 0.923
0.58 -0.545 0.49 -0.713 0.51 -0.673 0.69
0.06 -2.813 0.058 -2.847 0.07 -2.659 0.051
0.56 -0.580 0.47 -0.755 0.49 -0.713 0.57
0.63 -0.462 0.55 -0.598 1 0.095 0.19

0.092 -2.386 0.082 -2.501 0.098 -2.323 0.079
0.77 -0.261 0.59 -0.528 0.71 -0.342 0.6
0.16 -1.833 0.15 -1.897 0.14 -1.966 0.19
0.52 -0.654 0.43 -0.844 0.42 -0.868 0.46
0.16 -1.833 0.18 -1.715 0.18 -1.715 0.17
0.32 -1.139 0.25 -1.386 0.28 -1.273 0.25
0.82 -0.198 0.64 -0.446 0.71 -0.342 0.64
0.36 -1.022 0.29 -1.238 0.25 -1.386 0.34
0.15 -1.897 0.13 -2.040 0.16 -1.833 0.13

0.195 -1.635 0.195 -1.635 0.195 -1.635 0.195
0.41 -0.892 0.36 -1.022 0.42 -0.868 0.4
29 3.367 20 2.996 13 2.565 21
0.2 -1.609 0.17 -1.772 0.21 -1.561 0.21
0.25 -1.386 0.24 -1.427 0.31 -1.171 0.29

0.225 -1.492 0.225 -1.492 0.225 -1.492 0.225
5 1.629 8 2.041 8 2.054 10
1 0.072 1 -0.157 1 -0.062 1

0.14 -1.966 0.195 -1.635 0.19 -1.661 0.19
1 0.095 0.92 -0.083 2 0.693 0.185

0.262 0.0501 -2.994 0.463 -0.770 0.598 -0.514 0.266
-2.129 0.0409 -3.197 0.382 -0.962 0.347 -1.058 0.216
0.920 0.108 -2.226 0.509 -0.675 0.493 -0.707 0.129
0.199 0.0985 -2.318 0.0997 -2.306 0.134 -2.010 0.06885
-2.976 0.17 -1.772 0.28 -1.273 0.47 -0.755 0.47
-1.386 0.19 -1.661 0.33 -1.109 0.45 -0.799 0.43
-2.419 0.74 -0.301 0.93 -0.073 0.96 -0.041 1.1
-4.711 0.15 -1.897 0.23 -1.470 0.29 -1.238 0.25
-3.124 0.6 -0.511 0.66 -0.416 0.58 -0.545 0.56
-2.900 0.42 -0.868 0.49 -0.713 0.5 -0.693 0.48
-2.207 0.75 -0.288 0.87 -0.139 1 0.000 0.94
-2.375 0.51 -0.673 0.67 -0.400 0.77 -0.261 0.62
-2.120 0.24 -1.427 0.48 -0.734 0.81 -0.211 0.78
-2.120 0.53 -0.635 0.75 -0.288 0.84 -0.174 0.74
-2.501 0.58 -0.545 0.54 -0.616 0.43 -0.844 0.44
-3.324 0.92 -0.083 0.85 -0.163 0.79 -0.236 0.74
-2.820 0.0983 -2.320 0.129 -2.048 0.193 -1.645 0.119
-2.477 0.165 -1.802 0.279 -1.277 0.884 -0.123 1.34
-2.573 0.159 -1.839 0.235 -1.448 0.446 -0.807 0.481
-0.894 0.114 -2.172 0.132 -2.025 0.287 -1.248 0.523

0.46 -0.777 0.48 -0.734 0.77 -0.261 0.53
0.27 -1.309 0.31 -1.171 0.41 -0.892 0.3
0.51 -0.673 0.4 -0.916 0.39 -0.942 0.37

0.645 -0.439 0.58 -0.545 0.675 -0.393 0.5
0.43 -0.844 0.41 -0.892 0.61 -0.494 0.39

20 75 75 75 75 75 75 75

0.84 0.85 0.78 0.84
3.36 2.44 1.71 2.63

-2.084 -1.345 -1.057 -0.954
1.337 1.319 1.193 1.118
3.088 2.593 2.46 2.385
0.784 0.925 0.996 0.982

29 20 13 21

0.925 0.996 0.982 0.925

Key at end of Table.

Lognormal Lognormal Lognoormal Lognormal
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Table G-28.  Calculation of Exposure Point Concentrations for Surface Soil/Sediment

Date Sample
2000 SS-1
2000 SS-2
2000 SS-4
2000 SS-5
2000 SS-6
2000 SS-7
2000 SS-8
2000 SS-9
2000 SS-10
2000 SS-11
2000 SS-12/D
2000 SS-13
2000 SS-14
2000 SS-15
2000 SS-16
2000 SS-17
2000 SS-18
2000 SS-19
2000 SS-21
2000 SS-22
2000 SS-23
2000 SS-24
2000 SS-25
2000 SS-26/D
2000 SS-27
2000 SS-28
2000 SS-31
1998 SS-1
1998 SS-2
1998 SS-3
1998 SS-4
1998 SS-5
1998 SS-6
1998 SS-7
1998 SS-8
1998 SS-9
1998 SS-10
1998 SS-11
1998 SS-12
1998 SS-13
1998 SS-14
1998 SS-15
1998 SS-16
1998 SS-17
1998 SS-18
1998 SS-19
1998 SS-20
1998 SS-21/D
1998 SS-22
1998 SS-23
2001 KWS-SU-NE-1
2001 KWS-SU-NE-2
2001 KWS-SU-NE-3
2001 KWS-SU-NE-4/D
1999 SED-2
1999 SED-3
1999 SED-4
1999 SED-5
1999 SED-6
1999 SED-7
1999 SED-8
1999 SED-9
1999 SED-10
1999 SED-11
1999 SED-13
1999 SED-14
2000 SMP-E
2000 SMP-F
2000 SMP-J
2000 SMP-L
1998 SD-1
1998 SD-2
1998 SD-3
1998 SD-4/D
1998 SD-5

Number of observations
Data frequency distribution

Mean (M)
Standard deviation (S)
t-value (t)
95% UCL-normal

Mean Lognormal (ML)
Standard deviation Lognormal(SL)
H-statistic (H)
95% UCL-lognormal

maximum detected

Exposure point concentration

L BENZO(K) 
FLUORANTHENE CHRYSENE L CHRYSENE

DIBENZ(A,H) 
ANTHRACENE

L DIBENZ(A,H) 
ANTHRACENE

INDENO(1,2,3-
CD)PYRENE

L INDENO(1,2,3-
CD)PYRENE

-1.016 0.208 -1.570 0.188 -1.671 0.0945 -2.359
-1.178 0.450 -0.799 0.168 -1.784 0.197 -1.625
-0.819 0.552 -0.594 0.385 -0.955 0.262 -1.339
-2.714 0.024 -3.738 0.03045 -3.492 0.0117 -4.448
-0.896 0.114 -2.172 0.03025 -3.498 0.164 -1.808
0.610 2.120 0.751 0.333 -1.100 0.619 -0.480
-1.378 0.296 -1.217 0.1415 -1.955 0.118 -2.137
-0.246 0.121 -2.112 0.15 -1.897 0.0507 -2.982
-1.091 0.582 -0.541 0.14 -1.966 0.274 -1.295
-0.383 1.400 0.336 0.0638 -2.752 0.678 -0.389
-1.086 0.284 -1.259 0.253 -1.374 0.11 -2.207
-2.832 0.080 -2.521 0.0287 -3.551 0.0494 -3.008
-4.669 0.012 -4.457 0.02985 -3.512 0.0043 -5.449
-0.785 0.114 -2.172 0.4035 -0.908 0.1615 -1.823
-1.146 0.356 -1.033 0.152 -1.884 0.144 -1.938
-1.924 0.296 -1.217 0.1485 -1.907 0.125 -2.079
-3.717 0.048 -3.045 0.0302 -3.500 0.0244 -3.713
0.140 1.230 0.207 0.803 -0.219 0.685 -0.378
-0.929 0.786 -0.241 0.1475 -1.914 0.364 -1.011
0.554 1.640 0.495 1.47 0.385 1.55 0.438
-3.384 0.024 -3.742 0.0308 -3.480 0.0127 -4.366
-2.564 0.116 -2.154 0.1475 -1.914 0.0879 -2.432
-3.399 0.02895 -3.542 0.02895 -3.542 0.0102 -4.585
-0.575 1.320 0.278 0.2825 -1.264 0.487 -0.719
-1.625 0.072 -2.635 0.3305 -1.107 0.0354 -3.341
-1.394 0.244 -1.411 0.492 -0.709 0.116 -2.154
-0.080 0.249 -1.390 0.3185 -1.144 0.0873 -2.438
-0.371 0.620 -0.478 0.11 -2.207 0.095 -2.354
-2.976 0.070 -2.659 0.215 -1.537 0.215 -1.537
-0.562 0.520 -0.654 0.215 -1.537 0.098 -2.323
-1.661 0.610 -0.494 0.19 -1.661 0.12 -2.120
-2.538 0.100 -2.303 0.185 -1.687 0.046 -3.079
-0.511 0.240 -1.427 0.18 -1.715 0.1 -2.303
-1.661 0.160 -1.833 0.18 -1.715 0.18 -1.715
-0.777 0.500 -0.693 0.18 -1.715 0.096 -2.343
-1.772 0.190 -1.661 0.18 -1.715 0.046 -3.079
-1.386 0.320 -1.139 0.19 -1.661 0.095 -2.354
-0.446 0.840 -0.174 0.185 -1.687 0.19 -1.661
-1.079 0.360 -1.022 0.18 -1.715 0.079 -2.538
-2.040 0.150 -1.897 0.19 -1.661 0.19 -1.661
-1.635 0.055 -2.900 0.195 -1.635 0.195 -1.635
-0.916 0.420 -0.868 0.185 -1.687 0.062 -2.781
3.045 25.000 3.219 0.19 -1.661 7.6 2.028
-1.561 0.210 -1.561 0.185 -1.687 0.185 -1.687
-1.238 0.260 -1.347 0.2 -1.609 0.074 -2.604
-1.492 0.225 -1.492 0.225 -1.492 0.225 -1.492
2.303 6.500 1.872 0.9 -0.105 2 0.588
-0.051 1.400 0.336 0.19 -1.661 0.1235 -2.092
-1.661 0.170 -1.772 0.195 -1.635 0.195 -1.635
-1.687 1.000 0.000 0.17 -1.772 0.12 -2.120
-1.324 0.446 -0.807 0.0868 -2.444 0.318 -1.146
-1.532 0.356 -1.033 0.117 -2.146 0.197 -1.625
-2.048 0.436 -0.830 0.942 -0.060 0.25 -1.386
-2.676 0.0985 -2.318 0.642 -0.443 0.0985 -2.318
-0.755 0.330 -1.109 0.047 -3.058 0.23 -1.470
-0.844 0.340 -1.079 0.5 -0.693 0.5 -0.693
0.095 0.910 -0.094 0.13 -2.040 0.11 -2.207
-1.386 0.220 -1.514 0.175 -1.743 0.036 -3.324
-0.580 0.780 -0.248 0.23 -1.470 1.2 0.182
-0.734 0.600 -0.511 1.15 0.140 0.64 -0.446
-0.062 1.200 0.182 1.85 0.615 1.5 0.405
-0.478 0.770 -0.261 1.9 0.642 0.98 -0.020
-0.248 0.460 -0.777 0.38 -0.968 0.38 -0.968
-0.301 0.900 -0.105 2 0.693 1.2 0.182
-0.821 0.600 -0.511 0.19 -1.661 0.92 -0.083
-0.301 0.960 -0.041 0.24 -1.427 0.86 -0.151
-2.129 0.04795 -3.038 0.04795 -3.038 0.0875 -2.436
0.293 0.72 -0.329 0.72 -0.329 0.137 -1.988
-0.732 0.272 -1.302 0.3065 -1.183 0.146 -1.924
-0.648 0.199 -1.614 0.448 -0.803 0.0927 -2.378
-0.635 0.610 -0.494 0.32 -1.139 0.091 -2.397
-1.204 0.310 -1.171 0.365 -1.008 0.365 -1.008
-0.994 0.520 -0.654 0.1 -2.303 0.13 -2.040
-0.693 0.790 -0.236 0.24 -1.427 0.1725 -1.757
-0.942 0.440 -0.821 0.265 -1.328 0.062 -2.781

75 75 75 75 75 75 75

0.88 0.335 0.391
2.94 0.414 0.925

-1.105 -1.109 -1.579 -1.818
1.177 1.244 0.979 1.261
2.444 2.444 2.238 2.529
0.925 1.019 0.430 0.521

25 1.47 7.6

1.02 0.43 0.521

95% UCL-lognormal  = EXP(ML + [0.5 x SL2 ]+ [SL x H / (n-1)1/2] ) NT = not tested.

95% UCL-normal  =  M + [t x S / (n)1/2]
Values in italics are one half of the reported SQL for a non-d

Lognormalormal LognormalLognormal

NDE = not detected and eliminated because quantitation lim
times greater than the maximum detected concentration.
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Page 6 of 9Table G-29.  Calculation of Exposure Point Concentrations for Surface Soil / Sediment / Subsurface Soi

Date Sample ALUMINUM
L 

ALUMINUM ANTIMONY
L 

ANTIMONY ARSENIC
L 

ARSENIC BARIUM
L 

BARIUM CADMIUM
L 

CADMIUM COPPER
L 

COPPER IRON L IRON LEAD L LEAD MANGANESE
L 

MANGANESE
2000 SS-1 NT NT 3.64 1.292 96.3 4.567 0.339 -1.082 NT NT 40 3.689 NT
2000 SS-2 NT NT 6.04 1.798 353 5.866 4.68 1.543 NT NT 307 5.727 NT
2000 SS-4 NT NT 7.48 2.012 91.3 4.514 1.46 0.378 NT NT 129 4.860 NT
2000 SS-5 NT NT 3.63 1.289 64.2 4.162 0.645 -0.439 NT NT 11.6 2.451 NT
2000 SS-6 NT NT 4.59 1.524 70.9 4.261 0.999 -0.001 NT NT 18.1 2.896 NT
2000 SS-7 NT NT 9.91 2.294 532 6.277 7.39 2.000 NT NT 344 5.841 NT
2000 SS-8 NT NT 5.35 1.677 78.8 4.367 0.549 -0.600 NT NT 37.7 3.630 NT
2000 SS-9 NT NT 9.57 2.259 100 4.605 2.72 1.001 NT NT 64.9 4.173 NT
2000 SS-10 NT NT 4.42 1.486 78.4 4.362 0.273 -1.298 NT NT 29.9 3.398 NT
2000 SS-11 NT NT 3.93 1.369 117 4.762 0.602 -0.507 NT NT 29.4 3.381 NT
2000 SS-12/D NT NT 6.355 1.849 95.7 4.561 1.105 0.100 NT NT 79.35 4.374 NT
2000 SS-13 NT NT 3.79 1.332 66.2 4.193 0.2955 -1.219 NT NT 11.7 2.460 NT
2000 SS-14 NT NT 3.97 1.379 93.4 4.537 1.04 0.039 NT NT 11.9 2.477 NT
2000 SS-15 NT NT 7.44 2.007 41.3 3.721 1.23 0.207 NT NT 252 5.529 NT
2000 SS-16 NT NT 4.27 1.452 66 4.190 0.2195 -1.516 NT NT 22.9 3.131 NT
2000 SS-17 NT NT 5.21 1.651 80 4.382 0.255 -1.366 NT NT 25.5 3.239 NT
2000 SS-18 NT NT 3.33 1.203 49.6 3.904 0.278 -1.280 NT NT 7.51 2.016 NT
2000 SS-19 NT NT 6.23 1.829 84.6 4.438 0.237 -1.440 NT NT 49.7 3.906 NT
2000 SS-21 NT NT 5 1.609 113 4.727 0.663 -0.411 NT NT 17.9 2.885 NT
2000 SS-22 NT NT 4.84 1.577 88.2 4.480 0.59 -0.528 NT NT 27.3 3.307 NT
2000 SS-23 NT NT 5.35 1.677 88.2 4.480 0.432 -0.839 NT NT 17.7 2.874 NT
2000 SS-24 NT NT 3.42 1.230 65.8 4.187 0.1815 -1.706 NT NT 12.4 2.518 NT
2000 SS-25 NT NT 12.2 2.501 28.3 3.343 1.36 0.307 NT NT 21.6 3.073 NT
2000 SS-26/D NT NT 4.13 1.418 87.1 4.467 0.546 -0.605 NT NT 24.3 3.190 NT
2000 SS-27 NT NT 5.81 1.760 90.6 4.506 1.42 0.351 NT NT 63.5 4.151 NT
2000 SS-28 NT NT 8.87 2.183 289 5.666 5.29 1.666 NT NT 237 5.468 NT
2000 SS-31 NT NT 7.03 1.950 97.1 4.576 1.54 0.432 NT NT 59.9 4.093 NT
1998 SS-1 NT NT 2 0.693 54 3.989 2.8 1.030 NT NT 45 3.807 NT
1998 SS-2 NT NT 0.94 -0.062 54 3.989 3.4 1.224 NT NT 13 2.565 NT
1998 SS-3 NT NT 0.84 -0.174 120 4.787 3.2 1.163 NT NT 44 3.784 NT
1998 SS-4 NT NT 0.96 -0.041 120 4.787 2.3 0.833 NT NT 29 3.367 NT
1998 SS-5 NT NT 1 0.000 20 2.996 0.75 -0.288 NT NT 9.2 2.219 NT
1998 SS-6 NT NT 1.6 0.470 94 4.543 1.2 0.182 NT NT 30 3.401 NT
1998 SS-7 NT NT 1.9 0.642 68 4.220 2.1 0.742 NT NT 20 2.996 NT
1998 SS-8 NT NT 1.9 0.642 68 4.220 2.8 1.030 NT NT 24 3.178 NT
1998 SS-9 NT NT 2.7 0.993 80 4.382 3.5 1.253 NT NT 56 4.025 NT
1998 SS-10 NT NT 1.1 0.095 41 3.714 1.6 0.470 NT NT 18 2.890 NT
1998 SS-11 NT NT 0.94 -0.062 99 4.595 2 0.693 NT NT 63 4.143 NT
1998 SS-12 NT NT 0.98 -0.020 28 3.332 1.4 0.336 NT NT 17 2.833 NT
1998 SS-13 NT NT 2.1 0.742 57 4.043 3.4 1.224 NT NT 24 3.178 NT
1998 SS-14 NT NT 3 1.099 17 2.833 2.8 1.030 NT NT 8.3 2.116 NT
1998 SS-15 NT NT 3.4 1.224 74 4.304 2.6 0.956 NT NT 120 4.787 NT
1998 SS-16 NT NT 6.9 1.932 180 5.193 2.2 0.788 NT NT 81 4.394 NT
1998 SS-17 NT NT 2.4 0.875 79 4.369 2.7 0.993 NT NT 46 3.829 NT
1998 SS-18 NT NT 3.6 1.281 360 5.886 4.9 1.589 NT NT 300 5.704 NT
1998 SS-19 NT NT 16 2.773 87 4.466 2.6 0.956 NT NT 11 2.398 NT
1998 SS-20 NT NT 2 0.693 63 4.143 2.4 0.875 NT NT 32 3.466 NT
1998 SS-21/D NT NT 5.6 1.723 680 6.522 5.85 1.766 NT NT 910 6.813 NT
1998 SS-22 NT NT 4 1.386 320 5.768 6.4 1.856 NT NT 230 5.438 NT
1998 SS-23 NT NT 1.7 0.531 140 4.942 1.8 0.588 NT NT 82 4.407 NT
2001 KWS-SU-NE-1 7400 8.909 0.57 -0.562 4.39 1.479 263 5.572 3.56 1.270 171 5.142 20400 9.923 192 5.257 295 5.687
2001 KWS-SU-NE-2 10700 9.278 0.525 -0.644 1.91 0.647 82.4 4.412 0.284 -1.259 28.8 3.360 21700 9.985 28.7 3.357 486 6.186
2001 KWS-SU-NE-3 8660 9.066 1.03 0.030 6.4 1.856 505 6.225 8.73 2.167 406 6.006 21700 9.985 366 5.903 267 5.587
2001 KWS-SU-NE-4/D 7300 8.896 0.809 -0.212 5.545 1.713 369.5 5.912 5.67 1.735 260 5.561 17300 9.758 269 5.595 261.5 5.566
1999 SED-2 1900 7.550 0.7 -0.357 2.9 1.065 35 3.555 0.35 -1.050 20 2.996 14000 9.547 32 3.466 330 5.799
1999 SED-3 8900 9.094 4.4 1.482 12 2.485 200 5.298 27 3.296 100 4.605 26000 10.166 300 5.704 170 5.136
1999 SED-4 2000 7.601 0.7 -0.357 2.4 0.875 36 3.584 0.97 -0.030 51 3.932 9600 9.170 98 4.585 55 4.007
1999 SED-5 7500 8.923 2.4 0.875 6 1.792 83 4.419 1.2 0.182 38 3.638 15000 9.616 88 4.477 320 5.768
1999 SED-6 3500 8.161 2.1 0.742 5.1 1.629 56 4.025 1.5 0.405 43 3.761 19000 9.852 74 4.304 180 5.193
1999 SED-7 3000 8.006 1.9 0.642 3 1.099 44 3.784 0.98 -0.020 43 3.761 15000 9.616 64 4.159 230 5.438
1999 SED-8 6500 8.780 3.2 1.163 6.8 1.917 140 4.942 2.1 0.742 70 4.248 26000 10.166 89 4.489 310 5.737
1999 SED-9 8700 9.071 2.8 1.030 6.6 1.887 120 4.787 1.5 0.405 58 4.060 27000 10.204 78 4.357 710 6.565
1999 SED-10 12000 9.393 3.3 1.194 8.9 2.186 110 4.700 2.4 0.875 110 4.700 30000 10.309 120 4.787 600 6.397
1999 SED-11 7300 8.896 2.6 0.956 7.4 2.001 100 4.605 1.9 0.642 87 4.466 26000 10.166 98 4.585 970 6.877
1999 SED-13 13000 9.473 2.7 0.993 5.5 1.705 80 4.382 1 0.000 42 3.738 32000 10.373 31 3.434 420 6.040
1999 SED-14 11000 9.306 2.3 0.833 5.7 1.740 91 4.511 0.83 -0.186 34 3.526 27000 10.204 63 4.143 150 5.011
2000 SMP-E NT NT 9.19 2.218 114 4.736 1.64 0.495 NT NT 134 4.898 NT
2000 SMP-F NT NT 2.5 0.916 137 4.920 4.69 1.545 NT NT 122 4.804 NT
2000 SMP-J NT NT 9.34 2.234 152 5.024 1.89 0.637 NT NT 134 4.898 NT
2000 SMP-L NT NT 9.33 2.233 123 4.812 5.22 1.652 NT NT 177 5.176 NT
1998 SD-1 NT NT 11 2.398 140 4.942 4.8 1.569 NT NT 500 6.215 NT
1998 SD-2 NT NT 6.5 1.872 480 6.174 6.7 1.902 NT NT 520 6.254 NT
1998 SD-3 NT NT 4 1.386 110 4.700 3.1 1.131 NT NT 97 4.575 NT
1998 SD-4/D NT NT 1.5 0.405 99 4.595 4 1.386 NT NT 40.5 3.701 NT
1998 SD-5 NT NT 2.5 0.916 110 4.700 4.5 1.504 NT NT 49 3.892 NT
2000 BH1 15000 9.616 1.5 0.405 4.5 1.504 93 4.533 1 0.000 40 3.689 26000 10.166 14 2.639 500 6.215
2000 BH2 12000 9.393 1.8 0.588 3.2 1.163 63 4.143 0.79 -0.236 32 3.466 24000 10.086 26 3.258 410 6.016
2000 BH3 4400 8.389 0.55 -0.598 2.6 0.956 40 3.689 0.28 -1.273 17 2.833 16000 9.680 18 2.890 220 5.394
2000 BH4 5400 8.594 7.8 2.054 9.6 2.262 120 4.787 1.2 0.182 89 4.489 27000 10.204 150 5.011 260 5.561
2000 BH5 6100 8.716 2.3 0.833 6.7 1.902 120 4.787 0.82 -0.198 84 4.431 25000 10.127 18 2.890 480 6.174
2000 BH6 6700 8.810 1.7 0.531 4.2 1.435 50 3.912 0.62 -0.478 24 3.178 13000 9.473 350 5.858 210 5.347
2000 BH7 4800 8.476 3.5 1.253 0.65 -0.431 30 3.401 2.7 0.993 30 3.401 74000 11.212 2.8 1.030 500 6.215
2000 BH8 6300 8.748 20 2.996 8.6 2.152 890 6.791 11 2.398 540 6.292 130000 11.775 1,200 7.090 600 6.397
2000 BH9 4100 8.319 0.65 -0.431 1.7 0.531 39 3.664 0.335 -1.094 26 3.258 13000 9.473 13 2.565 140 4.942
2000 BH10 3500 8.161 0.6 -0.511 2.5 0.916 70 4.248 0.29 -1.238 15 2.708 10000 9.210 63 4.143 120 4.787
2000 BH11 7100 8.868 1.6 0.470 3.3 1.194 50 3.912 0.305 -1.187 18 2.890 17000 9.741 20 2.996 190 5.247
2000 BH12 21000 9.952 21 3.045 8.7 2.163 780 6.659 13 2.565 530 6.273 97000 11.482 1,200 7.090 660 6.492
2000 BH13 6200 8.732 2.1 0.742 3.5 1.253 73 4.290 0.88 -0.128 24 3.178 24000 10.086 58 4.060 270 5.598
2000 BH14 6400 8.764 5.9 1.775 43 3.761 90 4.500 0.74 -0.301 48 3.871 15000 9.616 150 5.011 150 5.011
2000 BH15 7400 8.909 1.8 0.588 7.7 2.041 93 4.533 0.69 -0.371 22 3.091 19000 9.852 34 3.526 270 5.598
2000 BH16 16000 9.680 24 3.178 11 2.398 500 6.215 9.5 2.251 580 6.363 120000 11.695 1,200 7.090 1,000 6.908
2000 MW9 12000 9.393 28 3.332 9.5 2.251 440 6.087 8.6 2.152 430 6.064 130000 11.775 1,000 6.908 690 6.537
2000 MW10 7200 8.882 10 2.303 10 2.303 940 6.846 3.6 1.281 2,400 7.783 69000 11.142 1,000 6.908 410 6.016
2000 MW11 3900 8.269 6.8 1.917 6.8 1.917 510 6.234 1.5 0.405 160 5.075 39000 10.571 420 6.040 290 5.670
2000 BH17 7500 8.923 1.6 0.470 4 1.386 41 3.714 0.95 -0.051 22 3.091 21000 9.952 21 3.045 200 5.298
2000 BH18 4800 8.476 1.4 0.336 3.1 1.131 58 4.060 0.33 -1.109 17 2.833 12000 9.393 28 3.332 150 5.011
1998 GS-1 NT NT 2.8 1.030 130 4.868 3.5 1.253 NT NT 120 4.787 NT
1998 GS-2 NT NT 2.3 0.833 66 4.190 2.1 0.742 NT NT 38 3.638 NT
1998 GS-3 NT NT 1.2 0.182 51 3.932 1.5 0.405 NT NT 30 3.401 NT
1998 GS-4 NT NT 16 2.773 1,200 7.090 28 3.332 NT NT 4,300 8.366 NT
1998 GS-5 NT NT 12 2.485 420 6.040 190 5.247 NT NT 1,100 7.003 NT
1998 GS-6 NT NT 0.315 -1.155 760 6.633 42 3.738 NT NT 4,200 8.343 NT
1998 GS-7 NT NT 3.3 1.194 89 4.489 4.6 1.526 NT NT 21 3.045 NT
1998 GS-8 NT NT 3.2 1.163 760 6.633 11 2.398 NT NT 1,100 7.003 NT
2001 KWS-SS-AR-1 7740 8.954 4.9 1.589 2.93 1.075 38.7 3.656 0.2435 -1.413 17.3 2.851 16500 9.711 13 2.565 258 5.553
2001 KWS-SS-AR-2 8860 9.089 9.01 2.198 3.78 1.330 108 4.682 1.11 0.104 68.5 4.227 25200 10.135 192 5.257 155 5.043
2001 KWS-SS-AR-3 8830 9.086 5.3 1.668 4.12 1.416 71 4.263 0.2545 -1.368 22.8 3.127 17300 9.758 24.6 3.203 770 6.646
2001 KWS-SS-AR-4 31800 10.367 34.2 3.532 4.89 1.587 1020 6.928 6.64 1.893 918 6.822 81700 11.311 2800 7.937 722 6.582
2001 KWS-SS-AR-5/D 23500 10.065 35.65 3.574 3.06 1.118 639 6.460 7 1.946 565.5 6.338 9585 9.168 4095 8.318 890 6.791
2001 KWS-SS-NE-1 19100 9.857 0.591 -0.526 13.2 2.580 374 5.924 3.15 1.147 152 5.024 69100 11.143 378 5.935 812 6.700
2001 KWS-SS-NE-2 3680 8.211 1.25 0.223 7.46 2.010 203 5.313 2.2 0.788 67.7 4.215 62900 11.049 722 6.582 386 5.956
2001 KWS-SS-NE-3 7830 8.966 0.515 -0.664 2.77 1.019 63.8 4.156 0.252 -1.378 17 2.833 20800 9.943 27.4 3.311 234 5.455
2001 KWS-SS-NE-4 8660 9.066 0.575 -0.553 4.89 1.587 68.7 4.230 0.382 -0.962 25.4 3.235 37200 10.524 58.7 4.072 266 5.583
2001 KWS-SS-WA-1 4740 8.464 0.814 -0.206 4.65 1.537 165 5.106 0.624 -0.472 62.6 4.137 16100 9.687 302 5.710 326 5.787
2001 KWS-SS-WA-2 9350 9.143 0.4985 -0.696 3.66 1.297 92.3 4.525 0.379 -0.970 29.3 3.378 24500 10.106 60.5 4.103 261 5.565
2001 KWS-SS-WA-3 2610 7.867 62.3 4.132 39.3 3.671 5000 8.517 3.21 1.166 687 6.532 286000 12.564 10500 9.259 1570 7.359
2001 KWS-SS-WA-4 6270 8.744 6.77 1.913 14.8 2.695 2440 7.800 1.55 0.438 538 6.288 169000 12.038 3300 8.102 1470 7.293
2001 KWS-SS-WA-5 5860 8.676 1.57 0.451 5.27 1.662 177 5.176 0.94 -0.062 1420 7.258 22800 10.035 1770 7.479 621 6.431

Number of observations 51 51 51 51 118 118 118 118 118 118 51 51 51 51 118 118 51 51
Data frequency distribution

Mean (M) 8549 6.68 5.77 244 4.8 222 41713.43 424 436
Standard deviation (S) 5636 11.66 5.74 539 18.0 417 49877.09 1227 323

Mean Lognormal (ML) 8.883 0.975 1.449 4.789 0.505 4.353 10.253 4.426 5.847
Standard deviation Lognormal(SL) 0.584 1.280 0.786 1.003 1.239 1.355 0.787 1.631 0.684
H-statistic (H) 1.934 2.615 2.011 2.191 2.413 2.704 2.1 2.829 2.012
95% UCL-lognormal 10028 9.66 6.71 243 4.70 327 48856 484 531

maximum detected 31800 62.3 43 5000 190 2400 286000 10500 1570

Exposure point concentration 10028 9.66 6.71 243 4.7 327 48856 484 531

95% UCL-lognormal  = EXP(ML + [0.5 x SL2 ]+ [SL x H / (n-1)1/2] ) NT = not tested.
NDE = not detected and eliminated because quantitation limit was more than 2 times greater than the maximum detected concentration.

95% UCL-normal  =  M + [t x S / (n)1/2]
Values in italics are one half of the reported SQL for a non-detect result.

LognormalLognormal Lognormal Lognormal LognormalLognormal Lognormal Lognormal Lognormal
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Date Sample
2000 SS-1
2000 SS-2
2000 SS-4
2000 SS-5
2000 SS-6
2000 SS-7
2000 SS-8
2000 SS-9
2000 SS-10
2000 SS-11
2000 SS-12/D
2000 SS-13
2000 SS-14
2000 SS-15
2000 SS-16
2000 SS-17
2000 SS-18
2000 SS-19
2000 SS-21
2000 SS-22
2000 SS-23
2000 SS-24
2000 SS-25
2000 SS-26/D
2000 SS-27
2000 SS-28
2000 SS-31
1998 SS-1
1998 SS-2
1998 SS-3
1998 SS-4
1998 SS-5
1998 SS-6
1998 SS-7
1998 SS-8
1998 SS-9
1998 SS-10
1998 SS-11
1998 SS-12
1998 SS-13
1998 SS-14
1998 SS-15
1998 SS-16
1998 SS-17
1998 SS-18
1998 SS-19
1998 SS-20
1998 SS-21/D
1998 SS-22
1998 SS-23
2001 KWS-SU-NE-1
2001 KWS-SU-NE-2
2001 KWS-SU-NE-3
2001 KWS-SU-NE-4/D
1999 SED-2
1999 SED-3
1999 SED-4
1999 SED-5
1999 SED-6
1999 SED-7
1999 SED-8
1999 SED-9
1999 SED-10
1999 SED-11
1999 SED-13
1999 SED-14
2000 SMP-E
2000 SMP-F
2000 SMP-J
2000 SMP-L
1998 SD-1
1998 SD-2
1998 SD-3
1998 SD-4/D
1998 SD-5
2000 BH1
2000 BH2
2000 BH3
2000 BH4
2000 BH5
2000 BH6
2000 BH7
2000 BH8
2000 BH9
2000 BH10
2000 BH11
2000 BH12
2000 BH13
2000 BH14
2000 BH15
2000 BH16
2000 MW9
2000 MW10
2000 MW11
2000 BH17
2000 BH18
1998 GS-1
1998 GS-2
1998 GS-3
1998 GS-4
1998 GS-5
1998 GS-6
1998 GS-7
1998 GS-8
2001 KWS-SS-AR-1
2001 KWS-SS-AR-2
2001 KWS-SS-AR-3
2001 KWS-SS-AR-4
2001 KWS-SS-AR-5/D
2001 KWS-SS-NE-1
2001 KWS-SS-NE-2
2001 KWS-SS-NE-3
2001 KWS-SS-NE-4
2001 KWS-SS-WA-1
2001 KWS-SS-WA-2
2001 KWS-SS-WA-3
2001 KWS-SS-WA-4
2001 KWS-SS-WA-5

Number of observations
Data frequency distribution

Mean (M)
Standard deviation (S)

Mean Lognormal (ML)
Standard deviation Lognormal(SL)
H-statistic (H)
95% UCL-lognormal

maximum detected

Exposure point concentration

Table G-29.  Calculation of Exposure Point Concentrations for Surface Soil / Sediment / Subsurface Soi

MERCURY
L 

MERCURY NICKEL L NICKEL SELENIUM
L 

SELENIUM SILVER L SILVER THALLIUM
L 

THALLIUM VANADIUM
L 

VANADIUM ZINC L ZINC PCB 1242
L PCB 
1242 PCB 1254

L PCB 
1254 PCB 1260

L PCB 
1260

0.656 -0.422 NT 0.68 -0.386 3.43 1.233 NT NT NT NT NT NT
5.17 1.643 NT 0.505 -0.683 42.4 3.747 NT NT NT NT NT NT
0.261 -1.343 NT 0.63 -0.462 0.63 -0.462 NT NT NT NT NT NT

0.0547 -2.906 NT 0.49 -0.713 0.49 -0.713 NT NT NT NT NT NT
0.0621 -2.779 NT 0.366 -1.005 0.366 -1.005 NT NT NT NT NT NT

7.5 2.015 NT 0.515 -0.664 78.5 4.363 NT NT NT NT NT NT
0.377 -0.976 NT 0.386 -0.952 0.386 -0.952 NT NT NT NT NT NT
6.25 1.833 NT 0.525 -0.644 12.7 2.542 NT NT NT NT NT NT
0.171 -1.766 NT 0.545 -0.607 0.545 -0.607 NT NT NT NT NT NT
0.125 -2.079 NT 0.3945 -0.930 0.3945 -0.930 NT NT NT NT NT NT
0.968 -0.033 NT 0.52575 -0.643 6.18 1.821 NT NT NT NT NT NT

0.0702 -2.656 NT 0.59 -0.528 0.59 -0.528 NT NT NT NT NT NT
0.0538 -2.922 NT 0.319 -1.143 0.319 -1.143 NT NT NT NT NT NT

1.2 0.182 NT 0.56 -0.580 0.56 -0.580 NT NT NT NT NT NT
0.0616 -2.787 NT 0.439 -0.823 0.439 -0.823 NT NT NT NT NT NT
0.0549 -2.902 NT 0.515 -0.664 0.515 -0.664 NT NT NT NT NT NT
0.0215 -3.840 NT 0.555 -0.589 0.555 -0.589 NT NT NT NT NT NT

1.33 0.285 NT 0.4745 -0.745 0.4745 -0.745 NT NT NT NT NT NT
0.0536 -2.926 NT 0.4125 -0.886 0.4125 -0.886 NT NT NT NT NT NT
0.0923 -2.383 NT 0.3235 -1.129 0.3235 -1.129 NT NT NT NT NT NT
0.0462 -3.075 NT 0.408 -0.896 0.408 -0.896 NT NT NT NT NT NT
0.0431 -3.144 NT 0.3625 -1.015 0.3625 -1.015 NT NT NT NT NT NT
0.227 -1.483 NT 0.3765 -0.977 0.3765 -0.977 NT NT NT NT NT NT

0.08105 -2.513 NT 0.39675 -0.924 0.39675 -0.924 NT NT NT NT NT NT
1.14 0.131 NT 0.525 -0.644 6.12 1.812 NT NT NT NT NT NT
7.77 2.050 NT 0.655 -0.423 37 3.611 NT NT NT NT NT NT
2.17 0.775 NT 0.65 -0.431 11.7 2.460 NT NT NT NT NT NT
0.08 -2.526 NT 2.8 1.030 0.55 -0.598 NT NT NT NT NT NT
0.02 -3.912 NT 2 0.693 0.65 -0.431 NT NT NT NT NT NT
0.02 -3.912 NT 1.5 0.405 0.7 -0.357 NT NT NT NT NT NT

0.017 -4.075 NT 0.55 -0.598 0.55 -0.598 NT NT NT NT NT NT
0.014 -4.269 NT 0.55 -0.598 0.55 -0.598 NT NT NT NT NT NT
0.066 -2.718 NT 0.55 -0.598 0.55 -0.598 NT NT NT NT NT NT

0.0165 -4.104 NT 1.9 0.642 0.55 -0.598 NT NT NT NT NT NT
0.056 -2.882 NT 3.2 1.163 0.55 -0.598 NT NT NT NT NT NT
0.67 -0.400 NT 1.3 0.262 5.9 1.775 NT NT NT NT NT NT

0.017 -4.075 NT 0.55 -0.598 0.55 -0.598 NT NT NT NT NT NT
0.068 -2.688 NT 0.55 -0.598 0.55 -0.598 NT NT NT NT NT NT
0.045 -3.101 NT 0.55 -0.598 0.55 -0.598 NT NT NT NT NT NT
0.034 -3.381 NT 1.9 0.642 0.55 -0.598 NT NT NT NT NT NT

0.0175 -4.046 NT 1.4 0.336 0.6 -0.511 NT NT NT NT NT NT
0.09 -2.408 NT 1.9 0.642 0.55 -0.598 NT NT NT NT NT NT
0.07 -2.659 NT 3.3 1.194 0.6 -0.511 NT NT NT NT NT NT
1.9 0.642 NT 1.5 0.405 0.55 -0.598 NT NT NT NT NT NT

0.018 -4.017 NT 1.6 0.470 21 3.045 NT NT NT NT NT NT
0.0205 -3.887 NT 1.9 0.642 0.7 -0.357 NT NT NT NT NT NT
0.043 -3.147 NT 3.2 1.163 0.55 -0.598 NT NT NT NT NT NT
0.929 -0.074 NT 2.5 0.916 18 2.890 NT NT NT NT NT NT

0.0175 -4.046 NT 1.3 0.262 37 3.611 NT NT NT NT NT NT
0.045 -3.101 NT 0.55 -0.598 0.55 -0.598 NT NT NT NT NT NT
3.05 1.115 24.3 3.190 2.91 1.068 29 3.367 0.655 -0.423 55.4 4.015 390 5.966 0.1275 -2.060 0.742 -0.298 1.3 0.262

0.0578 -2.851 39 3.664 3.72 1.314 0.525 -0.644 0.525 -0.644 46.2 3.833 63.7 4.154 0.01085 -4.524 0.01085 -4.524 0.119 -2.129
7.45 2.008 31.4 3.447 1.58 0.457 79.3 4.373 0.725 -0.322 105 4.654 831 6.723 0.2765 -1.286 3.16 1.151 2.51 0.920
5.785 1.755 26.3 3.270 2.63 0.967 58.75 4.073 0.5825 -0.540 57.2 4.047 579 6.361 0.18525 -1.686 2.015 0.701 1.22 0.199
0.02 -3.912 20 2.996 0.7 -0.357 0.7 -0.357 0.7 -0.357 21 3.045 130 4.868 0.063 -2.765 0.072 -2.631 0.051 -2.976
0.28 -1.273 44 3.784 1.55 0.438 1.55 0.438 1.55 0.438 72 4.277 560 6.328 0.26 -1.347 0.25 -1.386 0.25 -1.386
0.05 -2.996 20 2.996 0.7 -0.357 0.7 -0.357 0.7 -0.357 17 2.833 180 5.193 0.029 -3.540 0.12 -2.120 0.089 -2.419
0.18 -1.715 25 3.219 0.55 -0.598 0.55 -0.598 0.55 -0.598 66 4.190 140 4.942 0.009 -4.711 0.009 -4.711 0.009 -4.711
0.045 -3.101 25 3.219 0.75 -0.288 0.75 -0.288 0.38 -0.968 28 3.332 200 5.298 0.058 -2.847 0.14 -1.966 0.044 -3.124
0.094 -2.364 25 3.219 0.8 -0.223 1.8 0.588 0.39 -0.942 25 3.219 190 5.247 0.048 -3.037 0.12 -2.120 0.055 -2.900
0.16 -1.833 36 3.584 1.1 0.095 1.1 0.095 0.55 -0.598 44 3.784 330 5.799 0.11 -2.207 0.17 -1.772 0.11 -2.207
0.12 -2.120 30 3.401 1.15 0.140 1.15 0.140 0.6 -0.511 52 3.951 220 5.394 0.091 -2.397 0.15 -1.897 0.093 -2.375
0.12 -2.120 52 3.951 1.15 0.140 1.15 0.140 1.15 0.140 85 4.443 360 5.886 0.091 -2.397 0.13 -2.040 0.12 -2.120
0.12 -2.120 39 3.664 1.2 0.182 1.2 0.182 0.6 -0.511 57 4.043 290 5.670 0.12 -2.120 0.16 -1.833 0.12 -2.120
0.069 -2.674 18 2.890 0.85 -0.163 0.85 -0.163 0.43 -0.844 62 4.127 83 4.419 0.034 -3.381 0.097 -2.333 0.082 -2.501

0.1 -2.303 15 2.708 0.7 -0.357 0.7 -0.357 0.36 -1.022 41 3.714 92 4.522 0.073 -2.617 0.15 -1.897 0.036 -3.324
0.84 -0.174 NT 0.725 -0.322 4.75 1.558 NT NT NT 0.0546 -2.908 0.0685 -2.681 0.0596 -2.820
0.58 -0.545 NT 1.2 0.182 1.2 0.182 NT NT NT 0.0522 -2.953 0.137 -1.988 0.084 -2.477
0.412 -0.887 NT 1.045 0.044 1.045 0.044 NT NT NT 0.02455 -3.707 0.0905 -2.402 0.0763 -2.573
0.456 -0.785 NT 0.488 -0.717 0.488 -0.717 NT NT NT 0.354 -1.038 0.571 -0.560 0.409 -0.894
0.87 -0.139 NT 1.05 0.049 1.05 0.049 NT NT NT NT NT NT
0.58 -0.545 NT 1.15 0.140 7.6 2.028 NT NT NT NT NT NT
0.16 -1.833 NT 0.65 -0.431 1.6 0.470 NT NT NT NT NT NT
0.943 -0.059 NT 0.725 -0.322 0.725 -0.322 NT NT NT NT NT NT
0.098 -2.323 NT 0.8 -0.223 0.8 -0.223 NT NT NT NT NT NT

0.0185 -3.990 38 3.638 87 4.466 0.55 -0.598 0.55 -0.598 55 4.007 74 4.304 0.0095 -4.656 0.013 -4.343 0.0094 -4.667
0.02 -3.912 16 2.773 8.6 2.152 0.6 -0.511 0.6 -0.511 51 3.932 72 4.277 0.01 -4.605 0.028 -3.576 0.027 -3.612

0.0185 -3.990 12 2.485 6.4 1.856 0.55 -0.598 0.55 -0.598 32 3.466 32 3.466 0.0095 -4.656 0.007 -4.962 0.007 -4.962
0.25 -1.386 22 3.091 10 2.303 0.6 -0.511 0.6 -0.511 31 3.434 100 4.605 0.01 -4.605 0.088 -2.430 0.1 -2.303
0.02 -3.912 27 3.296 0.6 -0.511 0.6 -0.511 0.6 -0.511 43 3.761 66 4.190 0.1 -2.303 0.1 -2.303 0.1 -2.303
0.04 -3.219 20 2.996 0.55 -0.598 0.55 -0.598 0.55 -0.598 32 3.466 63 4.143 0.37 -0.994 NDE NDE
0.02 -3.912 0.65 -0.431 0.65 -0.431 0.65 -0.431 0.65 -0.431 130 4.868 38 3.638 0.021 -3.863 0.021 -3.863 0.021 -3.863
0.31 -1.171 36 3.584 0.55 -0.598 9.2 2.219 0.55 -0.598 54 3.989 1,300 7.170 0.375 -0.981 NDE NDE
0.05 -2.996 13 2.565 0.65 -0.431 0.65 -0.431 0.65 -0.431 28 3.332 31 3.434 0.022 -3.817 0.022 -3.817 0.022 -3.817

0.015 -4.200 76 4.331 0.6 -0.511 0.6 -0.511 0.6 -0.511 16 2.773 65 4.174 0.095 -2.354 0.095 -2.354 0.095 -2.354
0.02 -3.912 12 2.485 0.6 -0.511 0.6 -0.511 0.6 -0.511 31 3.434 50 3.912 0.047 -3.058 0.051 -2.976 0.0105 -4.556
0.13 -2.040 100 4.605 0.65 -0.431 0.65 -0.431 0.65 -0.431 81 4.394 1,500 7.313 2 0.531 0.22 -1.514 0.055 -2.900
0.04 -3.219 13 2.565 0.55 -0.598 0.55 -0.598 0.55 -0.598 46 3.829 84 4.431 0.043 -3.147 0.033 -3.411 0.02 -3.912
0.09 -2.408 12 2.485 0.55 -0.598 0.55 -0.598 0.55 -0.598 27 3.296 77 4.344 0.049 -3.016 0.049 -3.016 0.049 -3.016
0.02 -3.912 18 2.890 0.6 -0.511 0.6 -0.511 0.6 -0.511 28 3.332 110 4.700 0.046 -3.079 0.014 -4.269 0.0105 -4.556
0.23 -1.470 63 4.143 0.65 -0.431 14 2.639 0.65 -0.431 94 4.543 10,000 9.210 1 0.182 0.094 -2.364 0.11 -2.207
0.09 -2.408 53 3.970 0.6 -0.511 12 2.485 0.6 -0.511 52 3.951 1,700 7.438 0.42 -0.868 0.1 -2.303 0.063 -2.765
0.16 -1.833 40 3.689 0.65 -0.431 2.8 1.030 0.65 -0.431 35 3.555 930 6.835 0.09 -2.408 0.074 -2.604 0.081 -2.513
0.06 -2.813 40 3.689 0.65 -0.431 0.65 -0.431 0.65 -0.431 32 3.466 440 6.087 0.011 -4.510 0.011 -4.510 0.033 -3.411

0.015 -4.200 16 2.773 0.6 -0.511 0.6 -0.511 0.6 -0.511 55 4.007 54 3.989 2 0.693 0.2 -1.609 0.2 -1.609
0.05 -2.996 9.2 2.219 0.65 -0.431 0.65 -0.431 0.65 -0.431 24 3.178 34 3.526 0.011 -4.510 0.011 -4.510 0.014 -4.269
0.12 -2.120 NT 3.1 1.131 0.7 -0.357 NT NT NT NT NT NT
0.092 -2.386 NT 0.65 -0.431 0.65 -0.431 NT NT NT NT NT NT
0.81 -0.211 NT 0.65 -0.431 0.65 -0.431 NT NT NT NT NT NT
0.35 -1.050 NT 14 2.639 12 2.485 NT NT NT NT NT NT
0.28 -1.273 NT 13 2.565 9.4 2.241 NT NT NT NT NT NT

0.019 -3.963 NT 25 3.219 18 2.890 NT NT NT NT NT NT
0.053 -2.937 NT 2.6 0.956 0.65 -0.431 NT NT NT NT NT NT

3.7 1.308 NT 0.75 -0.288 0.75 -0.288 NT NT NT NT NT NT
0.0851 -2.464 9.76 2.278 0.487 -0.719 0.599 -0.512 1.34 0.293 23.9 3.174 44.3 3.791 0.0106 -4.547 0.0106 -4.547 0.00785 -4.847
0.348 -1.056 20 2.996 0.58 -0.545 1.92 0.652 3.1 1.131 54.2 3.993 233 5.451 0.0127 -4.366 0.0557 -2.888 0.0224 -3.799
0.145 -1.931 10.7 2.370 0.51 -0.673 0.992 -0.008 0.51 -0.673 27.2 3.303 65.3 4.179 0.0111 -4.501 0.0718 -2.634 0.0323 -3.433

0.0701 -2.658 232 5.447 0.56 -0.580 13.2 2.580 3.12 1.138 662 6.495 2990 8.003 0.01095 -4.514 0.0518 -2.960 0.01095 -4.514
0.625 -0.470 74.1 4.305 0.61 -0.494 102.5 4.630 8.085 2.090 185.5 5.223 1365 7.219 0.02495 -3.691 0.0772 -2.561 0.05875 -2.834
0.144 -1.938 35.6 3.572 6.3 1.841 0.55 -0.598 0.55 -0.598 58.3 4.066 1010 6.918 0.122 -2.104 0.119 -2.129 0.048 -3.037
0.344 -1.067 22.7 3.122 6.19 1.823 0.56 -0.580 0.56 -0.580 16.3 2.791 850 6.745 0.149 -1.904 0.111 -2.198 0.022 -3.817
0.101 -2.293 12.8 2.549 1.84 0.610 0.515 -0.664 0.515 -0.664 24.8 3.211 48.1 3.873 0.0102 -4.585 0.0102 -4.585 0.0102 -4.585
0.311 -1.168 11.7 2.460 2.85 1.047 0.575 -0.553 0.575 -0.553 25.8 3.250 112 4.718 0.0568 -2.868 0.0384 -3.260 0.00737 -4.910
0.265 -1.328 14.2 2.653 9.78 2.280 0.771 -0.260 0.515 -0.664 25.1 3.223 148 4.997 0.0477 -3.043 0.123 -2.096 0.105 -2.254
0.23 -1.470 23.3 3.148 3.41 1.227 0.4985 -0.696 0.4985 -0.696 32.1 3.469 98.9 4.594 0.01055 -4.552 0.01055 -4.552 0.0228 -3.781
0.636 -0.453 118 4.771 10.6 2.361 0.595 -0.519 5.95 1.783 28.7 3.357 2290 7.736 0.0104 -4.566 0.15 -1.897 0.00913 -4.696
0.287 -1.248 88.5 4.483 13.3 2.588 0.6 -0.511 6 1.792 33.6 3.515 1670 7.421 0.01215 -4.410 0.01215 -4.410 0.0126 -4.374
0.512 -0.669 62.3 4.132 4.3 1.459 0.56 -0.580 0.56 -0.580 27.9 3.329 500 6.215 0.01025 -4.580 0.01025 -4.580 0.0215 -3.840

118 118 51 51 118 118 118 118 51 51 51 51 51 51 55 55 53 53 53 53

0.63 36.1 2.74 6.05 1.08 59.5 645 0.167 0.197 0.156
1.52 37.1 8.55 16.00 1.53 91.3 1481 0.378 0.507 0.408

-1.977 3.242 0.096 0.239 -0.304 3.763 5.369 -2.978 -2.705 -3.019
1.615 0.880 1.046 1.448 0.688 0.655 1.392 1.431 1.345 1.322
2.811 2.187 2.23 2.629 2.015 1.988 2.748 2.665 2.635 2.609
0.776 49.5 2.36 5.15 1.14 64.2 971 0.238 0.270 0.189

7.77 232 87 102.5 8.085 662 10000 2 3.16 2.51

0.776 49.5 2.36 5.15 1.14 64.2 971 0.238 0.27 0.189

95% UCL-lognormal  = EXP(ML + [0.5 x SL2 ]+ [SL x H / (n-1)1/2] ) NT = not tested.
NDE = not detected and eliminated because quantitation limit was more than 2 times greater than the maximum detected concentration.

95% UCL-normal  =  M + [t x S / (n)1/2]
Values in italics are one half of the reported SQL for a non-detect result.

Lognormal Lognormal LognormalLognormal Lognormal Lognormal LognormalLognormal Lognormal Lognormal
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Date Sample
2000 SS-1
2000 SS-2
2000 SS-4
2000 SS-5
2000 SS-6
2000 SS-7
2000 SS-8
2000 SS-9
2000 SS-10
2000 SS-11
2000 SS-12/D
2000 SS-13
2000 SS-14
2000 SS-15
2000 SS-16
2000 SS-17
2000 SS-18
2000 SS-19
2000 SS-21
2000 SS-22
2000 SS-23
2000 SS-24
2000 SS-25
2000 SS-26/D
2000 SS-27
2000 SS-28
2000 SS-31
1998 SS-1
1998 SS-2
1998 SS-3
1998 SS-4
1998 SS-5
1998 SS-6
1998 SS-7
1998 SS-8
1998 SS-9
1998 SS-10
1998 SS-11
1998 SS-12
1998 SS-13
1998 SS-14
1998 SS-15
1998 SS-16
1998 SS-17
1998 SS-18
1998 SS-19
1998 SS-20
1998 SS-21/D
1998 SS-22
1998 SS-23
2001 KWS-SU-NE-1
2001 KWS-SU-NE-2
2001 KWS-SU-NE-3
2001 KWS-SU-NE-4/D
1999 SED-2
1999 SED-3
1999 SED-4
1999 SED-5
1999 SED-6
1999 SED-7
1999 SED-8
1999 SED-9
1999 SED-10
1999 SED-11
1999 SED-13
1999 SED-14
2000 SMP-E
2000 SMP-F
2000 SMP-J
2000 SMP-L
1998 SD-1
1998 SD-2
1998 SD-3
1998 SD-4/D
1998 SD-5
2000 BH1
2000 BH2
2000 BH3
2000 BH4
2000 BH5
2000 BH6
2000 BH7
2000 BH8
2000 BH9
2000 BH10
2000 BH11
2000 BH12
2000 BH13
2000 BH14
2000 BH15
2000 BH16
2000 MW9
2000 MW10
2000 MW11
2000 BH17
2000 BH18
1998 GS-1
1998 GS-2
1998 GS-3
1998 GS-4
1998 GS-5
1998 GS-6
1998 GS-7
1998 GS-8
2001 KWS-SS-AR-1
2001 KWS-SS-AR-2
2001 KWS-SS-AR-3
2001 KWS-SS-AR-4
2001 KWS-SS-AR-5/D
2001 KWS-SS-NE-1
2001 KWS-SS-NE-2
2001 KWS-SS-NE-3
2001 KWS-SS-NE-4
2001 KWS-SS-WA-1
2001 KWS-SS-WA-2
2001 KWS-SS-WA-3
2001 KWS-SS-WA-4
2001 KWS-SS-WA-5

Number of observations
Data frequency distribution

Mean (M)
Standard deviation (S)

Mean Lognormal (ML)
Standard deviation Lognormal(SL)
H-statistic (H)
95% UCL-lognormal

maximum detected

Exposure point concentration

Table G-29.  Calculation of Exposure Point Concentrations for Surface Soil / Sediment / Subsurface Soi

BENZO(A) 
ANTHRACENE

L BENZO(A) 
ANTHRACENE

BENZO(A) 
PYRENE

L BENZO(A) 
PYRENE

BENZO(B) 
FLUORANTHENE

L BENZO(B) 
FLUORANTHENE

BENZO(K) 
FLUORANTHENE

L BENZO(K) 
FLUORANTHENE CHRYSENE L CHYRSENE

DIBENZ(A,H) 
ANTHRACENE

L DIBENZ(A,H) 
ANTHRACENE

INDENO(1,2,3-
CD)PYRENE

0.174 -1.749 0.369 -0.997 0.285 -1.255 0.362 -1.016 0.208 -1.570 0.188 -1.671 0.0945
0.364 -1.011 0.388 -0.947 0.447 -0.805 0.308 -1.178 0.450 -0.799 0.168 -1.784 0.197
0.396 -0.926 0.527 -0.641 0.587 -0.533 0.441 -0.819 0.552 -0.594 0.385 -0.955 0.262

0.0201 -3.907 0.0875 -2.436 0.0432 -3.142 0.0663 -2.714 0.024 -3.738 0.03045 -3.492 0.0117
0.107 -2.235 0.469 -0.757 0.384 -0.957 0.408 -0.896 0.114 -2.172 0.03025 -3.498 0.164
2.03 0.708 2.26 0.815 2.07 0.728 1.84 0.610 2.120 0.751 0.333 -1.100 0.619
0.25 -1.386 0.286 -1.252 0.318 -1.146 0.252 -1.378 0.296 -1.217 0.1415 -1.955 0.118
0.141 -1.959 0.167 -1.790 0.239 -1.431 0.782 -0.246 0.121 -2.112 0.15 -1.897 0.0507
0.525 -0.644 0.561 -0.578 0.572 -0.559 0.336 -1.091 0.582 -0.541 0.14 -1.966 0.274

1 0.247 1 0.231 1 0.215 1 -0.383 1.400 0.336 0.0638 -2.752 0.678
0.219 -1.519 0.369 -0.997 0.3145 -1.157 0.3375 -1.086 0.284 -1.259 0.253 -1.374 0.11

0.0608 -2.800 0.0853 -2.462 0.117 -2.146 0.0589 -2.832 0.080 -2.521 0.0287 -3.551 0.0494
0.00857 -4.759 0.011 -4.510 0.00944 -4.663 0.00938 -4.669 0.012 -4.457 0.02985 -3.512 0.0043
0.0698 -2.662 1.5 0.405 0.288 -1.245 0.456 -0.785 0.114 -2.172 0.4035 -0.908 0.1615
0.321 -1.136 0.533 -0.629 0.383 -0.960 0.318 -1.146 0.356 -1.033 0.152 -1.884 0.144
0.24 -1.427 0.248 -1.394 0.261 -1.343 0.146 -1.924 0.296 -1.217 0.1485 -1.907 0.125

0.0385 -3.257 0.036 -3.324 0.0424 -3.161 0.0243 -3.717 0.048 -3.045 0.0302 -3.500 0.0244
1.19 0.174 2.05 0.718 1.3 0.262 1.15 0.140 1.230 0.207 0.803 -0.219 0.685
0.646 -0.437 0.76 -0.274 0.938 -0.064 0.395 -0.929 0.786 -0.241 0.1475 -1.914 0.364
1.48 0.392 2.95 1.082 1.97 0.678 1.74 0.554 1.640 0.495 1.47 0.385 1.55

0.0193 -3.948 0.0218 -3.826 0.0556 -2.890 0.0339 -3.384 0.024 -3.742 0.0308 -3.480 0.0127
0.0931 -2.374 0.169 -1.778 0.142 -1.952 0.077 -2.564 0.116 -2.154 0.1475 -1.914 0.0879
0.00885 -4.727 0.0171 -4.069 0.0312 -3.467 0.0334 -3.399 0.02895 -3.542 0.02895 -3.542 0.0102

0.996 -0.004 1.18 0.166 1.0165 0.016 0.5625 -0.575 1.320 0.278 0.2825 -1.264 0.487
0.0517 -2.962 0.114 -2.172 0.115 -2.163 0.197 -1.625 0.072 -2.635 0.3305 -1.107 0.0354
0.156 -1.858 0.197 -1.625 0.29 -1.238 0.248 -1.394 0.244 -1.411 0.492 -0.709 0.116
0.184 -1.693 0.248 -1.394 0.328 -1.115 0.923 -0.080 0.249 -1.390 0.3185 -1.144 0.0873
0.58 -0.545 0.49 -0.713 0.51 -0.673 0.69 -0.371 0.620 -0.478 0.11 -2.207 0.095
0.06 -2.813 0.058 -2.847 0.07 -2.659 0.051 -2.976 0.070 -2.659 0.215 -1.537 0.215
0.56 -0.580 0.47 -0.755 0.49 -0.713 0.57 -0.562 0.520 -0.654 0.215 -1.537 0.098
0.63 -0.462 0.55 -0.598 1 0.095 0.19 -1.661 0.610 -0.494 0.19 -1.661 0.12
0.092 -2.386 0.082 -2.501 0.098 -2.323 0.079 -2.538 0.100 -2.303 0.185 -1.687 0.046
0.77 -0.261 0.59 -0.528 0.71 -0.342 0.6 -0.511 0.240 -1.427 0.18 -1.715 0.1
0.16 -1.833 0.15 -1.897 0.14 -1.966 0.19 -1.661 0.160 -1.833 0.18 -1.715 0.18
0.52 -0.654 0.43 -0.844 0.42 -0.868 0.46 -0.777 0.500 -0.693 0.18 -1.715 0.096
0.16 -1.833 0.18 -1.715 0.18 -1.715 0.17 -1.772 0.190 -1.661 0.18 -1.715 0.046
0.32 -1.139 0.25 -1.386 0.28 -1.273 0.25 -1.386 0.320 -1.139 0.19 -1.661 0.095
0.82 -0.198 0.64 -0.446 0.71 -0.342 0.64 -0.446 0.840 -0.174 0.185 -1.687 0.19
0.36 -1.022 0.29 -1.238 0.25 -1.386 0.34 -1.079 0.360 -1.022 0.18 -1.715 0.079
0.15 -1.897 0.13 -2.040 0.16 -1.833 0.13 -2.040 0.150 -1.897 0.19 -1.661 0.19

0.195 -1.635 0.195 -1.635 0.195 -1.635 0.195 -1.635 0.055 -2.900 0.195 -1.635 0.195
0.41 -0.892 0.36 -1.022 0.42 -0.868 0.4 -0.916 0.420 -0.868 0.185 -1.687 0.062
29 3.367 20 2.996 13 2.565 21 3.045 25.000 3.219 0.19 -1.661 8
0.2 -1.609 0.17 -1.772 0.21 -1.561 0.21 -1.561 0.210 -1.561 0.185 -1.687 0.185

0.25 -1.386 0.24 -1.427 0.31 -1.171 0.29 -1.238 0.260 -1.347 0.2 -1.609 0.074
0.225 -1.492 0.225 -1.492 0.225 -1.492 0.225 -1.492 0.225 -1.492 0.225 -1.492 0.225

5 1.629 8 2.041 8 2.054 10 2.303 6.500 1.872 0.9 -0.105 2
1 0.072 1 -0.157 1 -0.062 1 -0.051 1.400 0.336 0.19 -1.661 0.1235

0.14 -1.966 0.195 -1.635 0.19 -1.661 0.19 -1.661 0.170 -1.772 0.195 -1.635 0.195
1 0.095 0.92 -0.083 2 0.693 0.185 -1.687 1.000 0.000 0.17 -1.772 0.12

0.0501 -2.994 0.463 -0.770 0.598 -0.514 0.266 -1.324 0.446 -0.807 0.0868 -2.444 0.318
0.0409 -3.197 0.382 -0.962 0.347 -1.058 0.216 -1.532 0.356 -1.033 0.117 -2.146 0.197
0.108 -2.226 0.509 -0.675 0.493 -0.707 0.129 -2.048 0.436 -0.830 0.942 -0.060 0.25
0.0985 -2.318 0.0997 -2.306 0.134 -2.010 0.06885 -2.676 0.0985 -2.318 0.642 -0.443 0.0985

0.17 -1.772 0.28 -1.273 0.47 -0.755 0.47 -0.755 0.330 -1.109 0.047 -3.058 0.23
0.19 -1.661 0.33 -1.109 0.45 -0.799 0.43 -0.844 0.340 -1.079 0.5 -0.693 0.5
0.74 -0.301 0.93 -0.073 0.96 -0.041 1.1 0.095 0.910 -0.094 0.13 -2.040 0.11
0.15 -1.897 0.23 -1.470 0.29 -1.238 0.25 -1.386 0.220 -1.514 0.175 -1.743 0.036
0.6 -0.511 0.66 -0.416 0.58 -0.545 0.56 -0.580 0.780 -0.248 0.23 -1.470 1.2

0.42 -0.868 0.49 -0.713 0.5 -0.693 0.48 -0.734 0.600 -0.511 1.15 0.140 0.64
0.75 -0.288 0.87 -0.139 1 0.000 0.94 -0.062 1.200 0.182 1.85 0.615 1.5
0.51 -0.673 0.67 -0.400 0.77 -0.261 0.62 -0.478 0.770 -0.261 1.9 0.642 0.98
0.24 -1.427 0.48 -0.734 0.81 -0.211 0.78 -0.248 0.460 -0.777 0.38 -0.968 0.38
0.53 -0.635 0.75 -0.288 0.84 -0.174 0.74 -0.301 0.900 -0.105 2 0.693 1.2
0.58 -0.545 0.54 -0.616 0.43 -0.844 0.44 -0.821 0.600 -0.511 0.19 -1.661 0.92
0.92 -0.083 0.85 -0.163 0.79 -0.236 0.74 -0.301 0.960 -0.041 0.24 -1.427 0.86

0.0983 -2.320 0.129 -2.048 0.193 -1.645 0.119 -2.129 0.04795 -3.038 0.04795 -3.038 0.0875
0.165 -1.802 0.279 -1.277 0.884 -0.123 1.34 0.293 0.72 -0.329 0.72 -0.329 0.137
0.159 -1.839 0.235 -1.448 0.446 -0.807 0.481 -0.732 0.272 -1.302 0.3065 -1.183 0.146
0.114 -2.172 0.132 -2.025 0.287 -1.248 0.523 -0.648 0.199 -1.614 0.448 -0.803 0.0927
0.46 -0.777 0.48 -0.734 0.77 -0.261 0.53 -0.635 0.610 -0.494 0.32 -1.139 0.091
0.27 -1.309 0.31 -1.171 0.41 -0.892 0.3 -1.204 0.310 -1.171 0.365 -1.008 0.365
0.51 -0.673 0.4 -0.916 0.39 -0.942 0.37 -0.994 0.520 -0.654 0.1 -2.303 0.13
0.645 -0.439 0.58 -0.545 0.675 -0.393 0.5 -0.693 0.790 -0.236 0.24 -1.427 0.1725
0.43 -0.844 0.41 -0.892 0.61 -0.494 0.39 -0.942 0.440 -0.821 0.265 -1.328 0.062
0.14 -1.966 0.13 -2.040 0.096 -2.343 0.12 -2.120 0.140 -1.966 0.185 -1.687 0.12
0.13 -2.040 0.13 -2.040 0.12 -2.120 0.12 -2.120 0.140 -1.966 0.195 -1.635 0.092
0.18 -1.715 0.18 -1.715 0.18 -1.715 0.18 -1.715 0.180 -1.715 0.18 -1.715 0.18
0.59 -0.528 0.52 -0.654 0.44 -0.821 0.46 -0.777 0.640 -0.446 0.13 -2.040 0.6
0.15 -1.897 0.16 -1.833 0.16 -1.833 0.14 -1.966 0.160 -1.833 0.205 -1.585 0.11
0.11 -2.207 0.1 -2.303 0.094 -2.364 0.099 -2.313 0.120 -2.120 0.185 -1.687 0.083
0.21 -1.561 0.21 -1.561 0.21 -1.561 0.21 -1.561 0.210 -1.561 0.21 -1.561 0.21
1.2 0.182 1 0.000 1 0.000 0.88 -0.128 1.200 0.182 0.17 -1.772 0.59

0.15 -1.897 0.14 -1.966 0.11 -2.207 0.13 -2.040 0.150 -1.897 0.215 -1.537 0.12
9 2.175 8 2.067 5 1.686 6 1.740 8.300 2.116 2.5 0.916 13

0.065 -2.733 0.063 -2.765 0.066 -2.718 0.051 -2.976 0.074 -2.604 0.2 -1.609 0.047
0.052 -2.957 0.21 -1.561 0.052 -2.957 0.21 -1.561 0.073 -2.617 0.21 -1.561 0.21
0.46 -0.777 0.4 -0.916 0.45 -0.799 0.45 -0.799 0.540 -0.616 0.11 -2.207 0.13
0.55 -0.598 0.52 -0.654 0.5 -0.693 0.57 -0.562 0.590 -0.528 0.12 -2.120 0.21
0.2 -1.609 0.2 -1.609 0.2 -1.609 0.2 -1.609 0.200 -1.609 0.2 -1.609 0.2
0.37 -0.994 0.31 -1.171 0.36 -1.022 0.33 -1.109 0.410 -0.892 0.11 -2.207 0.13
0.26 -1.347 0.19 -1.661 0.18 -1.715 0.19 -1.661 0.270 -1.309 0.056 -2.882 0.18

8 2.054 6 1.792 4.6 1.526 5 1.609 7.000 1.946 0.95 -0.051 2
0.21 -1.561 0.18 -1.715 0.14 -1.966 0.15 -1.897 0.210 -1.561 0.09 -2.408 0.39
0.37 -0.994 0.34 -1.079 0.32 -1.139 0.3 -1.204 0.410 -0.892 0.95 -0.051 0.36
0.065 -2.733 0.068 -2.688 0.048 -3.037 0.051 -2.976 0.072 -2.631 0.19 -1.661 0.12
0.087 -2.442 0.072 -2.631 0.08 -2.526 0.063 -2.765 0.082 -2.501 0.22 -1.514 0.22

1 0.000 0.92 -0.083 0.98 -0.020 0.82 -0.198 1.000 0.000 0.215 -1.537 0.19
0.12 -2.120 0.14 -1.966 0.15 -1.897 0.13 -2.040 0.130 -2.040 0.21 -1.561 0.043
0.053 -2.937 0.066 -2.718 0.095 -2.354 0.062 -2.781 0.062 -2.781 0.195 -1.635 0.195
0.29 -1.238 0.29 -1.238 0.38 -0.968 0.2 -1.609 0.410 -0.892 0.195 -1.635 0.045
0.45 -0.799 0.41 -0.892 0.47 -0.755 0.44 -0.821 0.470 -0.755 0.21 -1.561 0.12

0.215 -1.537 0.215 -1.537 0.215 -1.537 0.215 -1.537 0.215 -1.537 0.215 -1.537 0.215
0.245 -1.406 0.245 -1.406 0.245 -1.406 0.245 -1.406 0.053 -2.937 0.245 -1.406 0.245

0.00595 -5.124 0.00882 -4.731 0.00925 -4.683 0.00561 -5.183 0.006 -5.077 0.01015 -4.590 0.0049
0.28 -1.273 0.296 -1.217 0.275 -1.291 0.163 -1.814 0.339 -1.082 0.0291 -3.537 0.163
0.104 -2.263 0.231 -1.465 0.167 -1.790 0.13 -2.040 0.159 -1.839 0.243 -1.415 0.19

0.0115 -4.465 0.0164 -4.110 0.00985 -4.620 0.0111 -4.501 0.015 -4.213 0.0123 -4.398 0.0123
0.0584 -2.840 0.2825 -1.264 0.10295 -2.274 0.081 -2.513 0.094 -2.360 0.4276 -0.850 0.0465
0.214 -1.542 0.681 -0.384 0.688 -0.374 0.378 -0.973 0.707 -0.347 0.0759 -2.578 0.432
0.111 -2.198 0.0655 -2.726 0.134 -2.010 0.117 -2.146 0.215 -1.537 0.184 -1.693 0.0857
0.327 -1.118 0.255 -1.366 0.303 -1.194 0.173 -1.754 0.416 -0.877 0.169 -1.778 0.154

0.0987 -2.316 0.0592 -2.827 0.0635 -2.757 0.0395 -3.231 0.103 -2.273 0.0271 -3.608 0.0381
0.168 -1.784 0.899 -0.106 0.559 -0.582 0.268 -1.317 0.499 -0.695 1.025 0.025 0.264
5.86 1.768 6.25 1.833 6.37 1.852 3.82 1.340 7.090 1.959 1.065 0.063 4.11

0.0896 -2.412 0.306 -1.184 0.354 -1.038 0.211 -1.556 0.346 -1.061 0.302 -1.197 0.156
0.117 -2.146 0.113 -2.180 0.123 -2.096 0.109 -2.216 0.150 -1.897 0.0234 -3.755 0.0653
0.894 -0.112 0.873 -0.136 1.31 0.270 0.649 -0.432 1.110 0.104 0.218 -1.523 0.684

118 118 118 118 118 118 118 118 118 118 118 118 118

0.811 0.807 0.730 0.736 0.854 0.322 0.476
2.908 2.192 1.594 2.220 2.592 0.418 1.434

-1.414 -1.184 -1.144 -1.289 -1.206 -1.646
1.351 1.253 1.229 1.250 1.305 1.021
2.527 2.427 2.404 2.424 2.424 2.207
0.831 0.889 0.891 0.797 0.940 0.400

29 20 13 21 25 2.5 13

0.831 0.889 0.891 0.797 0.95 0.4 0.505

95% UCL-lognormal  = EXP(ML + [0.5 x SL2 ]+ [SL x H / (n-1)1/2] ) NT = not tested.
NDE = not detected and eliminated because quantitation limit was more than 2 times greater than the maximum detec

95% UCL-normal  =  M + [t x S / (n)1/2]
Values in italics are one half of the reported SQL for a non-detect result.

LognoLognormal Lognormal Lognormal LognormalLognormalLognormal
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Date Sample
2000 SS-1
2000 SS-2
2000 SS-4
2000 SS-5
2000 SS-6
2000 SS-7
2000 SS-8
2000 SS-9
2000 SS-10
2000 SS-11
2000 SS-12/D
2000 SS-13
2000 SS-14
2000 SS-15
2000 SS-16
2000 SS-17
2000 SS-18
2000 SS-19
2000 SS-21
2000 SS-22
2000 SS-23
2000 SS-24
2000 SS-25
2000 SS-26/D
2000 SS-27
2000 SS-28
2000 SS-31
1998 SS-1
1998 SS-2
1998 SS-3
1998 SS-4
1998 SS-5
1998 SS-6
1998 SS-7
1998 SS-8
1998 SS-9
1998 SS-10
1998 SS-11
1998 SS-12
1998 SS-13
1998 SS-14
1998 SS-15
1998 SS-16
1998 SS-17
1998 SS-18
1998 SS-19
1998 SS-20
1998 SS-21/D
1998 SS-22
1998 SS-23
2001 KWS-SU-NE-1
2001 KWS-SU-NE-2
2001 KWS-SU-NE-3
2001 KWS-SU-NE-4/D
1999 SED-2
1999 SED-3
1999 SED-4
1999 SED-5
1999 SED-6
1999 SED-7
1999 SED-8
1999 SED-9
1999 SED-10
1999 SED-11
1999 SED-13
1999 SED-14
2000 SMP-E
2000 SMP-F
2000 SMP-J
2000 SMP-L
1998 SD-1
1998 SD-2
1998 SD-3
1998 SD-4/D
1998 SD-5
2000 BH1
2000 BH2
2000 BH3
2000 BH4
2000 BH5
2000 BH6
2000 BH7
2000 BH8
2000 BH9
2000 BH10
2000 BH11
2000 BH12
2000 BH13
2000 BH14
2000 BH15
2000 BH16
2000 MW9
2000 MW10
2000 MW11
2000 BH17
2000 BH18
1998 GS-1
1998 GS-2
1998 GS-3
1998 GS-4
1998 GS-5
1998 GS-6
1998 GS-7
1998 GS-8
2001 KWS-SS-AR-1
2001 KWS-SS-AR-2
2001 KWS-SS-AR-3
2001 KWS-SS-AR-4
2001 KWS-SS-AR-5/D
2001 KWS-SS-NE-1
2001 KWS-SS-NE-2
2001 KWS-SS-NE-3
2001 KWS-SS-NE-4
2001 KWS-SS-WA-1
2001 KWS-SS-WA-2
2001 KWS-SS-WA-3
2001 KWS-SS-WA-4
2001 KWS-SS-WA-5

Number of observations
Data frequency distribution

Mean (M)
Standard deviation (S)

Mean Lognormal (ML)
Standard deviation Lognormal(SL)
H-statistic (H)
95% UCL-lognormal

maximum detected

Exposure point concentration

L INDENO(1,2,3-
CD)PYRENE

-2.359
-1.625
-1.339
-4.448
-1.808
-0.480
-2.137
-2.982
-1.295
-0.389
-2.207
-3.008
-5.449
-1.823
-1.938
-2.079
-3.713
-0.378
-1.011
0.438
-4.366
-2.432
-4.585
-0.719
-3.341
-2.154
-2.438
-2.354
-1.537
-2.323
-2.120
-3.079
-2.303
-1.715
-2.343
-3.079
-2.354
-1.661
-2.538
-1.661
-1.635
-2.781
2.028
-1.687
-2.604
-1.492
0.588
-2.092
-1.635
-2.120
-1.146
-1.625
-1.386
-2.318
-1.470
-0.693
-2.207
-3.324
0.182
-0.446
0.405
-0.020
-0.968
0.182
-0.083
-0.151
-2.436
-1.988
-1.924
-2.378
-2.397
-1.008
-2.040
-1.757
-2.781
-2.120
-2.386
-1.715
-0.511
-2.207
-2.489
-1.561
-0.528
-2.120
2.565
-3.058
-1.561
-2.040
-1.561
-1.609
-2.040
-1.715
0.693
-0.942
-1.022
-2.120
-1.514
-1.661
-3.147
-1.635
-3.101
-2.120
-1.537
-1.406
-5.319
-1.814
-1.661
-4.398
-3.068
-0.839
-2.457
-1.871
-3.268
-1.332
1.413
-1.858
-2.729
-0.380

118

-1.797
1.282
2.457
0.505

cted concentration

ormal
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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)

Red-tailed 
Hawk 

(mg/kg/day)
Red Fox 

(mg/kg/day)

1,2,4-Trichlorobenzene NOAELs not available for this chemical
1,3-Dichlorobenzene NOAELs not available for this chemical
1,4-Dichlorobenzene NOAELs not available for this chemical
2,4-Dimethylphenol NOAELs not available for this chemical
2-Butanone NOAELs not available for this chemical
2-Methylnaphthalene NOAELs not available for this chemical
2-Methylphenol NOAELs not available for this chemical
4,4'-DDD NOAELs are for DDT and its metabolites 1.34 1.76 0.003 0.003 0.003 0.42
4,4'-DDE NOAELs are for DDT and its metabolites 1.34 1.76 0.003 0.003 0.003 0.42
4,4'-DDT NOAELs are for DDT and its metabolites 1.34 1.76 0.003 0.003 0.003 0.42
4-Chloraniline NOAELs not available for this chemical
4-Methylphenol NOAELs not available for this chemical
Acenaphthene 1.3 1.3 10 10 10 1.3
Acenaphthylene NOAELs not available for this chemical
Acetone 16.8 22 5.3
Aldrin 0.336 0.44 0.106
alpha-Chlordane Chlordane 4.2 5.5 2.1 2.1 2.1 1.3

Aluminum
Aluminum chloride for mammals and aluminum sulfate for avia
species 1.754 2.295 109.7 109.7 109.7 0.551

Anthracene 1.3 1.3 10 10 10 1.3
Antimony Antimony potassium tartrate 0.114 0.149 0.036
Arsenic Arsenite for mammals and sodium arsenite for avian species 0.114 0.15 5.1 5.1 5.1 0.036

Barium
Barium chloride for mammals and barium hydroxide for avian 
species 9 11.8 20.8 20.8 20.8 2.8

Benzo(a)anthracene 1.3 1.3 10 10 10 1.3
Benzo(a)pyrene 0.91 1.19 0.29
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
Benzyl alcohol NOAELs not available for this chemical
Beryllium Beryllium sulfate 1.11 1.45 0.35
Bis(2-ethylhexyl)phthalate 16.6 21.8 1.1 1.1 1.1 5.2
Butylbenzylphthalate 159 159 159
Cadmium Cadmium chloride 1.62 2.12 1.45 1.45 1.45 0.509
Chromium Chromium +3 as potassium chromium alum 4597 6015 1 1 1 1445
Chrysene 1.3 1.3 10 10 10 1.3
Cobalt NOAELs not available for this chemical

Copper Copper sulfate for mammals and copper oxide for avian species 25.5 33.4 47 47 47 8

Table H-1. No Observed Adverse Effects Levels (NOAELs), Kenilworth Park Landfill Site, 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)

Red-tailed 
Hawk 

(mg/kg/day)
Red Fox 

(mg/kg/day)

Table H-1. No Observed Adverse Effects Levels (NOAELs), Kenilworth Park Landfill Site, Washington D.C.

Cyanide Potassium cyanide 108.4 141.9 34.1
Dibenzo(a,h)anthracene NOAELs not available for this chemical
Dibenzofuran NOAELs not available for this chemical
Dieldrin 0.034 0.044 0.077 0.077 0.077 0.011
Di-n-butyl-phthalate 500 654 0.11 0.11 0.11 157
Di-n-octyl-phthalate NOAELs not available for this chemical
Endrin 0.084 0.109 0.01 0.01 0.01 0.026
Fluoranthene 1.3 1.3 10 10 10 1.3
Fluorene 1.3 1.3 10 10 10 1.3
gamma-Chlordane Chlordane 4.2 5.5 2.1 2.1 2.1 1.3
Heptachlor epoxide Heptachlor 0.218 0.286 0.069
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 13.44 17.58 1.13 1.13 1.13 4.22
Manganese Manganese oxide 148 193 997 997 997 46
Mercury Mercuric chloride 2.18 2.86 0.45 0.45 0.45 0.69
Methoxychlor 6.7 8.8 2.1
Napthalene 1.3 1.3 10 10 10 1.3

Nickel
Nickel sulfate hexahydrate for mammals and nickel sulfate for 
avaian species 67.18 87.91 77.4 77.4 77.4 21.12

PCB-1016 2.99 3.91 0.94
PCB-1242 0.151 0.197 0.41 0.41 0.41 0.047
PCB-1254 0.051 0.067 0.18 0.18 0.18 0.096
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
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 0.336 0.44 0.5 0.5 0.5 0.106
Silver 140 140 140

Thallium Thallium sulfate 0.013 0.016 0.004
Toluene 23.6 30.9 7.4

Vanadium
Metavanadate for mammals and vanadyl sulfate for avian 
species 0.327 0.428 11.4 11.4 11.4 0.103

Zinc Zinc oxide for mammals and zinc sulfate for avian species 268.7 351.7 14.5 14.5 14.5 84.5
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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)

Red-tailed 
Hawk 

(mg/kg/day)
Red Fox 

(mg/kg/day)

1,2,4-Trichlorobenzene LOAELs not available for this chemical
1,3-Dichlorobenzene LOAELs not available for this chemical
1,4-Dichlorobenzene LOAELs not available for this chemical
2,4-Dimethylphenol LOAELs not available for this chemical
2-Butanone LOAELs not available for this chemical
2-Methylnaphthalene LOAELs not available for this chemical
2-Methylphenol LOAELs not available for this chemical
4,4'-DDD LOAELs are for DDT and its metabolites 6.72 8.79 0.028 0.028 0.028 2.11
4,4'-DDE LOAELs are for DDT and its metabolites 6.72 8.79 0.028 0.028 0.028 2.11
4,4'-DDT LOAELs are for DDT and its metabolites 6.72 8.79 0.028 0.028 0.028 2.11
4-Chloraniline LOAELs not available for this chemical
4-Methylphenol LOAELs not available for this chemical
Acenaphthene 2.6 2.6 100 100 100 2.6
Acenaphthylene LOAELs not available for this chemical
Acetone 84 109.9 26.4
Aldrin 1.679 2.198 0.528
alpha-Chlordane Chlordane 8.4 10.9 10.7 10.7 10.7 2.6
Aluminum Aluminum chloride 17.538 22.952 44.5 44.5 44.5 5.515
Anthracene 2.6 2.6 100 100 100 2.6
Antimony Antimony potassium tartrate 1.136 1.487 0.357

Arsenic
Arsenite for mammals and copper acetoarsenite 
for avian species 1.145 1.498 7.4 7.4 7.4 0.36

Barium Barium hydroxide 33.3 43.5 41.7 41.7 41.7 10.5
Benzo(a)anthracene 2.6 2.6 100 100 100 2.6
Benzo(a)pyrene 9.09 11.89 2.86
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
Benzyl alcohol LOAELs not available for this chemical
Beryllium LOAELs not available for this chemical
Bis(2-ethylhexyl)phthalate 166 218 52
Butylbenzylphthalate 1590 1590 1590
Cadmium Cadmium chloride 16.199 21.2 20 20 20 5.094

Chromium Chromium +3 as potassium chromium alum 5 5 5
Chrysene 2.6 2.6 100 100 100 2.6
Cobalt LOAELs not available for this chemical

Table H-2. Lowest Observed Adverse Effects Levels (LOAELs), Kenilworth Park Landfill Site, 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)

Red-tailed 
Hawk 

(mg/kg/day)
Red Fox 

(mg/kg/day)

Table H-2. Lowest Observed Adverse Effects Levels (LOAELs), Kenilworth Park Landfill Site, Washington D.C.

Copper
Copper sulfate for mammals and copper oxide 
for avian species 33.6 44 61.7 61.7 61.7 10.6

Cyanide LOAELs not available for this chemical
Dibenzo(a,h)anthracene LOAELs not available for this chemical
Dibenzofuran LOAELs not available for this chemical
Dieldrin 0.336 0.44 0.106
Di-n-butyl-phthalate 1666 2180 1.1 1.1 1.1 524
Di-n-octyl-phthalate LOAELs not available for this chemical
Endrin 0.836 1.094 0.1 0.1 0.1 0.263
Fluoranthene 2.6 2.6 100 100 100 2.6
Fluorene 2.6 2.6 100 100 100 2.6
gamma-Chlordane Chlordane 8.4 10.9 10.7 10.7 10.7 2.6
Heptachlor epoxide Heptachlor 2.183 2.857 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 134.35 175.83 11.3 11.3 11.3 42.25
Manganese Manganese oxide 477 624 150

Mercury
Methyl mercury chloride for mammals and 
methyl mercury dicyandiamide 0.269 0.352 0.064 0.064 0.064 0.017

Methoxychlor 13.4 17.6 4.2
Napthalene 2.6 2.6 100 100 100 2.6

Nickel
Nickel sulfate hexahydrate for mammals and 
nickel sulfate for avian species 134.35 175.83 107 107 107 42.25

PCB-1016 7.49 9.8 2.36
PCB-1242 1.507 1.972 0.474
PCB-1254 0.511 0.668 1.8 1.8 1.8 0.474
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
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 0.554 0.725 1 1 1 0.174

Silver 1400 1400 1400
Thallium Thallium sulfate 0.126 0.164 0.039
Toluene 236.3 309.2 74.3
Vanadium Metavanadate 3.274 4.285 1.03

Zinc
Zinc oxide for mammals and zinc sulfate for 
avian species 537.4 703.3 131 131 131 169
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Table H-3.  Terrestrial Receptor: Meadow Vole, Kenilworth Park Landfill Site, 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) (mg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

1,2,4-Trichlorobenzene 0 0 0 0.000 0 0 N/A N/A
1,3-Dichlorobenzene 0 0 0 0.000 0 0 N/A N/A
1,4-Dichlorobenzene 0 0 0 0.000 0 0 N/A N/A
2,4-Dimethylphenol 0.064 0 0.064 0.023 0 0 N/A N/A
2-Butanone 0 0 0 0.000 0 0 N/A N/A
2-Methylnapthalene 17.6 0 17.6 6.308 0 0 N/A N/A
2-Methylphenol 0.064 0 0.064 0.023 0 0 N/A N/A
4,4'-DDD 0 0 0 0.000 1.34 6.72 0.00E+00 0.00E+00
4,4'-DDE 0 0 0 0.000 1.34 6.72 0.00E+00 0.00E+00
4,4'-DDT 0 0 0 0.000 1.34 6.72 0.00E+00 0.00E+00
4-Choroaniline 0.26 0 0.26 0.093 0 0 N/A N/A
4-Methylphenol 0.2 0 0.2 0.072 0 0 N/A N/A
Acenaphthene 42.6 0 42.6 15.268 1.3 2.6 1.17E+01 5.87E+00
Acenaphthylene 6.5 0 6.5 2.330 0 0 N/A N/A
Acetone 0 0 0 0.000 16.8 84 0.00E+00 0.00E+00
Aldrin 0 0 0 0.000 0.336 1.679 0.00E+00 0.00E+00
alpha-Chlordane 0 0 0 0.000 4.2 8.4 0.00E+00 0.00E+00
Aluminum 31,800 0.41 31800 11397.206 1.754 17.538 6.50E+03 6.50E+02
Anthracene 26 0 26 9.318 1.3 2.6 7.17E+00 3.58E+00
Antimony 39.2 0 39.2 14.049 0.114 1.136 1.23E+02 1.24E+01
Arsenic 16 0 16 5.734 0.114 1.145 5.03E+01 5.01E+00
Barium 1,020 0.063 1020 365.581 9 33.3 4.06E+01 1.10E+01
Benzo(a)anthracene 29 0 29 10.394 1.3 2.6 8.00E+00 4.00E+00
Benzo(a)pyrene 20 0 20 7.168 0.91 9.09 7.88E+00 7.89E-01
Benzo(b)fluoranthene 13 0 13 4.659 1.3 2.6 3.58E+00 1.79E+00
Benzo(g,h,i)perylene 4.43 0 4.43 1.588 1.3 2.6 1.22E+00 6.11E-01
Benzo(k)fluoranthene 21 0 21 7.526 1.3 2.6 5.79E+00 2.89E+00
Benzoic acid 0 0 0 0.000 0 0 N/A N/A
Benzyl alcohol 0 0 0 0.000 0 0 N/A N/A
Beryllium 0.935 0 0.935 0.335 1.11 0 3.02E-01 N/A

COPEC
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Table H-3.  Terrestrial Receptor: Meadow Vole, Kenilworth Park Landfill Site, 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) (mg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl
COPEC

Bis(2-ethylhexyl)phthalate 0.67 0 0.67 0.240 16.6 166 1.45E-02 1.45E-03
Butylbenzylphthalate 0.26 0 0.26 0.093 159 1590 5.86E-04 5.86E-05
Cadmium 8.73 0 8.73 3.129 1.62 16.199 1.93E+00 1.93E-01
Chromium 394 0 394 141.210 4597 0 3.07E-02 N/A
Chrysene 25 0 25 8.960 1.3 2.6 6.89E+00 3.45E+00
Cobalt 15.5 0 15.5 5.555 0 0 N/A N/A
Copper 918 0 918 329.011 25.5 33.6 1.29E+01 9.79E+00
Cyanide 0 0 0 0.000 108.4 0 0.00E+00 N/A
Dibenzo(a,h)anthracene 1.47 0 1.47 0.527 0 0 N/A N/A
Dibenzofuran 9.8 0 9.8 3.512 0 0 N/A N/A
Dieldrin 0 0 0 0.000 0.034 0.336 0.00E+00 0.00E+00
Di-n-butyl-phthalate 0 0 0 0.000 500 1666 0.00E+00 0.00E+00
Di-n-octyl-phthalate 0.08 0 0.08 0.029 0 0 N/A N/A
Endrin 0 0 0 0.000 0.084 0.836 0.00E+00 0.00E+00
Fluoranthene 72 0 72 25.805 1.3 2.6 1.98E+01 9.92E+00
Fluorene 15 0 15 5.376 1.3 2.6 4.14E+00 2.07E+00
gamma-Chlordane 0 0 0 0.000 4.2 8.4 0.00E+00 0.00E+00
Heptachlor epoxide 0 0 0 0.000 0.218 2.183 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 7.6 0 7.6 2.724 1.3 2.6 2.10E+00 1.05E+00
Iron 108000 1.8 108000 38707.578 50 500 7.74E+02 7.74E+01
Lead 6960 0.012 6960 2494.467 13.44 134.35 1.86E+02 1.86E+01
Manganese 967 0.27 967 346.630 148 477 2.34E+00 7.27E-01
Mercury 7.77 0 7.77 2.785 2.18 0.269 1.28E+00 1.04E+01
Methoxychlor 0 0 0 0.000 6.7 13.4 0.00E+00 0.00E+00
Napthalene 1.6 0 1.6 0.573 1.3 2.6 4.41E-01 2.21E-01
Nickel 232 0 232 83.149 67.18 134.35 1.24E+00 6.19E-01
PCB-1016 0 0 0 0.000 2.99 7.49 0.00E+00 0.00E+00
PCB-1242 0 0 0 0.000 0.151 1.507 0.00E+00 0.00E+00
PCB-1254 3.16 0 3.16 1.133 0.051 0.511 2.22E+01 2.22E+00
PCB-1260 2.51 0 2.51 0.900 0.1 0.13 9.00E+00 6.92E+00
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Table H-3.  Terrestrial Receptor: Meadow Vole, Kenilworth Park Landfill Site, 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) (mg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl
COPEC

Phenanthrene 80 0 80 28.672 1.3 2.6 2.21E+01 1.10E+01
Phenol 0.12 0 0.12 0.043 0 0 N/A N/A
Pyrene 57 0 57 20.429 1.3 2.6 1.57E+01 7.86E+00
Selenium 3.75 0 3.75 1.344 0.336 0.554 4.00E+00 2.43E+00
Silver 110 0 110 39.424 140 1400 2.82E-01 2.82E-02
Thallium 9.07 0 9.07 3.251 0.013 0.126 2.50E+02 2.58E+01
Toluene 0 0 0 0.000 23.6 236.3 0.00E+00 0.00E+00
Vanadium 662 0 662 237.261 0.327 3.274 7.26E+02 7.25E+01
Zinc 2,990 0.025 2,990 1071.621 268.7 537.4 3.99E+00 1.99E+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
0 - chemical was not detected in media evaluated and/or a NOAEL/LOAEL was not available
N/A - Not applicable
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Table H-4. Terrestrial Receptor: Short-Tailed Shrew, Kenilworth Park Landfill Site, 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) (mg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

1,2,4-Trichlorobenzene 0 0 0 0.000 0 0 N/A N/A
1,3-Dichlorobenzene 0 0 0 0.000 0 0 N/A N/A
1,4-Dichlorobenzene 0 0 0 0.000 0 0 N/A N/A
2,4-Dimethylphenol 0.064 0 0.064 0.044 0 0 N/A N/A
2-Butanone 0 0 0 0.000 0 0 N/A N/A
2-Methylnapthalene 17.6 0 17.6 12.05 0 0 N/A N/A
2-Methylphenol 0.064 0 0.064 0.044 0 0 N/A N/A
4,4'-DDD 0 0 0 0.000 1.76 8.79 0.00E+00 0.00E+00
4,4'-DDE 0 0 0 0.000 1.76 8.79 0.00E+00 0.00E+00
4,4'-DDT 0 0 0 0.000 1.76 8.79 0.00E+00 0.00E+00
4-Choroaniline 0.26 0 0.26 0.178 0 0 N/A N/A
4-Methylphenol 0.2 0 0.2 0.137 0 0 N/A N/A
Acenaphthene 42.6 0 42.6 29.16 1.3 2.6 2.24E+01 1.12E+01
Acenaphthylene 6.5 0 6.5 4.449 0 0 N/A N/A
Acetone 0 0 0 0.000 22 109.9 0.00E+00 0.00E+00
Aldrin 0 0 0 0.000 0.44 2.198 0.00E+00 0.00E+00
alpha-Chlordane 0 0 0 0.000 5.5 10.9 0.00E+00 0.00E+00
Aluminum 31,800 0.41 31,800 21,767 2.295 22.952 9.48E+03 9.48E+02
Anthracene 26 0 26 17.796 1.3 2.6 1.37E+01 6.84E+00
Antimony 39.2 0 39.2 26.832 0.149 1.487 1.80E+02 1.80E+01
Arsenic 16 0 16 10.952 0.15 1.498 7.30E+01 7.31E+00
Barium 1,020 0.063 1,020 698.18 11.8 43.5 5.92E+01 1.61E+01
Benzo(a)anthracene 29 0 29 19.850 1.3 2.6 1.53E+01 7.63E+00
Benzo(a)pyrene 20 0 20 13.690 1.19 11.89 1.15E+01 1.15E+00
Benzo(b)fluoranthene 13 0 13 8.898 1.3 2.6 6.84E+00 3.42E+00
Benzo(g,h,i)perylene 4.43 0 4.43 3.032 1.3 2.6 2.33E+00 1.17E+00
Benzo(k)fluoranthene 21 0 21 14.37 1.3 2.6 1.11E+01 5.53E+00
Benzoic acid 0 0 0 0.000 0 0 N/A N/A
Benzyl alcohol 0 0 0 0.000 0 0 N/A N/A
Beryllium 0.935 0 0.935 0.640 1.45 0 4.41E-01 N/A

COPEC
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Table H-4. Terrestrial Receptor: Short-Tailed Shrew, Kenilworth Park Landfill Site, 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) (mg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl
COPEC

Bis(2-ethylhexyl) phthalate 0.67 0 0.67 0.459 1.45 0 3.16E-01 N/A
Butylbenzyl phthalate 0.26 0 0.26 0.178 21.8 218 8.16E-03 8.16E-04
Cadmium 8.73 0 8.73 5.976 2.12 21.2 2.82E+00 2.82E-01
Chromium 394 0 394 269.7 6015 0 4.48E-02 N/A
Chrysene 25 0 25 17.1 1.3 2.6 1.32E+01 6.58E+00
Cobalt 15.5 0 15.5 10.609 0 0 N/A N/A
Copper 918 0 918 628.4 33.4 44 1.88E+01 1.43E+01
Cyanide 0 0 0 0.000 141.9 0 0.00E+00 N/A
Dibenzo(a,h)anthracene 1.47 0 1.47 1.006 0 0 N/A N/A
Dibenzofuran 9.8 0 9.8 6.708 0 0 N/A N/A
Dieldrin 0 0 0 0.000 0.044 0.44 0.00E+00 0.00E+00
Di-n-butyl-phthalate 0 0 0 0.000 654 2180 0.00E+00 0.00E+00
Di-n-octyl-phthalate 0.08 0 0.08 0.055 0 0 N/A N/A
Endrin 0 0 0 0.000 0.109 1.094 0.00E+00 0.00E+00
Fluoranthene 72 0 72 49.28 1.3 2.6 3.79E+01 1.90E+01
Fluorene 15 0 15 10.267 1.3 2.6 7.90E+00 3.95E+00
gamma-Chlordane 0 0 0 0.000 5.5 10.9 0.00E+00 0.00E+00
Heptachlor epoxide 0 0 0 0.000 0.286 2.857 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 7.6 0 7.6 5.202 1.3 2.6 4.00E+00 2.00E+00
Iron 108,000 1.8 108,000 73,924 50 500 1.48E+03 1.48E+02
Lead 6,960 0.012 6,960 4,764 17.58 175.83 2.71E+02 2.71E+01
Manganese 967 0.27 967 662.0 193 624 3.43E+00 1.06E+00
Mercury 7.77 0 7.77 5.318 2.86 0.352 1.86E+00 1.51E+01
Methoxychlor 0 0 0 0.000 8.8 17.6 0.00E+00 0.00E+00
Napthalene 1.6 0 1.6 1.095 1.3 2.6 8.42E-01 4.21E-01
Nickel 232 0 232 158.8 87.91 175.83 1.81E+00 9.03E-01
PCB-1016 0 0 0 0.000 3.91 9.8 0.00E+00 0.00E+00
PCB-1242 0 0 0 0.000 0.197 1.972 0.00E+00 0.00E+00
PCB-1254 3.16 0 3.16 2.163 0.067 0.668 3.23E+01 3.24E+00
PCB-1260 2.51 0 2.51 1.718 0.1 0.13 1.72E+01 1.32E+01
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Table H-4. Terrestrial Receptor: Short-Tailed Shrew, Kenilworth Park Landfill Site, 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) (mg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl
COPEC

Phenanthrene 80 0 80 54.76 1.3 2.6 4.21E+01 2.11E+01
Phenol 0.12 0 0.12 0.082 0 0 N/A N/A
Pyrene 57 0 57 39.02 1.3 2.6 3.00E+01 1.50E+01
Selenium 3.75 0 3.75 2.567 0.44 0.725 5.83E+00 3.54E+00
Silver 110 0 110 75.29 140 1400 5.38E-01 5.38E-02
Thallium 9.07 0 9.07 6.208 0.016 0.164 3.88E+02 3.79E+01
Toluene 0 0 0 0.000 30.9 309.2 0.00E+00 0.00E+00
Vanadium 662 0 662 453.1 0.428 4.285 1.06E+03 1.06E+02
Zinc 2,990 0.025 2,990 2,047 351.7 703.3 5.82E+00 2.91E+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
0 - chemical was not detected in media evaluated and/or a NOAEL/LOAEL was not available
N/A - Not applicable
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TableH-5. Terrestrial Receptor: American Robin, Kenilworth Park Landfill Site, 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) (mg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

1,2,4-Trichlorobenzene 0 0 0 0.000 0 0 N/A N/A
1,3-Dichlorobenzene 0 0 0 0.000 0 0 N/A N/A
1,4-Dichlorobenzene 0 0 0 0.000 0 0 N/A N/A
2,4-Dimethylphenol 0.064 0 0.064 0.126 0 0 N/A N/A
2-Butanone 0 0 0 0.000 0 0 N/A N/A
2-Methylnapthalene 17.6 0 17.6 34.78 0 0 N/A N/A
2-Methylphenol 0.064 0 0.064 0.126 0 0 N/A N/A
4,4'-DDD 0 0 0 0.000 0.003 0.028 0.00E+00 0.00E+00
4,4'-DDE 0 0 0 0.000 0.003 0.028 0.00E+00 0.00E+00
4,4'-DDT 0 0 0 0.000 0.003 0.028 0.00E+00 0.00E+00
4-Choroaniline 0.26 0 0.26 0.514 0 0 N/A N/A
4-Methylphenol 0.2 0 0.2 0.395 0 0 N/A N/A
Acenaphthene 42.6 0 42.6 84.18 10 100 8.42E+00 8.42E-01
Acenaphthylene 6.5 0 6.5 12.84 0 0 N/A N/A
Acetone 0 0 0 0.000 0 0 N/A N/A
Aldrin 0 0 0 0.000 0 0 N/A N/A
alpha-Chlordane 0 0 0 0.000 2.1 10.7 0.00E+00 0.00E+00
Aluminum 31,800 0.41 31,800 62,839 109.7 45 5.73E+02 1.41E+03
Anthracene 26 0 26 51.38 10 100 5.14E+00 5.14E-01
Antimony 39.2 0 39.2 77.462 0 0 N/A N/A
Arsenic 16 0 16 31.617 5.1 7.4 6.20E+00 4.27E+00
Barium 1,020 0.063 1,020 2,016 20.8 41.7 9.69E+01 4.83E+01
Benzo(a)anthracene 29 0 29 57.31 10 100 5.73E+00 5.73E-01
Benzo(a)pyrene 20 0 20 39.52 0 0 N/A N/A
Benzo(b)fluoranthene 13 0 13 25.69 10 100 2.57E+00 2.57E-01
Benzo(g,h,i)perylene 4.43 0 4.43 8.754 10 100 8.75E-01 8.75E-02
Benzo(k)fluoranthene 21 0 21 41.50 10 100 4.15E+00 4.15E-01
Benzoic acid 0 0 0 0.000 0 0 N/A N/A
Benzyl alcohol 0 0 0 0.000 0 0 N/A N/A

COPEC
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TableH-5. Terrestrial Receptor: American Robin, Kenilworth Park Landfill Site, 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) (mg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl
COPEC

Beryllium 0.935 0 0.935 1.848 0 0 N/A N/A
Bis(2-ethylhexyl) phthalate 0.67 0 0.67 1.324 0 0 N/A N/A
Butylbenzyl phthalate 0.26 0 0.26 0.514 1.1 0 4.67E-01 N/A
Cadmium 8.73 0 8.73 17.251 1.45 20 1.19E+01 8.63E-01
Chromium 394 0 394 778.6 1 5 7.79E+02 1.56E+02
Chrysene 25 0 25 49.40 10 100 4.94E+00 4.94E-01
Cobalt 15.5 0 15.5 30.63 0 0 N/A N/A
Copper 918 0 918 1,814 47 61.7 3.86E+01 2.94E+01
Cyanide 0 0 0 0.000 0 0 N/A N/A
Dibenzo(a,h)anthracene 1.47 0 1.47 2.905 0 0 N/A N/A
Dibenzofuran 9.8 0 9.8 19.37 0 0 N/A N/A
Dieldrin 0 0 0 0.000 0.077 0 0.00E+00 N/A
Di-n-butyl-phthalate 0 0 0 0.000 0.11 1.1 0.00E+00 0.00E+00
Di-n-octyl-phthalate 0.08 0 0.08 0.158 0 0 N/A N/A
Endrin 0 0 0 0.000 0.01 0.1 0.00E+00 0.00E+00
Fluoranthene 72 0 72 142.3 10 100 1.42E+01 1.42E+00
Fluorene 15 0 15 29.64 10 100 2.96E+00 2.96E-01
gamma-Chlordane 0 0 0 0.000 2.1 10.7 0.00E+00 0.00E+00
Heptachlor epoxide 0 0 0 0.000 0 0 N/A N/A
Indeno(1,2,3-cd)pyrene 7.6 0 7.6 15.02 10 100 1.50E+00 1.50E-01
Iron 108,000 1.8 108,000 213,416 100 1,000 2.13E+03 2.13E+02
Lead 6,960 0.012 6,960 13,753 1.13 11.3 1.22E+04 1.22E+03
Manganese 967 0.27 967 1,911 997 0 1.92E+00 N/A
Mercury 7.77 0 7.77 15.35 0.45 0.064 3.41E+01 2.40E+02
Methoxychlor 0 0 0 0.000 0 0 N/A N/A
Napthalene 1.6 0 1.6 3.162 10 100 3.16E-01 3.16E-02
Nickel 232 0 232 458.4 77.4 107 5.92E+00 4.28E+00
PCB-1016 0 0 0 0.000 0 0 N/A N/A
PCB-1242 0 0 0 0.000 0.41 0 0.00E+00 N/A
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TableH-5. Terrestrial Receptor: American Robin, Kenilworth Park Landfill Site, 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) (mg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl
COPEC

PCB-1254 3.16 0 3.16 6.244 0.18 1.8 3.47E+01 3.47E+00
PCB-1260 2.51 0 2.51 4.960 0.9 9 5.51E+00 5.51E-01
Phenanthrene 80 0 80 158.1 10 100 1.58E+01 1.58E+00
Phenol 0.12 0 0.12 0.237 0 0 N/A N/A
Pyrene 57 0 57 112.6 10 100 1.13E+01 1.13E+00
Selenium 3.75 0 3.75 7.410 0.5 1 1.48E+01 7.41E+00
Silver 110 0 110 217.4 0 0 N/A N/A
Thallium 9.07 0 9.07 17.92 0 0 N/A N/A
Toluene 0 0 0 0.000 0 0 N/A N/A
Vanadium 662 0 662 1,308 11.4 0 1.15E+02 N/A
Zinc 2,990 0.025 2,990 5,908 14.5 131 4.07E+02 4.51E+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
0 - chemical was not detected in media evaluated and/or a NOAEL/LOAEL was not available
N/A - Not applicable
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Table H-6. Terrestrial Receptor: Red-Tailed Hawk, Kenilworth Park Landfill Site, 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) (mg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

1,2,4-Trichlorobenzene 0 0 0 0.000 0 0 N/A N/A
1,3-Dichlorobenzene 0 0 0 0.000 0 0 N/A N/A
1,4-Dichlorobenzene 0 0 0 0.000 0 0 N/A N/A
2,4-Dimethylphenol 0.064 0 0.064 0.027 0 0 N/A N/A
2-Butanone 0 0 0 0.000 0 0 N/A N/A
2-Methylnapthalene 17.6 0 17.6 7.408 0 0 N/A N/A
2-Methylphenol 0.064 0 0.064 0.027 0 0 N/A N/A
4,4'-DDD 0 0 0 0.000 0.003 0.028 0.00E+00 0.00E+00
4,4'-DDE 0 0 0 0.000 0.003 0.028 0.00E+00 0.00E+00
4,4'-DDT 0 0 0 0.000 0.003 0.028 0.00E+00 0.00E+00
4-Choroaniline 0.26 0 0.26 0.109 0 0 N/A N/A
4-Methylphenol 0.2 0 0.2 0.084 0 0 N/A N/A
Acenaphthene 42.6 0 42.6 17.930 10 100 1.79E+00 1.79E-01
Acenaphthylene 6.5 0 6.5 2.736 0 0 N/A N/A
Acetone 0 0 0 0.000 0 0 N/A N/A
Aldrin 0 0 0 0.000 0 0 N/A N/A
alpha-Chlordane 0 0 0 0.000 2.1 10.7 0.00E+00 0.00E+00
Aluminum 31,800 0.41 31,800 13,385 109.7 45 1.22E+02 3.01E+02
Anthracene 26 0 26 10.943 10 100 1.09E+00 1.09E-01
Antimony 39.2 0 39.2 16.499 0 0 N/A N/A
Arsenic 16 0 16 6.734 5.1 7.4 1.32E+00 9.10E-01
Barium 1,020 0.063 1,020 429.32 20.8 41.7 2.06E+01 1.03E+01
Benzo(a)anthracene 29 0 29 12.206 10 100 1.22E+00 1.22E-01
Benzo(a)pyrene 20 0 20 8.418 0 0 N/A N/A
Benzo(b)fluoranthene 13 0 13 5.472 10 100 5.47E-01 5.47E-02
Benzo(g,h,i)perylene 4.43 0 4.43 1.865 10 100 1.86E-01 1.86E-02
Benzo(k)fluoranthene 21 0 21 8.839 10 100 8.84E-01 8.84E-02
Benzoic acid 0 0 0 0.000 0 0 N/A N/A

COPEC
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Table H-6. Terrestrial Receptor: Red-Tailed Hawk, Kenilworth Park Landfill Site, 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) (mg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

COPEC

Benzyl alcohol 0 0 0 0.000 0 0 N/A N/A
Beryllium 0.935 0 0.935 0.394 0 0 N/A N/A
Bis(2-ethylhexyl) phthalate 0.67 0 0.67 0.282 0 0 N/A N/A
Butylbenzyl phthalate 0.26 0 0.26 0.109 1.1 0 9.95E-02 N/A
Cadmium 8.73 0 8.73 3.674 1.45 20 2.53E+00 1.84E-01
Chromium 394 0 394 165.8 1 5 1.66E+02 3.32E+01
Chrysene 25 0 25 10.522 10 100 1.05E+00 1.05E-01
Cobalt 15.5 0 15.5 6.524 0 0 N/A N/A
Copper 918 0 918 386.4 47 61.7 8.22E+00 6.26E+00
Cyanide 0 0 0 0.000 0 0 N/A N/A
Dibenzo(a,h)anthracene 1.47 0 1.47 0.619 0 0 N/A N/A
Dibenzofuran 9.8 0 9.8 4.125 0 0 N/A N/A
Dieldrin 0 0 0 0.000 0.077 0 0.00E+00 N/A
Di-n-butyl-phthalate 0 0 0 0.000 0.11 1.1 0.00E+00 0.00E+00
Di-n-octyl-phthalate 0.08 0 0.08 0.034 0 0 N/A N/A
Endrin 0 0 0 0.000 0.01 0.1 0.00E+00 0.00E+00
Fluoranthene 72 0 72 30.305 10 100 3.03E+00 3.03E-01
Fluorene 15 0 15 6.313 10 100 6.31E-01 6.31E-02
gamma-Chlordane 0 0 0 0.000 2.1 10.7 0.00E+00 0.00E+00
Heptachlor epoxide 0 0 0 0.000 0 0 N/A N/A
Indeno(1,2,3-cd)pyrene 7.6 0 7.6 3.199 10 100 3.20E-01 3.20E-02
Iron 108,000 1.8 108,000 45,457 100 1,000 4.55E+02 4.55E+01
Lead 6,960 0.012 6,960 2,929 1.13 11.3 2.59E+03 2.59E+02
Manganese 967 0.27 967 407.02 997 0 4.08E-01 N/A
Mercury 7.77 0 7.77 3.270 0.45 0.064 7.27E+00 5.11E+01
Methoxychlor 0 0 0 0.000 0 0 N/A N/A
Napthalene 1.6 0 1.6 0.673 10 100 6.73E-02 6.73E-03
Nickel 232 0 232 97.65 77.4 107 1.26E+00 9.13E-01
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Table H-6. Terrestrial Receptor: Red-Tailed Hawk, Kenilworth Park Landfill Site, 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) (mg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

COPEC

PCB-1016 0 0 0 0.000 0 0 N/A N/A
PCB-1242 0 0 0 0.000 0.41 0 0.00E+00 N/A
PCB-1254 3.16 0 3.16 1.330 0.18 1.8 7.39E+00 7.39E-01
PCB-1260 2.51 0 2.51 1.056 0.9 9 1.17E+00 1.17E-01
Phenanthrene 80 0 80 33.67 10 100 3.37E+00 3.37E-01
Phenol 0.12 0 0.12 0.051 0 0 N/A N/A
Pyrene 57 0 57 23.99 10 100 2.40E+00 2.40E-01
Selenium 3.75 0 3.75 1.578 0.5 1 3.16E+00 1.58E+00
Silver 110 0 110 46.30 0 0 N/A N/A
Thallium 9.07 0 9.07 3.818 0 0 N/A N/A
Toluene 0 0 0 0.000 0 0 N/A N/A
Vanadium 662 0 662 278.63 11.4 0 2.44E+01 N/A
Zinc 2,990 0.025 2,990 1,258 14.5 131 8.68E+01 9.61E+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
0 - chemical was not detected in media evaluated and/or a NOAEL/LOAEL was not available
N/A - Not applicable 
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Table H-7. Terrestrial Receptor: Red Fox, Kenilworth Park Landfill Site, 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) (mg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

1,2,4-Trichlorobenzene 0 0 0 0.000 0 0 N/A N/A
1,3-Dichlorobenzene 0 0 0 0.000 0 0 N/A N/A
1,4-Dichlorobenzene 0 0 0 0.000 0 0 N/A N/A
2,4-Dimethylphenol 0.064 0 0.064 0.009 0 0 N/A N/A
2-Butanone 0 0 0 0.000 0 0 N/A N/A
2-Methylnapthalene 17.6 0 17.6 2.355 0 0 N/A N/A
2-Methylphenol 0.064 0 0.064 0.009 0 0 N/A N/A
4,4'-DDD 0 0 0 0.000 0.42 2.11 0.00E+00 0.00E+00
4,4'-DDE 0 0 0 0.000 0.42 2.11 0.00E+00 0.00E+00
4,4'-DDT 0 0 0 0.000 0.42 2.11 0.00E+00 0.00E+00
4-Choroaniline 0.26 0 0.26 0.035 0 0 N/A N/A
4-Methylphenol 0.2 0 0.2 0.027 0 0 N/A N/A
Acenaphthene 42.6 0 42.6 5.699 1.3 2.6 4.38E+00 2.19E+00
Acenaphthylene 6.5 0 6.5 0.870 0 0 N/A N/A
Acetone 0 0 0 0.000 5.3 26.4 0.00E+00 0.00E+00
Aldrin 0 0 0 0.000 0.106 0.528 0.00E+00 0.00E+00
alpha-Chlordane 0 0 0 0.000 1.3 2.6 0.00E+00 0.00E+00
Aluminum 31,800 0.41 31,800 4,254 0.551 5.515 7.72E+03 7.71E+02
Anthracene 26 0 26 3.478 1.3 2.6 2.68E+00 1.34E+00
Antimony 39.2 0 39.2 5.244 0.036 0.357 1.46E+02 1.47E+01
Arsenic 16 0 16 2.141 0.036 0.36 5.95E+01 5.95E+00
Barium 1,020 0.063 1,020 136.5 2.8 10.5 4.87E+01 1.30E+01
Benzo(a)anthracene 29 0 29 3.880 1.3 2.6 2.98E+00 1.49E+00
Benzo(a)pyrene 20 0 20 2.676 0.29 2.86 9.23E+00 9.36E-01
Benzo(b)fluoranthene 13 0 13 1.739 1.3 2.6 1.34E+00 6.69E-01
Benzo(g,h,i)perylene 4.43 0 4.43 0.593 1.3 2.6 4.56E-01 2.28E-01
Benzo(k)fluoranthene 21 0 21 2.810 1.3 2.6 2.16E+00 1.08E+00
Benzoic acid 0 0 0 0.000 0 0 N/A N/A
Benzyl alcohol 0 0 0 0.000 0 0 N/A N/A
Beryllium 0.935 0 0.935 0.125 0.35 0 3.57E-01 N/A

COPEC
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Table H-7. Terrestrial Receptor: Red Fox, Kenilworth Park Landfill Site, 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) (mg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl
COPEC

Bis(2-ethylhexyl) phthalate 0.67 0 0.67 0.090 0.35 0 2.56E-01 N/A
Butylbenzyl phthalate 0.26 0 0.26 0.035 5.2 52 6.69E-03 6.69E-04
Cadmium 8.73 0 8.73 1.168 0.509 5.094 2.29E+00 2.29E-01
Chromium 394 0 394 52.71 1445 0 3.65E-02 N/A
Chrysene 25 0 25 3.345 1.3 2.6 2.57E+00 1.29E+00
Cobalt 15.5 0 15.5 2.074 0 0 N/A N/A
Copper 918 0 918 122.8 8 10.6 1.54E+01 1.16E+01
Cyanide 0 0 0 0.000 34.1 0 0.00E+00 N/A
Dibenzo(a,h)anthracene 1.47 0 1.47 0.197 0 0 N/A N/A
Dibenzofuran 9.8 0 9.8 1.311 0 0 N/A N/A
Dieldrin 0 0 0 0.000 0.011 0.106 0.00E+00 0.00E+00
Di-n-butyl-phthalate 0 0 0 0.000 157 524 0.00E+00 0.00E+00
Di-n-octyl-phthalate 0.08 0 0.08 0.011 0 0 N/A N/A
Endrin 0 0 0 0.000 0.026 0.263 0.00E+00 0.00E+00
Fluoranthene 72 0 72 9.633 1.3 2.6 7.41E+00 3.70E+00
Fluorene 15 0 15 2.007 1.3 2.6 1.54E+00 7.72E-01
gamma-Chlordane 0 0 0 0.000 1.3 2.6 0.00E+00 0.00E+00
Heptachlor epoxide 0 0 0 0.000 0.069 0.687 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 7.6 0 7.6 1.017 1.3 2.6 7.82E-01 3.91E-01
Iron 108,000 1.8 108,000 14,449 50 500 2.89E+02 2.89E+01
Lead 6,960 0.012 6,960 931.2 4.22 42.25 2.21E+02 2.20E+01
Manganese 967 0.27 967 129.4 46 150 2.81E+00 8.63E-01
Mercury 7.77 0 7.77 1.040 0.69 0.017 1.51E+00 6.11E+01
Methoxychlor 0 0 0 0.000 2.1 4.2 0.00E+00 0.00E+00
Napthalene 1.6 0 1.6 0.214 1.3 2.6 1.65E-01 8.23E-02
Nickel 232 0 232 31.04 21.12 42.25 1.47E+00 7.35E-01
PCB-1016 0 0 0 0.000 0.94 2.36 0.00E+00 0.00E+00
PCB-1242 0 0 0 0.000 0.047 0.474 0.00E+00 0.00E+00
PCB-1254 3.16 0 3.16 0.423 0.096 0.474 4.40E+00 8.92E-01
PCB-1260 2.51 0 2.51 0.336 0.1 0.13 3.36E+00 2.58E+00
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Table H-7. Terrestrial Receptor: Red Fox, Kenilworth Park Landfill Site, 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) (mg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl
COPEC

Phenanthrene 80 0 80 10.70 1.3 2.6 8.23E+00 4.12E+00
Phenol 0.12 0 0.12 0.016 0 0 N/A N/A
Pyrene 57 0 57 7.626 1.3 2.6 5.87E+00 2.93E+00
Selenium 3.75 0 3.75 0.502 0.106 0.174 4.73E+00 2.88E+00
Silver 110 0 110 14.72 140 1,400 1.05E-01 1.05E-02
Thallium 9.07 0 9.07 1.213 0.004 0.039 3.03E+02 3.11E+01
Toluene 0 0 0 0.000 7.4 74.3 0.00E+00 0.00E+00
Vanadium 662 0 662 88.57 0.103 1.03 8.60E+02 8.60E+01
Zinc 2,990 0.025 2,990 400.0 84.5 169 4.73E+00 2.37E+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
0 - chemical was not detected in media evaluated and/or a NOAEL/LOAEL was not available
N/A - Not applicable
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Table H-8. Terrestrial Receptor: Great Blue Heron, Kenilworth Park Landfill Site, 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) (mg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

1,2,4-Trichlorobenzene 0 0 0 0.000 0 0 N/A N/A
1,3-Dichlorobenzene 0 0 0 0.000 0 0 N/A N/A
1,4-Dichlorobenzene 0 0 0 0.000 0 0 N/A N/A
2,4-Dimethylphenol 0 0 0 0.000 0 0 N/A N/A
2-Butanone 0.035 0 0.035 0.010 0 0 N/A N/A
2-Methylnapthalene 0.11 0 0.11 0.032 0 0 N/A N/A
2-Methylphenol 0 0 0 0.000 0 0 N/A N/A
4,4'-DDD 0.041 0 0.041 0.012 0.003 0.028 4.01E+00 4.30E-01
4,4'-DDE 0.015 0 0.015 0.004 0.003 0.028 1.47E+00 1.57E-01
4,4'-DDT 0.014 0 0.014 0.004 0.003 0.028 1.37E+00 1.47E-01
4-Choroaniline 0 0 0 0.000 0 0 N/A N/A
4-Methylphenol 0.64 0 0.64 0.188 0 0 N/A N/A
Acenaphthene 0.18 0 0.18 0.05 10 100 5.28E-03 5.28E-04
Acenaphthylene 0.15 0 0.15 0.044 0 0 N/A N/A
Acetone 0.092 0 0.092 0.027 0 0 N/A N/A
Aldrin 0.035 0 0.035 0.010 0 0 N/A N/A
alpha-Chlordane 0.058 0 0.058 0.017 2.1 10.7 8.10E-03 1.59E-03
Aluminum 13000 0.41 13,000 3,814 109.7 44.5 3.48E+01 8.57E+01
Anthracene 0.36 0 0.36 0.106 10 100 1.06E-02 1.06E-03
Antimony 4.4 0 4.4 1.29 0 0 N/A N/A
Arsenic 12 0 12 3.521 5.1 7.4 6.90E-01 4.76E-01
Barium 480 0.063 480 140.8 20.8 41.7 6.77E+00 3.38E+00
Benzo(a)anthracene 0.92 0 0.92 0.270 10 100 2.70E-02 2.70E-03
Benzo(a)pyrene 0.93 0 0.93 0.273 0 0 N/A N/A
Benzo(b)fluoranthene 1 0 1 0.293 10 100 2.93E-02 2.93E-03
Benzo(g,h,i)perylene 0.75 0 0.75 0.220 10 100 2.20E-02 2.20E-03
Benzo(k)fluoranthene 1.34 0 1.34 0.393 10 100 3.93E-02 3.93E-03
Benzoic acid 1.1 0 1.1 0.323 0 0 N/A N/A
Benzyl alcohol 0.049 0 0.049 0.014 0 0 N/A N/A
Beryllium 1.4 0 1.4 0.411 0 0 N/A N/A

COPEC
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Table H-8. Terrestrial Receptor: Great Blue Heron, Kenilworth Park Landfill Site, 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) (mg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

COPEC

Bis(2-ethylhexyl) phthalate 3.4 0 3.4 0.998 0 0 N/A N/A
Butylbenzyl phthalate 0.19 0 0.19 0.056 1.1 0 5.07E-02 N/A
Cadmium 1.4 0 1.4 0.411 1.45 20 2.83E-01 2.05E-02
Chromium 99.5 0 99.5 29.2 1 5 2.92E+01 5.84E+00
Chrysene 1.2 0 1.2 0.352 10 100 3.52E-02 3.52E-03
Cobalt 17 0 17 4.988 0 0 N/A N/A
Copper 110 0 110 32.3 47 61.7 6.87E-01 5.23E-01
Cyanide 0 0 0 0.000 0 0 N/A N/A
Dibenzo(a,h)anthracene 0.24 0 0.24 0.070 0 0 N/A N/A
Dibenzofuran 0.13 0 0.13 0.038 0 0 N/A N/A
Dieldrin 0.004 0 0.004 0.001 0.077 0 1.52E-02 N/A
Di-n-butyl-phthalate 0 0 0 0.000 0.11 1.1 0.00E+00 0.00E+00
Di-n-octyl-phthalate 0.16 0 0.16 0.047 0 0 N/A N/A
Endrin 0.014 0 0.014 0.004 0.01 0.1 4.11E-01 4.11E-02
Fluoranthene 2 0 2 0.59 10 100 5.87E-02 5.87E-03
Fluorene 0.18 0 0.18 0.053 10 100 5.28E-03 5.28E-04
gamma-Chlordane 0.072 0 0.072 0.021 2.1 10.7 1.01E-02 1.97E-03
Heptachlor epoxide 0.018 0 0.018 0.005 0 0 N/A N/A
Indeno(1,2,3-cd)pyrene 1.5 0 1.5 0.440 10 100 4.40E-02 4.40E-03
Iron 32,000 1.8 32,000 9,389 100 1,000 9.39E+01 9.39E+00
Lead 520 0.012 520 153 1.13 11.3 1.35E+02 1.35E+01
Manganese 970 0.27 970 284.6 997 0 2.85E-01 N/A
Mercury 1.8 0 1.8 0.528 0.45 0.064 1.17E+00 8.25E+00
Methoxychlor 0.055 0 0.055 0.016 0 0 N/A N/A
Napthalene 0.2 0 0.2 0.059 10 100 5.87E-03 5.87E-04
Nickel 52 0 52 15.26 77.4 107 1.97E-01 1.43E-01
PCB-1016 0 0 0 0.000 0 0 N/A N/A
PCB-1242 0.354 0 0.354 0.104 0.41 0 2.53E-01 N/A
PCB-1254 0.571 0 0.571 0.168 0.18 1.8 9.31E-01 9.31E-02
PCB-1260 0.409 0 0.409 0.120 0.9 9 1.33E-01 1.33E-02
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Table H-8. Terrestrial Receptor: Great Blue Heron, Kenilworth Park Landfill Site, 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) (mg/L) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQl

COPEC

Phenanthrene 1.9 0 1.9 0.56 10 100 5.57E-02 5.57E-03
Phenol 0 0 0 0.000 0 0 N/A N/A
Pyrene 2.8 0 2.8 0.82 10 100 8.22E-02 8.22E-03
Selenium 0 0 0 0.000 0.5 1 0.00E+00 0.00E+00
Silver 7.6 0 7.6 2.23 0 0 N/A N/A
Thallium 0 0 0 0.000 0 0 N/A N/A
Toluene 0.0035 0 0.0035 0.001 0 0 N/A N/A
Vanadium 85 0 85 24.9 11.4 0 2.19E+00 N/A
Zinc 560 0.025 560 164.3 14.5 131 1.13E+01 1.25E+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
0 - chemical was not detected in media evaluated and/or a NOAEL/LOAEL was not available
N/A - Not applicable

H-24 Section_7 T11-12.xls/HeronH-8/4/6/2006/4:57 PM



H-25



 

H-26



H-27



H-28



 GOVERNMENT OF THE DISTRICT OF COLUMBIA 
Department of the Environment 

 
 

 Fisheries and Wildlife Division 
 
 

17 October 2007 
 
Ms. Louise Flynn, Project Manager 
Ecology and Environment, Inc. 
1501 Lee Highway, Suite 306 
Arlington, Virginia  22209 
 
Dear Ms. Flynn, 
 
Per your request on Wednesday, 10 October 2007, I am providing you with our best information 
on species of concern or Species of Greatest Conservation Need (SGCN) as identified in our 
Wildlife Action Plan.  The information is for the area identified as the former Kenilworth Park 
Landfill and includes the site proper as well as areas near the site. 
 
Birds 
 
Current recordings of avian SGCN utilizing the area include the eastern meadowlark (Sturnella 
magna) and the red-shouldered hawk (Buteo lineatus).  Both birds utilize the football fields or 
meadows adjacent to the ‘landfill zone.’   
 
The area also has suitable habitat for another SGCN, specifically, the field sparrow (Spizella 
pusilla), but no record has been made of this species in or near the area. 
 
Although the American kestrel (Falco sparverius) is not identified as a SGCN in our Wildlife 
Action Plan, it does use the Kenilworth Park and landfill area as part of its migratory movements 
through the District of Columbia.  It is mentioned here because the kestrel is showing significant 
declines over much of its breeding range in the United States. 
 
Invertebrates    
 
Currently, there are no confirmed and/or identified invertebrate SGCN at the former Kenilworth 
Park Landfill.  Based on suitable habitat present in the area, however, the following SGCN may 
be potentially present: 
 
BUTTERFLIES AND MOTHS    MOLLUSKS    
Appalachian grizzled skipper (Pyrgus centaureae wyandot) Alewife floater (Anodonta implicate)  
Cabbage white (Pieris rapae)    Dwarf wedgemussel (Alasmidonta heterodon)  
Crossline skipper (Polites origenes)    Eastern pondmussel (Ligumia nasuta) 
Frosted elfin (Callophrys irus)    Green floater (Lasmigona subviridis) 
Great spangled frittilary (Speyenia cybele)   Tidewater mucket (Leptodea ochracea) 
Monarch (Danaus plexippus)    Yellow lampmussel (Lampsilis cariosa) 
Question mark (Ploygonia interrogationis) 
Red admiral (Vanessa atalanta)    DRAGONFLIES/DAMSEL FLIES 
Regal frittilary (Euptoieta claudia)    Mocha emerald (Somatochlora linearis) 
 

  
 51 N Street, NE, Sixth Floor, Washington, D.C.  20002 •PHONE (202) 535-2600 •FAX (202) 535-2881  
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page 2, Flynn 
 
Mammals 
 
Currently, there are no confirmed and/or identified mammal SGCN at the former Kenilworth 
Park Landfill.  Based on current suitable habitat and a (>10 years) National Park Service 
database the area could provide habitat for two current SGCN, the grey fox (Urocyon 
cinereoargenteus) and eastern cottontail (sylvilagus floridanus).   
 
A site visit on October 11, 2007 did show the area to be the source of fox scat in the early 
successional habitat on the Kenilworth Park South Landfill.  However, the scat could not be 
positively identified as red fox or grey fox.  Further, the presumption exists that the edge habitat 
between the mowed ball fields and un-mowed areas support eastern cottontails.  
 
Thank you for contacting our office and including our species of greatest conservation need in 
your planning process. 
 
Sincerely, 
 
Sylvia D. Whitworth 
 
Sylvia Whitworth, Acting Chief 
Wildlife Management Branch 
Fisheries and Wildlife Division 
Natural Resources Administration 
District Department of the Environment 
51 N Street, N.E. 
Washington, D.C.  20002 
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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 -- -- -- 
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Species Present at Anacostia Park 
North Capitol Parks 

Scientific Name Common Name 
Federal 

Rank 
Maryland 

Rank1 
Maryland 
Status1,2 

 Checkered white -- -- -- 
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 -- -- -- 
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Species Present at Anacostia Park 
North Capitol Parks 

Scientific Name Common Name 
Federal 

Rank 
Maryland 

Rank1 
Maryland 
Status1,2 

 Eagle, American bald G4 S2S3 T 
 Egret, cattle -- -- -- 
 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 -- -- -- 
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Species Present at Anacostia Park 
North Capitol Parks 

Scientific Name Common Name 
Federal 

Rank 
Maryland 

Rank1 
Maryland 
Status1,2 

 Heron, little blue -- -- -- 
 Heron, yellow-crowned night G5 S3B -- 
 Hummingbird, ruby-throated -- -- -- 
 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 -- -- -- 
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North Capitol Parks 

Scientific Name Common Name 
Federal 

Rank 
Maryland 

Rank1 
Maryland 
Status1,2 

 Sandpiper, least -- -- -- 
 Sandpiper, pectoral -- -- -- 
 Sandpiper, semipalmated -- -- -- 
 Sandpiper, solitary -- -- -- 
 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 -- -- -- 
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North Capitol Parks 

Scientific Name Common Name 
Federal 

Rank 
Maryland 

Rank1 
Maryland 
Status1,2 

 Thrush, wood -- -- -- 
 Titmouse, tufted -- -- -- 
 Towhee, eastern -- -- -- 
 Towhee, rufous-sided -- -- -- 
 Vireo, blue-headed -- -- -- 
 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 -- -- -- 
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Maryland 
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Maryland 
Status1,2 

 Woodpecker, hairy -- -- -- 
 Woodpecker, pileated -- -- -- 
 Woodpecker, red-bellied -- -- -- 
 Woodpecker, red-headed -- -- -- 
 Wood-pewee, eastern -- -- -- 
 Wren, Carolina -- -- -- 
 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 -- -- -- 
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 Slaty skimmer -- -- -- 
 Widow skimmer -- -- -- 
 Swamp darner -- -- -- 
 Familiar bluet -- -- -- 
Carphophis amoenus Eastern worn snake -- -- -- 
Chelydra serpentina Snapping turtle -- -- -- 
Chrysemys p. picta Eastern painted turtle -- -- -- 
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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Species Present at Anacostia Park 
North Capitol Parks 

Scientific Name Common Name 
Federal 

Rank 
Maryland 

Rank1 
Maryland 
Status1,2 

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 
extirpation.  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 
expectation 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 
threatened 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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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 gastroin-
testinal 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 
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observed 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 with chemical waste, smelting of 
copper and other metals, fossil fuel combustion, and pesticide use.  The primary use of 
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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 risk of cancer of 
the skin, lungs, bladder, and kidneys.  Breathing inorganic arsenic increases the risk of 
lung cancer. 
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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 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. 
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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 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 
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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.     
 
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 

I-8



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.  
 
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. 
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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, 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 
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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 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. 
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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. 
 
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. 
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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 recommends 
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 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 
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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, 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. 
 

I-14



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. 
 
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. 
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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 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. 
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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 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. 
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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. 
 
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).  

I-18



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 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 
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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 confidence 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 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 groundwater.   
 
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.   
 

I-20



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 manufac-
ture 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, 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.   
 

I-21



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 
 



 

 
02:001096_OX38_10-B2407 J-1 
final KPS RI 062408.doc-6/25/2008 

  
 

 
 
Analytical Results and Data 
Validation 
 
 
 
 

J 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 



02:001171.AF03.08-B0816 
KENILWORTH_DVM_WATERS.DOC/06/15/06-D1 Page 1 of 11 

 
 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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 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 

02:001171.AF03.08-B0816 
KENILWORTH_DVM_SOILS.DOC/06/15/06-D1 Page 6 of 15 

J-19



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. 
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Health Consultation: A Note of Explanation  

An ATSDR health consultation is a verbal or written response from ATSDR to a specific 
request for information about health risks related to a specific site, a chemical release, or 
the presence of hazardous material. In order to prevent or mitigate exposures, a 
consultation may lead to specific actions, such as restricting use of or replacing water 
supplies; intensifying environmental sampling; restricting site access; or removing the 
contaminated material.  

In addition, consultations may recommend additional public health actions, such as 
conducting health surveillance activities to evaluate exposure or trends in adverse health 
outcomes; conducting biological indicators of exposure studies to assess exposure; and 
providing health education for health care providers and community members. This 
concludes the health consultation process for this site, unless additional information is 
obtained by ATSDR which, in the Agency’s opinion, indicates a need to revise or append 
the conclusions previously issued. 

You May Contact ATSDR TOLL FREE at  

1-888-42ATSDR 


or 

Visit our Home Page at: http://www.atsdr.cdc.gov 


K-4

http://www.atsdr.cdc.gov


HEALTH CONSULTATION 


KENILWORTH PARK LANDFILL  – SOUTH SIDE 

NE WASHINGTON, DC 


EPA FACILITY ID: DCSFN0305462 

Prepared by: 


Federal Facilities Assessment Branch 

Division of Health Assessment and Consultation  


Agency for Toxic Substances and Disease Registry 

Atlanta, Georgia 


K-5



Kenilworth Park Landfill – South Side NE, Washington, DC  
Health Consultation 

Table of Contents 
TIntroduction ...................................................................................................................................1 

Statement of Issues and Purpose..................................................................................................1 
Site Visit ......................................................................................................................................1 
Site Description and History........................................................................................................1 

Environmental Data and Pathways for the Kenilworth Park South Landfill...................................3 
Environmental Data .....................................................................................................................4 

Table 1: Surface Soil Exceeding Comparison Values .....................................................................5 
Table 2: Subsurface Soils Exceeding Comparison Values ..............................................................6 
Table 3: Metals Exceeding Comparison Values in Groundwater....................................................7 
Table 4: Sediment ............................................................................................................................8 

Pathways ......................................................................................................................................8 
Child Health Considerations ..........................................................................................................10 
Discussion of Potential Public Health Issues.................................................................................10 

Compounds of Concern .............................................................................................................11 
Conclusions....................................................................................................................................12 
Recommendations..........................................................................................................................12 
Authors, Technical Advisors .........................................................................................................14 
References......................................................................................................................................15 
Figure 1: Demographic Intro Map .................................................................................................17 
Appendix A. Screening Analysis.......................................................................................... A-1 
Appendix B. Site-Specific Analysis......................................................................................B-1 
Appendix C. Comparison of Exposure Doses to Health Guidelines.....................................C-1 
Appendix D. Exposure Dose Methods ................................................................................. D-1 

T

 i 
K-6



Kenilworth Park Landfill – South Side NE, Washington, DC  
Health Consultation 

Introduction 
Statement of Issues and Purpose 
In October 2002, the District of Columbia Department of Health (DC DOH) asked that the 
Agency for Toxic Substances and Disease Registry (ATSDR) conduct a public health 
consultation of the Kenilworth Park Landfill (KPL) site (1). The landfill site is owned by the U. 
S. Government and administered by the National Park Service (NPS). DC DOH concerns include 
the fact that NPS intends to reopen the site for recreational use (1) and that chemical 
concentrations in several environmental media are above U.S. Environmental Protection Agency 
(EPA) risk-based concentrations for a residential area (2, 3). A January 21, 2003, letter from the 
Centers for Disease Control and Prevention (CDC) to the DC DOH indicates that ATSDR will 
consider the request to evaluate Kenilworth Park Landfill (4).

Site Visit 
As part of our evaluation of the Kenilworth Park Site, ATSDR met with the DC DOH (5) and the 
NPS (6) on June 17 and 18, 2003, respectively, to discuss the site. In our meeting NPS requested 
that because of their pending proposed plans for a junior golf course, we consider the south side 
of Kenilworth Landfill Park first. Accordingly, this health consultation, which evaluates the 
landfill, documents our findings and recommendations for the south side of Kenilworth Landfill 
Park. This health consultation also evaluates current and possible future conditions but not past 
conditions that were present during waste disposal and open burning. Our evaluation is based on 
the KPL site being used for recreation—not for residential purposes. 

Site Description and History 

We compiled the information provided in this health consultation from the Remedial 
Investigation (RI) report of the Kenilworth Park Landfill. In January 2002, Ecology and 
Environment, Inc. prepared the RI for the National Park Service.  

Kenilworth Park consists of a southern (hereafter referred to as Kenilworth Park South) and a 
northern area (hereafter referred to as Kenilworth Park North), separated by Watts Branch, a 
tributary of the Anacostia River (Figure 1). South of the landfill site is a power plant, a waste 
transfer station, and the River Terrace community. Southeast of the landfill is the Neval H. 
Thomas Elementary School, east of the landfill is a residential neighborhood, and west is the 
Anacostia River. Residential property is primarily to the south and east. Kenilworth Aquatic 
Gardens is north of the landfill. Approximately 22,488 people reside within 1 mile of Kenilworth 
Landfill South (Figure 1). 

Kenilworth Park North is currently being used for soccer and baseball. The District of Columbia 
Department of Parks and Recreation manages the tennis courts in the northeast section of 
Kenilworth North, and this section is in the process of transfer to the District. A youth golf 
facility is under consideration for Kenilworth Park South (7). 

During our June 18 site visit, no hazardous debris was noted on the surface of the landfill, and a 
temporary storm water management system and sediment controls were in place (the most recent
changes were to the sedimentation pond near the confluence of the Anacostia River and Watts 
Branch). A brief historical summary follows. 
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1937–1940s    

In 1937, the United States Army Corps of Engineers dredged the Anacostia River to make the 
channel both wider and deeper. During this activity the adjoining wetlands were nearly all filled 
in; the NPS administers the newly created land. 

1942–1968  

The District used Section G of the land for disposal and burning of municipal waste. The landfill 
extended directly into the river without any barrier, and landfill wastes mixed with soil entered 
the water. By the time the Resource Conservation and Recovery Act (RCRA) became law the 
District Landfill was closed, so the landfill never had a permit. 

1968–1970  

Sanitary landfill operations were used at Kenilworth to dispose of the District’s waste. When the 
filling was almost complete, the landfill was closed and largely capped (no impermeable cap was 
used; it is believed that sediment was dredged from the Anacostia River). At completion, the 
Kenilworth landfill contained around 4 million tons of raw refuse, incinerator ash, and other 
burned residue, had an average depth of 25 feet, and covered an area of about 145 acres (8). The 
NPS began to convert the land for use as a park with baseball and softball fields. 

1977–1978  

A major trunk of sewer (108 inches in diameter) was laid through the southern edge of the park. 
This sewer empties below sea level.

1980  

By May, the park was complete. The site was a grassy area served by a road, with public toilets, 
a parking lot, and a set of exercise stations around the periphery. The center of the site had a 
maximum elevation of 28 feet above mean sea level. 

1997–1998  

New fill was deposited to cover part of the old landfill south of Watts Branch, raising the park 
surface by as much as 27 feet. The recent fill is in two sections: east (from the Driggs 
Corporation) and west (from the Barrett Tucker Corporation) of Deane Avenue. The fill was 
mostly excavation materials and construction debris. 

1998  

In October, the Environmental Health Division of the District’s Department of Health issued a 
Notice of Violation to NPS regarding the placement of fill with objectionable materials 
(construction debris) on the site without a permit. The NPS began an investigation of Kenilworth 
Park South. 

1999  

NPS modified drainage and graded the west side of the fill—as temporary erosion and runoff 
control measures—and removed some surface rubble to reduce physical hazards. Later in the 
year, Driggs Corporation began crushing and sorting concrete, extracting reinforcing wire and 
rebar and other metal waste, excavating accessible asphalt, and stockpiling material for removal. 
The NPS contracted for the removal of the stockpiled construction debris. 
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2002  

The area not covered by recent (1997–1998) fill is heavily overgrown. A hedgerow screens the 
Neval H. Thomas Elementary School from the site. The site is not fully fenced, and pedestrian 
access is unrestricted. The RI reports approximately 2,000 people live within ½-mile radius of 
the site. 

The NPS prepared a Feasibility Study Report. 

2003  

ATSDR met with DC DOH and NPS to discuss the site. 

Environmental Data and Pathways for the Kenilworth Park South Landfill 

About ATSDR’s Comparison Values (CVs)

CVs are not thresholds for adverse health effects. 
ATSDR CVs represent contaminant concentrations 
many times lower than levels at which no effects 
were observed in experimental animals or human 
epidemiologic studies. If contaminant concentrations
are above CVs, ATSDR further analyzes exposure 
variables (for example, duration and frequency of 
exposure), the toxicology of the contaminant, other 
epidemiology studies, and the weight of evidence for 
health effects. Some of the CVs used by ATSDR 
scientists include: 

EMEGs — environmental media evaluation guides  

RMEGs — reference dose media evaluation guides,  

CREGs  — cancer risk evaluation guides, and 

MCLs   — EPA’s maximum contaminant levels  

MCLs, EMEGs, RMEGs, and CREGs are
nonenforceable, health-based CVs developed by 
ATSDR for screening environmental contamination
for further evaluation. MCLs are enforceable drinking 
water regulations developed to protect public health. 

You can find out more about the ATSDR evaluation 
process by reading ATSDR’s Public Health
Assessment Guidance Manual at: 
http://www.atsdr.cdc.gov/HAC/HAGM/, or contacting 
ATSDR at 1-888-42ATSDR. 

In this section, ATSDR evaluates whether community members are currently or will in the future 
be exposed to harmful levels of chemicals. ATSDR screens the concentrations of contaminants 
in environmental media (e.g., groundwater or soil) against health-based comparison values (CVs) 
(refer to text box). Because CVs are not thresholds of toxicity, environmental levels that exceed 
CVs would not necessarily produce 
adverse health effects. If a chemical is 
found in the environment at levels 
exceeding its corresponding CV, 
ATSDR further evaluates site-specific 
exposures and the likelihood of 
adverse health effects. 

What is meant by exposure? 
ATSDR’s PHCs are driven by 
evaluation of the potential for human 
exposure or contact with 
environmental contaminants. 
Chemical contaminants released into 
the environment have the potential to 
cause adverse health effects. That said, 
however, a release does not always 
result in human exposure. People can 
only be exposed to a contaminant if 
they come in contact with it—if they
breathe, eat, drink, or come into skin 
contact with a substance containing 
the contaminant. 

How does ATSDR determine which 
exposure situations to evaluate? 

ATSDR scientists evaluate site 
conditions to determine if people are, or could be exposed (i.e., exposed in a current or future 
scenario) to site-related contaminants. When evaluating exposure pathways, ATSDR identifies 
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whether exposure to contaminated media (soil, sediment, water, air, or biota) has occurred, is 
occurring, or will occur through ingestion, dermal (skin) contact, or inhalation. 

How does ATSDR decide which contaminants may be present at levels of concern?
If exposure was, is, or could be possible, ATSDR scientists consider whether contamination is 
present at levels that might affect public health.  

ATSDR scientists select contaminants for further evaluation by comparing them against health-
based CVs. These are developed by ATSDR from available scientific literature related to 
exposure and health effects. CVs are derived for each of the different media and reflect an 
estimated contaminant concentration that is not likely to cause adverse health effects for a given 
chemical, assuming a standard daily contact rate (e.g., an amount of water or soil consumed or an 
amount of air breathed) and body weight.  

Environmental Data 
The RI report provided data for surface soil, subsurface soil, groundwater, surface water, and 
sediment. In most cases, data were collected during a 1998 sampling event, for the 2000 
Preliminary Assessment/Site Investigation (PA/SI) (9), and for the 2002 RI. The Landfill Gas 
Testing Programs at Kenilworth and Oxon Cove Landfills (8) provided data for methane levels 
in the old landfill in 1979/1980. Moreover, the RI showed that explosive gas levels were detected 
in wells and drilled boreholes extending to the former District landfill just West of Deane 
Avenue and in the Northeast section. (3) 

Surface Soil 

During the 1998 sampling event, 24 surface soil samples at depths less than 3” were analyzed for 
BNAs (base/neutral acid extractible organics) and metals. In a few locations the new fill area 
exceeded EPA’s residential soil risk-based concentrations (RBCs) for polycyclic aromatic 
hydrocarbons (PAHs). Compounds exceeding RBCs are provided in Table 1. 

For the 2000 PA/SI, a total of 35 surface soil samples at depths less than 3” were analyzed for 
PAHs and metals; five samples were also analyzed for polychlorinated biphenyls (PCBs). 
Compounds exceeding RBCs are provided in Table 1. 

For the 2002 RI, surface soil samples were collected from 4 on-site locations and analyzed for 
PAHs, PCBs, and metals. Nine background samples were also collected from nearby NPS 
properties and analyzed for PCBs. Sampling depth was not provided. Compounds exceeding 
ATSDR Substance Comparison values are provided in Table 1. 
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Table 1: Surface Soil Exceeding Comparison Values 

Compound 
Range On-
site 1998 
Report µg/kg

Range On-
site 2000 
PA/SI µg/kg

Range On-
site 2002 RI
µg/kg

Range 
Background 
from RI 

ATSDR 
Substance 
Comparison
Values 
µg/kg

Benzo(a)pyrene ND – 7700 11.0 – 2950 ND – 509 NA 1001

Dibenz(a,h)anthracene ND – 110 ND – 1470 86.8 – 942 NA 90* 
Aroclor 1254 NA ND – 79.5 ND – 3160 278 10002

Aroclor 1260 NA 30.6 – 83.4 119 – 2510 124 – 194 10002

ND = Not detected 
NA = Not analyzed 
RBC = Risk based concentration
* = EPA Soil Screening Level 
1 = Chronic Oral CREG Value 
2 =  Chronic Oral EMEG Value 

In addition, three surface soil samples were collected in the schoolyard at Neval H. Thomas 
Elementary School. Total PAHs averaged 1770 µg/kg, and benzo(a)pyrene averaged 183.5 
µg/kg. 

Subsurface Soil 
During the 1998 sampling event, eight subsurface soil samples were collected at depths ranging 
from 8 to 15 feet below ground surface (bgs) and analyzed for BNAs, total petroleum
hydrocarbons (TPHs), and metals. Analysis of these former District landfill materials revealed 
elevated levels of arsenic, lead, cadmium, and PAHs. Information is provided in Table 2. 

For the 2000 PA/SI, a total of 49 subsurface soil samples were collected from 22 boreholes. 
Analysis of the samples indicated PAHs, PCBs, and metals exceeded ATSDR health screening 
levels (see Table 2). 

For the 2002 RI, 14 subsurface soil samples were collected at depths ranging from 1 foot to 12 
feet bgs. All samples were analyzed for PAHs, PCBs, and metals. Compounds exceeding 
ATSDR Substance Comparison values are provided in Table 2.  
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Table 2: Subsurface Soils Exceeding Comparison Values 

Compound 
Range On-site 
1998 Report
µg/kg

Range On-site 
2000 PA/SI 
µg/kg

Range On-site 
2002 RI µg/kg

ATSDR 
Substance 
Comparison
Values (µg/kg)

Benzo(a)pyrene ND – 920   ND – 18000   8.82 – 6250   100 1

Benzo(a) anthracene 98.7 – 5860   900 * 
Benzo(b)fluoranthene ND – 980   ND – 16000   9.25 – 6370   90 * 
Dibenz(a,h)anthracene ND ND – 3400   ND – 791   90 * 
Indeno(1,2,3-cd)pyrene ND – 190   ND – 17000   4.90 – 4110   900 * 
Lead 21 – 4300 mg/kg 2.8 – 2500 mg/kg 13.0– 10500 mg/kg 400 mg/kg* 
ND = Not detected 
* = EPA Soil Screening Level 
1 = Chronic Oral CREG Value 

Groundwater 
During the 1998 sampling event, eight groundwater samples were analyzed for BNAs, volatile 
organic compounds (VOCs), TPHs, and metals. The RI reported that the groundwater had high 
levels of heavy metals, but due to water turbulence the levels were more likely the result of
suspended solids rather than dissolved metal ions. VOCs, BNAs other than PAHs, and TPHs 
were found at low or non-detect levels.  

For the 2000 PA/SI, 11 groundwater samples were analyzed for organics, pesticides, PCBs, 
TPHs, and metals. In May 1999, metals exceeded drinking water standards; but again, the 
samples had high turbidity and were probably the result of suspended solids. 

As reported in the RI, “all of the wells are screened at least partially against the former District 
wastes, which were repeatedly burned. The resultant ash material is fine grained and has a high 
metal content… The low flow rates in these wells made it difficult to develop some of these 
wells enough to yield clear, nonturbid water.” Therefore, during sampling in March 2000, each 
well was sampled twice: once for unfiltered samples and once for filtered samples. None of the 
wells showed significant levels of metals. Only one unfiltered sample marginally exceeded the 
MCL for cadmium. Levels of organics were low, and only bis(2-ethylhexyl)phthalate exceeded 
its MCL in two wells. 

For the 2002 RI, 11 samples were collected from previously sampled monitoring wells and 
analyzed for metals only. Also, two samples and one duplicate sample were collected from two 
newly constructed monitoring wells and analyzed for organic and inorganic compounds. 
Compounds exceeding ATSDR Substance Comparison values are provided in Table 3. (Of note, 
it appears Table 4-7 in the RI was not labeled with the correct units). 
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Table 3: Metals Exceeding Comparison Values in Groundwater 

Compound 
Range On-site 
1998 Report 
µg/L 

Range On-site 
2000 PA/SI 
µg/L 

Range On-site 
2002 RI µg/L 

ATSDR 
Substance 
Comparison
Values µg/L 

DC 
Standard 
µg/L 

Antimony NP ND – 53 ND – 14.0 101 N/A 
Barium 930 – 27000 ND – 4000 191 – 6880 7001 1000 
Iron NP 7300 – 220000 1390 – 92800 3002 N/A 
Lead 380 – 17000 ND – 2800 ND – 53.4 153 50 
Manganese NP 89 – 4500 38.7 – 3180 5001 N/A 
DC = District of Columbia 
N/A = Not applicable 
ND = Not detected 
NP = Not provided
1 = Chronic RMEG Value 
2 = EPA’s National Secondary Drinking Water Regulation 
3 = EPA Action Level 

Surface Water 
During the 1998 PA/SI sampling, four surface water samples were analyzed for organics and 
metals (two of the samples were considered background). One of the samples collected in the 
Anacostia River showed a lead concentration of 12µg/L, although that concentration is, possibly, 
a reflection of suspended solids. Overall analytical results did not indicate the Kenilworth Park 
site has affected surface water quality. 

No new surface water samples were collected during 2001 RI activities. 

Sediment 
Also, during the first round of 1998 PA/SI sampling, 14 samples were analyzed for BNAs and 
TPHs. Sediments collected during the second round of sampling were analyzed for PAHs, PCBs, 
and metals (Table 4). 

During the 2000 sampling event, five sediment samples were analyzed for BNAs, TPHs, 
pesticides, PCBs, and metals. Sediments around the site contained elevated PAHs and metal 
levels. Compounds exceeding ATSDR Substance Comparison values are shown in Table 4.

Methane 

Between October 22, 1979 and January 17, 1980, probes and test wells were installed at 
Kenilworth Landfill to evaluate methane gas for heating greenhouses (8). Fifteen test probes and 
16 wells were installed in the old landfill at Kenilworth Park. Gas samples were collected at the 
probe and analyzed by gas chromatography. Levels were found from zero to 98.42 percent by 
volume. Although no specific gas monitoring was performed during PA/SI or RI/FS activities, 
for safety purposes explosive gas was monitored during drilling activities. When penetrating the 
former landfill materials, levels of explosive gases were encountered above 20% of the Lower 
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Explosive Limit. Still, no explosive gas was detected in breathing zones, or above landfill 
materials, at levels that would indicate an explosive hazard. 
Table 4: Sediment 

Compound Range 1998 Report
µg/kg

Range 2000 
PA/SI µg/kg

ATSDR Substance 
Comparison Values 
µg/kg

Benzo(a)pyrene 310 – 680   ND – 1290 100 1

Dibenz(a,h)anthracene ND – 100   ND – 240   90 * 
ND = Not detected 
*  =      EPA 
1 = Chronic Oral CREG Value 

Pathways 
Exposure pathways are the different ways that contaminants move in the environment and the 
different ways that people can come into contact with these contaminants—by touching, eating 
or drinking. When information shows that people have come into contact with a contaminant in 
soil, air, or water, a completed exposure pathway exists. Completed exposure pathways can 
occur in the past or in the present.  

Surface soil: 

As reported previously, the site is not fully fenced and pedestrian access is unrestricted. The 
NPS plans to reopen the landfill site as a park. Adults and children playing at the park will 
have completed an exposure pathway to surface soil. Dermal and incidental ingestion are the 
routes of exposure. Surface soil concentrations of PAHs, PCBs, and arsenic exceeded 
ATSDR Substance Comparison Values. (See Table 1.) 

Subsurface soil: 

Workers involved with building structures on the property may be exposed to subsurface soil 
during digging/excavating activities. Dermal and incidental ingestion are the routes of 
exposure. Subsurface soil concentrations of PAHs, PCBs, and metals exceeded ATSDR 
Substance Comparison Values. (See Table 2.) 

Groundwater:  

According to the PA/SI, at the present time no water supply wells—municipal, commercial, 
or domestic—can be affected by the landfill site. Accordingly, groundwater can be 
eliminated as a potential human exposure pathway. 

Surface water: 

The Anacostia River is not a source of water for home or commercial use. Also, the RI states 
that sewer overflow problems prevent swimming in the river; floating trash was listed as a 
major problem. Limited sampling conducted in 1998 showed that KPL does not affect the 
water quality of Anacostia River (see Environmental Data and Pathways for the Kenilworth 
Park South Landfill: Surface water). ATSDR determined that the Anacostia River can be 
eliminated as a potential human exposure pathway. Our conclusion is based on the KPL site 
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being used as a junior golf course—not as a recreational facility where swimming or fishing 
occur. Fish advisories from DC DOH are in effect for Anacostia River 
(http://doh.dc.gov/doh/cwp/view,a,1374,q,584650,dohNav_GID,1837.asp), and signs are 
posted at KPL cautioning people from fishing or swimming. ATSDR believes this course of 
action is prudent and will ensure that public health is protected.

Sediment:  

See Surface water. Swimming and other water activities are not known to occur in the 
section of the Anacostia River near the site. Therefore, river sediment can be eliminated as a 
potential human exposure pathway. It is unclear from available documentation, however, 
whether wading or other such activities could occur in Watts Branch, thereby exposing 
residents to this sediment. Dermal and incidental ingestion are the routes of exposure. 
Sediment concentrations of PAHs exceeded ATSDR Substance Comparison Values. (See 
Table 4.) 

Biota:  

No data are available. In 1998, through a survey on recreational fishing in the District of 
Columbia, the Fish & Wildlife Office of DC DOH documented that people consume fish 
caught in the Anacostia River. In April 2002, people were observed fishing from the banks of 
the Anacostia River, about 1½ miles downstream from the landfill site. Because of the levels 
of PCBs, a fish consumption advisory is in effect for fish caught in freshwater rivers and 
lakes in DC, including the Anacostia River. Specifically, the fish advisory warns the general 
population against consumption of American eel, catfish, and carp. The fish advisory for DC 
also warns that all other fish consumed by the general population should be restricted by the 
size of the fish, by the frequency of fish meals, or by both (information on fish obtained at 
www.epa.gov/waterscience/fish/).  

Off-site data: 

No records show that off-site soil samples were collected from residential areas to the east of
the landfill property. The RI reports problems in the past with erosion and run-off. It also 
reports that the recent fill is poorly vegetated, and that the steep slopes around the edges of 
the fill favor erosion. Although the current drainage directs runoff and storm water to ditches 
and silt ponds, whether in the past off-site areas could have been affected by the site is
unclear.  

Physical Hazards:         

In several places the RI report mentions physical hazards, but these hazards are not clearly 
spelled out. The potential exists for harm to human health from physical hazards. Some of 
these physical hazards include construction debris that may be exposed during soil 
excavation. 

Methane:         

During digging/excavating activities, workers on the property may be exposed to explosive 
levels of methane. If a new cap prevents upward migration of gases, residents in the area may 
be potentially exposed to methane and other gases due to lateral migration. Methane presents 
two threats to people: explosion and asphyxiation. 
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Child Health Considerations 
ATSDR recognizes that in communities with contamination in water, soil, air, or food, infants 
and children may be more sensitive to exposures than are adults. This sensitivity is the result of a 
number of factors. Children are more likely to be exposed because they play outdoors and they 
often bring food into contaminated areas. Most children are shorter than adults, which means 
children breathe dust, soil, and heavy vapors close to the ground. Children are also smaller, 
potentially resulting in higher doses of chemical exposure per unit body weight. The developing 
body systems of children can sustain permanent damage if toxic exposures occur during critical 
growth stages. Most importantly, children depend completely on adults for risk identification and 
for management decisions, housing decisions, and access to medical care. Therefore, as part of 
the ATSDR Child Health Initiative, ATSDR is committed to evaluating childrens’ special
interests at sites such as the Kenilworth Landfill. 

Like other people who play, live, and work at or near Kenilworth Landfill, children may contact 
contaminated soils or sediments as well as other media (e.g., air and water). As discussed in the 
Environmental Data and Pathways section of this PHC, current and future exposures for children 
could include contact with contaminated soils or sediments in recreational areas or other areas 
where children may play, resulting in ingestion of contaminated foods or non-food items (e.g., 
dirt), or resulting in breathing contaminated air. 

To evaluate whether children may experience adverse health affects through current or future 
exposures to site contaminants, ATSDR estimated the potential doses for children. To estimate 
these doses, ATSDR used health-protective assumptions that likely overestimate the levels of 
actual exposure. The assumptions used and the estimated doses are found in Appendices C and 
D. 

NPS plans to eliminate contact with soil at Kenilworth Park Landfill South by regrading and 
capping the landfill. This should eliminate any pathways of concern and prevent children from
coming in contact with contaminated soils. ATSDR believes that NPS actions are prudent and 
will ensure that the public health and childrens’ welfare are both protected.

Discussion of Potential Public Health Issues 
ATSDR has reviewed the data from the 1998 report, the 2000 PA/SI, and the 2002 RI. We found 
that PCBs, PAHs, and metals at levels above ATSDR Substance Comparison values for soil, 
subsurface soil and sediments present a potential exposure. Nevertheless, while building the 
junior golf course NPS plans to eliminate contact with soil by regrading and capping the area. 
Because this should prevent contact with soil contamination in the future, such a course of action 
is prudent and protective of public health.   

Because data are not available, ATSDR does not address past exposure pathways or past health 
related issues. Still, the 25+ yrs of burning/ash disposal has in all likelihood led to exposures of 
those who resided near the landfill and of employees working at Kenilworth Park Landfill.  

One of our concerns from the June 13, 2003, site visit was the proximity of Neval H. Thomas 
Elementary School and the school’s use of 200+ feet of NPS property as a recreational area. 
Moreover, the frequent accessibility that students currently have to the landfill may become a 
problem during construction of the golf course. That will be an issue that NPS will have to 
address to prevent the students from contacting soil contaminants. 
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NPS stated that Eastland Paradise Garden Apartments—the closest community to Kenilworth 
Park Landfill—has not raised any public health questions to ATSDR or to other government 
health agencies. Therefore, any community health concerns from potential environmental 
exposures to this community are presently unknown (6). 

Another concern is that the new fill could contribute to an increase in methane levels; in other 
words, disturbance of old fill could release methane (10). 

Compounds of Concern 

Polychlorinated Biphenyls 
The daily estimated exposure for all exposed persons (i.e., workers, adults, and children) does 
not exceed the chronic minimum risk level (MRL) of .00002 mg/kg/day (11). Hence, exposure of 
these groups to PCB-contaminated soil at the landfill area is not of public health concern and is 
not likely to result in adverse non-cancerous health effects. ATSDR looked further at site-
specific exposures for Kenilworth Park by adjusting the exposure dose parameters (Appendix D). 
We found that even if exposure occurs, exposure to soil contaminants would not be at levels of 
public health concern for cancerous or non-cancerous health effects.  

Polycyclic Aromatic Hydrocarbons
As previously stated, although no potential exposure to soil contaminants threatens adults and 
children using the golf course, ATSDR compared screening levels and site-specific contaminant 
levels for subsurface soils. Although workers may be exposed to subsurface soil during 
digging/excavating activities, a site-specific exposure model (Appendix D) shows that the levels 
of exposure are not of public health concern.  

Safe limits for exposure to PAHs by ingestion have not been established. Still, people exposed to 
PAHs in non-occupational settings have not experienced noncancerous health effects (12). Some
of the health effects that have been seen in workers exposed to substances that contain PAHs are 
chronic dermatitis and hyperkeratosis. But those exposures were at much greater concentrations
than those expected from landfill area. Hence, exposure to the concentrations of PAHs in soil at 
the landfill area is not expected to result in adverse noncancerous health effects in adults or 
children. 

Methane 
Methane is a colorless and odorless, naturally occurring gas. Landfills are the largest source of 
methane emissions generated in the United States. Methane is produced in landfills by the 
process of anaerobic digestion of organic solid waste. Uncontrolled landfill gas can migrate 
through soil as far as 1500 feet from the landfill boundary (13). Migration and accumulation of 
methane in the landfill can cause both an explosion and asphyxiation hazard to construction and 
utility workers and to occupants of neighboring buildings. Methane gas was tested in July of 
1980 and in its Feasibility Study NPS plans to place a 1-foot thick soil cap over much of the 
landfill area. Soil gas tends to migrate from areas of high pressure/concentration to areas of low 
pressure/concentration through paths of lesser resistance (14). Upward migration of gas could be 
hindered by an impermeable or possibly semi-permeable cap; therefore, the composition of the 
cap must be taken into account to prevent any lateral migration that could affect the school and 
the surrounding community.  
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ATSDR is concerned about potential public health hazards resulting from explosion and 
exposure issues associated with methane and other landfill gases at Kenilworth Park Landfill 
because  

1. New fill may contribute to formation of methane—some of the typical construction and 
demolition debris constituents/components are organic;  

2. Gas migration pathways may be altered by construction activities and the new fill, all of
which could potentially result in explosive concentrations of methane in nearby 
structures; and  

3. Construction and remediation workers could be injured by unknowingly digging into soil 
containing high levels of methane. 

Conclusions 
ATSDR determined that Kenilworth Park Landfill South does not pose a public health hazard 
when, as proposed by NPS, it is used as a youth golf facility. Our evaluation is based on the 
Kenilworth Park landfill South site being safe for recreational, not residential, use. Moreover, we 
assume that land use restrictions will prevent groundwater from becoming a source of residential 
or commercial water.  

Because, however, little information on methane sampling is available, the potential exists for 
lateral migration. Thus for methane gases Kenilworth Park Landfill South is an indeterminate 
public health hazard. Capping the landfill will eliminate exposure to persons using the golf 
course. Migration and accumulation of methane in the landfill during renovation and capping of 
landfill can, however, cause both an explosive and asphyxiation hazard to construction and 
utility workers, and potentially to occupants of neighboring buildings. 

NPS plans to eliminate contact with soil and waste by capping the landfill. ATSDR believes this 
course of action is prudent and will ensure that public health is protected.

Chemical contamination from Kenilworth Park Landfill South does not pose a present or future 
public health hazard to adjacent communities such as Eastland Paradise Gardens. 

The boundaries of the landfill—Kenilworth landfill North and landfill South—are not clearly 
delineated. ATSDR determined that this presents an indeterminate public health hazard because 
of the proximity of the elementary school to the NPS property and the limited sampling 
conducted in the 200+ yards of NPS property that the elementary school is using. For example, 
only three samples were taken from this area for the PA/SI. 

Recommendations 
ATSDR recommends that  

• to prevent potential exposure of students to surface soils that may contain harmful 
contaminants, NPS restrict access of Neval H. Thomas Elementary students to NPS 
property.  

• to ensure no contamination from the landfill affects the surrounding communities,
more testing be done along the property boundaries during and after landfill 
renovations. 
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• additional testing on the 200+ yards of NPS property that the elementary school is 
using to determine if there are high levels of PCBs, PAHs, and metals. 

• NPS provide preventive methods for accidental exposure during capping of soil, (e.g.,
dust suppression methods).  

• during and after landfill renovation and placement of a new cap, monitor for methane 
gas on the landfill, along the perimeters of the landfill near Thomas Elementary, and in 
the residential area to the East (Eastland Paradise Garden).  
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Figure 1: Demographic Intro Map
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Appendix A. Screening Analysis 

Adult Screening Levels

SURFACE SOIL

Compound C IR (kg,day) EF AF BW ED 
mg/kg/day

Benzo(a)pyrene 0.509 0.0001 1 1 70 7.27143E-07

Dibenzo(a,h)anthracene 0.942 0.0001 1 1 70 1.34571E-06

Σ PAHs 1.451 0.0001 1 1 70 2.07286E-06

Aroclor 1254 3.16 0.0001 1 1 70 4.51429E-06

Aroclor 1260 2.51 0.0001 1 1 70 3.58571E-06

Σ PCBs 5.67 0.0001 1 1 70 0.0000081

Cancer 
Risk

Compound TEF TEQ CSF CR

Benzo(a)pyrene 1 7.27143E-07 7.3 5.31E-06

Dibenzo(a,h)anthracene 1 1.34571E-06 7.3 9.82E-06

Σ PAHs 1 2.07286E-06 7.3 1.51E-05

Aroclor 1254 4.51429E-06 2 9.03E-06

Aroclor 1260 3.58571E-06 2 7.17E-06

Σ PCBs 0.0000081 2 1.62E-05

SUBSURFACE SOIL

Compound C IR (kg,day) EF AF BW ED 
mg/kg/day

Benzo(a)pyrene 6.25 0.0001 1 1 70 8.92857E-06

Benzo(b)fluoranthene 6.37 0.0001 1 1 70 0.0000091

Dibenzo(a,h)anthracene 0.791 0.0001 1 1 70 0.00000113
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Indeno(1,2,3-cd)pyrene 4.11 0.0001 1 1 70 5.87143E-06

Σ PAHs 17.521 0.0001 1 1 70 0.00002503

Cancer 
Risk

Compound TEF TEQ CSF CR

Benzo(a)pyrene 1 8.92857E-06 7.3 6.52E-05

Benzo(b)fluoranthene 0.1 0.00000091 7.3 6.64E-06

Dibenzo(a,h)anthracene 1 0.00000113 7.3 8.25E-06

Indeno(1,2,3-cd)pyrene 0.1 5.87143E-07 7.3 4.29E-06

Σ PAHs 1.15557E-05 7.3 8.44E-05

 SEDIMENT

Compound C IR (kg,day) EF AF BW ED 
mg/kg/day

Benzo(a)pyrene 1.29 0.0001 1 1 70 1.84286E-06

Dibenzo(a,h)anthracene 0.24 0.0001 1 1 70 3.42857E-07

Σ PAHs 1.53 0.0001 1 1 70 2.18571E-06

Cancer 
Risk

Compound TEF TEQ CSF CR

Benzo(a)pyrene 1 1.84286E-06 7.3 1.35E-05

Dibenzo(a,h)anthracene 1 3.42857E-07 7.3 2.5E-06

Σ PAHs 2.18571E-06 7.3 1.6E-05
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Child Screening Levels

SURFACE SOIL

Compound C IR (kg,day) EF AF BW ED 
mg/kg/day

Benzo(a)pyrene 0.509 0.0002 1 1 30 3.39333E-06

Dibenzo(a,h)anthracene 0.942 0.0002 1 1 30 0.00000628

Σ PAHs 1.451 0.0002 1 1 30 9.67333E-06

Aroclor 1254 3.16 0.0002 1 1 30 2.10667E-05

Aroclor 1260 2.51 0.0002 1 1 30 1.67333E-05

Σ PCBs 5.67 0.0002 1 1 30 0.0000378

Cancer 
Risk

Compound TEF TEQ CSF CR

Benzo(a)pyrene 1 3.39333E-06 7.3 2.48E-05

Dibenzo(a,h)anthracene 1 0.00000628 7.3 4.58E-05

Σ PAHs 1 9.67333E-06 7.3 7.06E-05

Aroclor 1254 2.10667E-05 2 4.21E-05

Aroclor 1260 1.67333E-05 2 3.35E-05

Σ PCBs 0.0000378 2 7.56E-05

SUBSURFACE SOIL

Compound C IR (kg,day) EF AF BW ED 
mg/kg/day

Benzo(a)pyrene 6.25 0.0002 1 1 30 4.16667E-05

Benzo(b)fluoranthene 6.37 0.0002 1 1 30 4.24667E-05

Dibenzo(a,h)anthracene 0.791 0.0002 1 1 30 5.27333E-06
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Indeno(1,2,3-cd)pyrene 4.11 0.0002 1 1 30 0.0000274

Σ PAHs 17.521 0.0002 1 1 30 0.000116807

Cancer 
Risk

Compound TEF TEQ CSF CR

Benzo(a)pyrene 1 4.16667E-05 7.3 0.000304

Benzo(b)fluoranthene 0.1 4.24667E-06 7.3 3.1E-05

Dibenzo(a,h)anthracene 1 5.27333E-06 7.3 3.85E-05

Indeno(1,2,3-cd)pyrene 0.1 0.00000274 7.3 2E-05

Σ PAHs 5.39267E-05 7.3 0.000394

SEDIMENT

Compound C IR (kg,day) EF AF BW ED 
mg/kg/day

Benzo(a)pyrene 1.29 0.0002 1 1 30 0.0000086

Dibenzo(a,h)anthracene 0.24 0.0002 1 1 30 0.0000016

Σ PAHs 1.53 0.0002 1 1 30 0.0000102

Cancer 
Risk

Compound TEF TEQ CSF CR

Benzo(a)pyrene 1 0.0000086 7.3 6.28E-05

Dibenzo(a,h)anthracene 1 0.0000016 7.3 1.17E-05

Σ PAHs 0.0000102 7.3 7.45E-05
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Appendix B. Site-Specific Analysis 

Worker Site-Specific Data

SURFACE SOIL

Compound C IR (kg,day) EF AF BW ED 
mg/kg/day

Benzo(a)pyrene 0.509 0.0001 0.038 1 70 2.76314E-08

Dibenzo(a,h)anthracene 0.942 0.0001 0.038 1 70 5.11371E-08

Σ PAHs 1.451 0.0001 0.038 1 70 7.87686E-08

Aroclor 1254 3.16 0.0001 0.038 1 70 1.71543E-07

Aroclor 1260 2.51 0.0001 0.038 1 70 1.36257E-07

Σ PCBs 5.67 0.0001 0.038 1 70 3.078E-07

Cancer 
Risk

RME = ED*MRL

Compound TEF TEQ CSF CR MRL REM

Benzo(a)pyrene 1 2.76314E-08 7.3 2.02E-07 0.04 6.90786E-07

Dibenzo(a,h)anthracene 1 5.11371E-08 7.3 3.73E-07 0.04 1.27843E-06

Σ PAHs 1 7.87686E-08 7.3 5.75E-07 0.04 1.96921E-06

Aroclor 1254 1.71543E-07 2 3.43E-07 0.00002 0.008577143

Aroclor 1260 1.36257E-07 2 2.73E-07 0.00002 0.006812857

Σ PCBs 3.078E-07 2 6.16E-07 0.00002 0.01539

SUBSURFACE SOIL

Compound C IR (kg,day) EF AF BW ED 
mg/kg/day

Benzo(a)pyrene 6.25 0.0001 0.038 1 70 3.39286E-07

Benzo(b)fluoranthene 6.37 0.0001 0.038 1 70 3.458E-07

Dibenzo(a,h)anthracene 0.791 0.0001 0.038 1 70 4.294E-08
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Indeno(1,2,3-cd)pyrene 4.11 0.0001 0.038 1 70 2.23114E-07

Σ PAHs 17.521 0.0001 0.038 1 70 9.5114E-07

Cancer 
Risk

RME = ED*MRL

Compound TEF TEQ CSF CR MRL REM

Benzo(a)pyrene 1 3.39286E-07 7.3 2.48E-06 0.04 8.48214E-06

Benzo(b)fluoranthene 0.1 3.458E-08 7.3 2.52E-07 0.04 0.000008645

Dibenzo(a,h)anthracene 1 4.294E-08 7.3 3.13E-07 0.04 1.0735E-06

Indeno(1,2,3-cd)pyrene 0.1 2.23114E-08 7.3 1.63E-07 0.04 5.57786E-06

Σ PAHs 4.39117E-07 7.3 3.21E-06 0.04 2.37785E-05

SEDIMENT

Compound C IR (kg,day) EF AF BW ED 
mg/kg/day

Benzo(a)pyrene 1.29 0.0001 0.038 1 70 7.00286E-08

Dibenzo(a,h)anthracene 0.24 0.0001 0.038 1 70 1.30286E-08

Σ PAHs 1.53 0.0001 0.038 1 70 8.30571E-08

Cancer 
Risk

RME = ED*MRL

Compound TEF TEQ CSF CR MRL REM

Benzo(a)pyrene 1 7.00286E-08 7.3 5.11E-07 0.04 1.75071E-06

Dibenzo(a,h)anthracene 1 1.30286E-08 7.3 9.51E-08 0.04 3.25714E-07

Σ PAHs 8.30571E-08 7.3 6.06E-07 0.04 2.07643E-06
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Kenilworth Park Landfill – South Side NE, Washington, DC  
Health Consultation 

Adult Site-Specific Data

SURFACE SOIL

Compound C IR (kg,day) EF AF BW ED 
mg/kg/day

Benzo(a)pyrene 0.509 0.0001 0.344 1 70 2.50137E-07

Dibenzo(a,h)anthracene 0.942 0.0001 0.344 1 70 4.62926E-07

Σ PAHs 1.451 0.0001 0.344 1 70 7.13063E-07

Aroclor 1254 3.16 0.0001 0.344 1 70 1.55291E-06

Aroclor 1260 2.51 0.0001 0.344 1 70 1.23349E-06

Σ PCBs 5.67 0.0001 0.344 1 70 2.7864E-06

Cancer 
Risk

RME = ED*MRL

Compound TEF TEQ CSF CR MRL REM

Benzo(a)pyrene 1 2.50137E-07 7.3 1.826E-06 0.04 6.25343E-06

Dibenzo(a,h)anthracene 1 4.62926E-07 7.3 3.37936E-06 0.04 1.15731E-05

Σ PAHs 1 7.13063E-07 7.3 5.20536E-06 0.04 1.78266E-05

Aroclor 1254 1.55291E-06 2 3.10583E-06 0.00002 0.077645714

Aroclor 1260 1.23349E-06 2 2.46697E-06 0.00002 0.061674286

Σ PCBs 2.7864E-06 2 5.5728E-06 0.00002 0.13932

SUBSURFACE SOIL

Compound C IR (kg,day) EF AF BW ED 
mg/kg/day

Benzo(a)pyrene 6.25 0.0001 0.344 1 70 3.07143E-06

Benzo(b)fluoranthene 6.37 0.0001 0.344 1 70 3.1304E-06

Dibenzo(a,h)anthracene 0.791 0.0001 0.344 1 70 3.8872E-07
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Indeno(1,2,3-cd)pyrene 4.11 0.0001 0.344 1 70 2.01977E-06

Σ PAHs 17.521 0.0001 0.344 1 70 8.61032E-06

Cancer 
Risk

RME = ED*MRL

Compound TEF TEQ CSF CR MRL REM

Benzo(a)pyrene 1 3.07143E-06 7.3 2.24214E-05 0.04 7.67857E-05

Benzo(b)fluoranthene 0.1 3.1304E-07 7.3 2.28519E-06 0.04 0.00007826

Dibenzo(a,h)anthracene 1 3.8872E-07 7.3 2.83766E-06 0.04 0.000009718

Indeno(1,2,3-cd)pyrene 0.1 2.01977E-07 7.3 1.47443E-06 0.04 5.04943E-05

Σ PAHs 3.97517E-06 7.3 2.90187E-05 0.04 0.000215258

SEDIMENT

Compound C IR (kg,day) EF AF BW ED 
mg/kg/day

Benzo(a)pyrene 1.29 0.0001 0.344 1 70 6.33943E-07

Dibenzo(a,h)anthracene 0.24 0.0001 0.344 1 70 1.17943E-07

Σ PAHs 1.53 0.0001 0.344 1 70 7.51886E-07

Cancer 
Risk

RME = ED*MRL

Compound TEF TEQ CSF CR MRL REM

Benzo(a)pyrene 1 6.33943E-07 7.3 4.62778E-06 0.04 1.58486E-05

Dibenzo(a,h)anthracene 1 1.17943E-07 7.3 8.60983E-07 0.04 2.94857E-06

Σ PAHs 7.51886E-07 7.3 5.48877E-06 0.04 1.87971E-05
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Kenilworth Park Landfill – South Side NE, Washington, DC  
Health Consultation 

Child Site-Specific Data

SURFACE SOIL

Compound C IR (kg,day) EF AF BW ED 
mg/kg/day

Benzo(a)pyrene 0.509 0.0002 0.089 1 30 3.02007E-07

Dibenzo(a,h)anthracene 0.942 0.0002 0.089 1 30 5.5892E-07

Σ PAHs 1.451 0.0002 0.089 1 30 8.60927E-07

Aroclor 1254 3.16 0.0002 0.089 1 30 1.87493E-06

Aroclor 1260 2.51 0.0002 0.089 1 30 1.48927E-06

Σ PCBs 5.67 0.0002 0.089 1 30 3.3642E-06

Cancer 
Risk

RME = ED*MRL

Compound TEF TEQ CSF CR MRL REM

Benzo(a)pyrene 1 3.02007E-07 7.3 2.2E-06 0.04 7.55017E-06

Dibenzo(a,h)anthracene 1 5.5892E-07 7.3 4.08E-06 0.04 0.000013973

Σ PAHs 1 8.60927E-07 7.3 6.28E-06 0.04 2.15232E-05

Aroclor 1254 1.87493E-06 2 3.75E-06 0.00002 0.093746667

Aroclor 1260 1.48927E-06 2 2.98E-06 0.00002 0.074463333

Σ PCBs 3.3642E-06 2 6.73E-06 0.00002 0.16821

SUBSURFACE SOIL

Compound C IR (kg,day) EF AF BW ED 
mg/kg/day

Benzo(a)pyrene 6.25 0.0002 0.089 1 30 3.70833E-06

Benzo(b)fluoranthene 6.37 0.0002 0.089 1 30 3.77953E-06

Dibenzo(a,h)anthracene 0.791 0.0002 0.089 1 30 4.69327E-07
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Indeno(1,2,3-cd)pyrene 4.11 0.0002 0.089 1 30 2.4386E-06

Σ PAHs 17.521 0.0002 0.089 1 30 1.03958E-05

Cancer 
Risk

RME = ED*MRL

Compound TEF TEQ CSF CR MRL REM

Benzo(a)pyrene 1 3.70833E-06 7.3 2.71E-05 0.04 9.27083E-05

Benzo(b)fluoranthene 0.1 3.77953E-07 7.3 2.76E-06 0.04 9.44883E-05

Dibenzo(a,h)anthracene 1 4.69327E-07 7.3 3.43E-06 0.04 1.17332E-05

Indeno(1,2,3-cd)pyrene 0.1 2.4386E-07 7.3 1.78E-06 0.04 0.000060965

Σ PAHs 4.79947E-06 7.3 3.5E-05 0.04 0.000259895

SEDIMENT

Compound C IR (kg,day) EF AF BW ED 
mg/kg/day

Benzo(a)pyrene 1.29 0.0002 0.089 1 30 7.654E-07

Dibenzo(a,h)anthracene 0.24 0.0002 0.089 1 30 1.424E-07

Σ PAHs 1.53 0.0002 0.089 1 30 9.078E-07

Cancer 
Risk

RME = ED*MRL

Compound TEF TEQ CSF CR MRL REM

Benzo(a)pyrene 1 7.654E-07 7.3 5.59E-06 0.04 0.000019135

Dibenzo(a,h)anthracene 1 1.424E-07 7.3 1.04E-06 0.04 0.00000356

Σ PAHs 9.078E-07 7.3 6.63E-06 0.04 0.000022695
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Kenilworth Park Landfill – South Side NE, Washington, DC  
Health Consultation 

Appendix C. Comparison of Exposure Doses to Health Guidelines 

SURFACE SOILS 

ED (mg/kg/day) MRL NOAEL LOAEL

Adult Child mg/kg/day mg/kg/day mg/kg/day 

Aroclor 1254 4.5x10-6 6.32x10-5 .00002 .005 

Aroclor 1260 3.58x10-6 5.02x10-5 .00002 .005 

Σ PCBs  1.62x10-5 1.134x10-4 .00002 .005 

Benzo(a)pyrene 7.3x10-7 1.02x10-5 .04 90 125 

Dibenz(a,h)anthracene 1.34x10-6 1.88x10-5 .04 100 125 

Σ PAHs 2.07x10-6 2.9x10-5 .04 90 125 

SUBSURFACE SOILS

ED (mg/kg/day) MRL NOAEL LOAEL

Adult Child mg/kg/day mg/kg/day mg/kg/day 

Benzo(a)pyrene 2.57x10-5 3.6x10-4 .04 90 125 

Benzo(a) anthracene 8.92x10-6 1.17x10-4 .04 100 125 

Benzo(b)fluoranthene 9.1x10-6 1.27x10-5 .04 90 125 

Dibenzo(a,h)anthracene 1.13x10-6 1.58x10-5 .04 100 125 

Indeno(1,2,3-cd)pyrene 5.87x10-6 8.22x10-5 .04 90 125 

Σ PAHs 2.5x10-5 3.5x10-4 .04 90 125 

Lead .015 .21 .001   A .1 
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SEDIMENT

ED (mg/kg/day) MRL NOAEL LOAEL

Adult Child mg/kg/day mg/kg/day 

Benzo(a)pyrene 1.84x10-6 2.58x10-5 .04 90 125 

Benzo(a) 
anthracene 

3.42x10-7 4.8x10-6 .04 88 125 

Σ PAHs 2.18x10-6 3.06x10-5 .04 90 
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Kenilworth Park Landfill – South Side NE, Washington, DC  
Health Consultation 

Appendix D. Exposure Dose Methods 
Site-Specific 
On our first initial screen we assumed that the parameters of the exposure dose formula 
represented the worst case scenario, given 

BW
AFEFIRCED ×××=

Where  

ED = Exposure Dose; at its maximum, 

C   = Contaminant Concentration; 95% Upper CI, 

EF = Exposure Factor, the frequency and duration of exposure;  

AF = Absorption Factor: the percentage of the chemical ingested that actually makes it into the 
bloodstream; and   

BW= Body Weight in kilograms (kg), using ATSDR defaults of 70kg for adult and 10kg for 
children. 

We compared the exposure doses obtained from health guidelines (MRL, LOAEL, NOAEL) 
(Appendix C); we screened out contaminants, non-carcinogenic effects, or age groups. Once we 
found contaminants that may be of concern, we repeated the same procedures using site-specific 
exposure doses (Appendix B). In this case we changed the EF parameters as follows: 

Adult:  0.603*0.571 = .344 

220 days of exposure – frequency of exposure for 11 months times 5 days a week assuming that 
winter weather may impede persons for playing and/or working at the golf course. 220/365= 
0.603 

40 year exposure – maximum amount of exposure that an adult may spend at the golf course 
throughout his/her lifetime. 40/70 = 0.571 

Worker:  0.54* 0.71 

200 days of exposure - frequency of exposure for 10 months times 5 days a week assuming that 
winter weather may impede work at the golf course. 200/365= 0.54 

5 year exposure – time that it would take to build the golf course; this is still a conservative 
number. 5/70 = .038 

Child:  0.394*0.089 

144 days of exposure - frequency of exposure for 12 months times 3 days a week assuming that 
winter weather may impede play at the golf course. 144/365= 0.089 

16 year exposure – based on assumption that a child/teenager will play at the course for an 
average of 16 yrs until the child comes close to the age 21 and move on to a senior course. 16/70 
= 0.228 

Furthermore, when analyzing exposure dose of the PAHs and PCBs, we used the sum of them
from each category – surface soil, sub-surface soil, and sediment – to further increase their 
effect. Although it is not representative of real life, most of these chemicals are found together in 
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soil but do not act together to cause an additive effect—we used this method to demonstrate that 
there is no apparent exposure at the site.  
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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.
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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
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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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