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EXECUTIVE SUMMARY 
The Johnson Company collected supplemental soil vapor, indoor air, and surface soil samples 
and assessed existing topographic data to supplement previous Remedial Investigations (RIs) in 
support of a Feasibility Study (FS) for the Kenilworth Park Landfill (Site) in Northeast 
Washington, District of Columbia.  The work was performed following the procedures set forth 
in the October 2008 Supplemental Data Collection Field Sampling Plan (FSP), Quality 
Assurance Project Plan (QAPP), and Health and Safety Plan (HASP) written for the Site.  The 
purpose of the supplemental data collection was to address data gaps remaining after the 
completion of separate RIs for the two areas which comprise the Site, Kenilworth Park Landfill 
North (KPN) and Kenilworth Park Landfill South (KPS).  The data gaps addressed were: an 
assessment of the potential for explosive risks from landfill gas during implementation of the 
remedial action as well as to current and future on-Site and adjacent off-Site structures, an 
evaluation of the bioavailability of contaminants previously detected in surface soils, and an 
assessment of the usability of available topographic data. 
 
Data collection included installation of soil vapor probes, indoor air sampling, surface soil 
sampling, and an assessment of topographic data.  Nine deep and 18 shallow soil vapor probes 
were installed.  The probes were then developed; field screened for volatile organic compounds 
(VOCs), methane, carbon dioxide, and oxygen; and sampled using Summa canisters.  One indoor 
air sample was collected in a Summa canister from inside the Kenilworth-Parkside Community 
Center at the location most likely to have been impacted by methane soil vapor intrusion. The 
soil vapor and indoor air samples were analyzed for methane to assess explosive risk.  In 
addition to the soil vapor and indoor air samples, 24 surface soil samples were collected and 
analyzed for pH and total organic carbon (TOC) to assess bioavailability of Comounds of 
Potential Ecological Concern (COPECs) identified in the RI Baseline Ecological Risk 
Assessment (BERA).  
 
At KPN, methane was detected in soil vapor samples from three of fifteen probes, two deep and 
one shallow. However, no methane was detected inside the Kenilworth-Parkside Community 
Center. Two of the four deep probes, which were located along the Site boundary, contained 
methane, but at concentrations at least two orders of magnitude below the lower explosive limit 
(LEL).  No methane was detected in the other two deep probes. In one shallow probe, methane 
was detected at 81% of the LEL in the laboratory sample, and over the LEL during field 
screening from one shallow probe located northwest of Kenilworth-Parkside Community Center.    
No methane was detected in samples from any of the other ten shallow soil vapor samples 
collected at KPN. 
 
At KPS, methane was detected in soil vapor samples collected from five of 12 probes.  Methane 
was detected below the LEL in laboratory samples and above the LEL in field screening in two 
shallow probes, and not detected at all in a third shallow probe, in the interior of KPS east of 
Deane Avenue.  One shallow and one deep probe located northeast of the fence separating KPS 
from the Thomas Elementary School yard contained methane at 180% and 280% of the LEL, 
respectfully.  However, no methane was detected in subsequent samples collected from four 
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additional probes installed on the school yard (but on NPS property).  Two other additional 
sample probes were installed along the KPS southern boundary with the DC Transfer Station: 
one had no detected methane and the other had methane at 4.6% of the LEL.   
 
TOC was detected between 3,370 and 50,100 mg/kg at KPN, and between 2,050 and 175,000 
mg/kg at KPS.  The pH of surface soil samples at KPN and KPS ranged from 6.4 to 7.6.  These 
ranges of TOC and pH have the effect of reducing bioavailability and toxicity of metals and 
organic contaminants to ecological receptors.  The currently available topographic data was 
determined to be usable for the purposes of the FS. 
 
Field and laboratory quality control measures were assessed in a data usability assessment to 
determine if the data were suitable to address the objectives of the data collection effort.  It was 
determined that all data generated during field screening and by the laboratory were usable for 
the purposes of the investigation. Based on the completeness of the data collected, the dataset is 
usable to evaluate the objectives of the investigation. 
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1.0 INTRODUCTION 

1.1 PROJECT OVERVIEW AND BACKGROUND 
This report presents the results of additional data collected by The Johnson Company on 

behalf of the National Park Service (NPS) at the Kenilworth Park Landfill Site (Site) in 

Northeast Washington, District of Columbia (the District) during October 2008 (Figures 1-1 and 

1-2).  The data were collected to supplement the results of previous Remedial Investigations 

(RIs) in support of a Site Feasibility Study (FS).  The work was performed following the 

procedures set forth in the October 2008 Supplemental Data Collection Field Sampling Plan 

(FSP) (JCO, 2008a), Quality Assurance Project Plan (QAPP) (JCO, 2008b), and Health and 

Safety Plan (HASP) (JCO, 2008c).   

 

The Site was the subject of two RIs completed in 2007 and 2008.  The Site was divided 

into two sections for these investigations: Kenilworth Park Landfill North (KPN) and Kenilworth 

Park Landfill South (KPS) (Figures 1-1 and 1-2).  KPN was defined as the area bounded to the 

south by Watts Branch, to the west by the Anacostia River, to the north by the Kenilworth 

Aquatic Gardens, and to east by Anacostia Avenue.  KPS was defined as the area south of Watts 

Branch, west of Hayes Street, and north of the Thomas Elementary School and the District of 

Columbia Transfer Station.  This report presents data from both areas of the Site, and continues 

to refer to them as KPN and KPS.  The RIs included a review of the area geology and laboratory 

analyses of sediment, surface soil, subsurface soil, and groundwater samples, as well as aquifer 

testing, electromagnetic landfill delineation, and human health and ecological risk assessments.  

However, the RIs identified remaining data gaps which are the subject of this report (see Section 

1.2).   

 

For a complete discussion of Site background and results of previous investigations, refer 

to the RI for KPS (E&E, 2008) and the RI for KPN (E&E, 2007). 
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1.2 PURPOSE OF SUPPLEMENTAL DATA COLLECTION 

Collection of supplemental data was undertaken to provide supplemental site information 

after the completion of the RIs for KPN and KPS.    The data gaps identified in the RI and 

addressed in this report fall into the following categories: 

• Landfill gas survey (LGS) 

• Surface soil pH and total organic carbon (TOC) assessment 

• Topographic survey assessment 

 
The landfill gas survey was completed to assess the potential for explosive environments 

or human health impacts related to on-Site buildings or utility construction or off-Site properties.  

The surface soil pH and TOC assessment was performed to evaluate the bio-availability of 

contaminants to ecological receptors.  The topographic survey assessment was completed to 

determine if and where the ground surface may have been altered since the previous topographic 

survey was completed (the ground surface topography is relevant for evaluating remedial 

alternatives during the FS).  A more detailed description of the purpose of the data collection is 

provided in the following sections.  

 

1.2.1 Landfill Gas Survey 
The purpose of the LGS was to determine if methane generation in the landfill had 

created concentrations in the vadose zone and/or indoor air (in existing structures) which could 

pose unacceptable risks during implementation of a remedial action or to occupants of current 

and future on-Site and adjacent off-Site structures.  Methane concentrations at or above the lower 

explosive limit (LEL) were reported during the KPN and KPS RIs beneath the soil cover over the 

municipal solid waste (MSW) historically disposed in the two areas (E&E, 2007; E&E, 2008).  

Although a uniformly low permeability landfill cap (e.g., clay cap) would restrict upward 

migration of landfill gases into the overlying soils, the soil cover at KPN and KPS is made of 

heterogeneous mixed material, and methane concentrations in the shallow soils overlying the 

landfills and in the existing Kenilworth-Parkside Community Center were not investigated as 

part of the RIs.  Since it was assumed that significant concentrations of methane still existed 
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beneath the landfill caps but the extent of its migration into shallow soil, indoor air, and/or off-

Site was unknown, it was necessary to further investigate the following:   

• methane concentrations in the shallow soils overlying the landfills;  
• potential for migration of methane from the landfill towards adjacent existing and 

possible future structures; and  
• methane concentrations in the indoor air in the Kenilworth-Parkside Community 

Center. 
 

U.S. Environmental Protection Agency (EPA) guidance for evaluating landfill gas sets 

forth further evaluative steps if methane exists above the LEL (approximately 5% methane by 

volume) in soil vapor at a landfill property boundary or above 25% of the LEL within structures 

(EPA, 2005). 

 

1.2.2 Surface Soil pH and TOC Assessment 
The KPN Baseline Ecological Risk Assessment (BERA) identified 11 metals, five 

pesticides, and 13 PAHs as compounds of potential ecological concern (COPECs) in surface soil 

at KPN (E&E, 2007).  The KPS BERA identified 11 metals and 13 PAHs as COPECs in surface 

soil at KPS (E&E, 2008).  However, as stated in both BERAs, all contaminants were assumed to 

be 100% bioavailable (E&E, 2007; E&E, 2008), the validity of which depends on ambient soil 

chemistry. The purpose of the surface soil pH and TOC assessment was to refine the conclusions 

of the respective BERAs based on the bioavailability of COPECs detected in soil during the RIs. 

 

1.2.3 Topographic Survey Assessment 
An accurate topographic survey depicting current Site conditions is necessary to support 

the development of remedial alternatives during the FS, which may include, among the remedial 

alternatives assessed, erosion and sedimentation control, stormwater management, and surface 

restoration for recreational use.  Topographic contours from the year 2000 are available at one-

foot intervals covering the western and central portions of KPN and all of KPS.  Topographic 

contours are not available for areas of KPN from approximately the running track east to 

Anacostia Avenue, including the vicinity of Kenilworth-Parkside Community Center.  The 

purpose of the topographic survey assessment was to evaluate if the currently available 
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topographic data were usable for the purposes of the FS and if a supplemental topographic 

survey needed to be performed. 

 

1.3 SCOPE OF REPORT 
The scope of this report is to document the following aspects of the LGS, soil pH and 

TOC assessment, and topographic survey assessment which constitute the supplemental data 

collection effort: 

• methods of data collection; 

• field and analytical results; and 

• data usability assessment. 
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2.0  METHODS 

2.1 FIELD SAMPLING OVERVIEW AND TIMELINE 
Field sampling took place from October 14 through 17, 2008 and on March 20 and 21, 

2009.  Sampling and associated field activities consisted of the following: collection of surface 

soil samples, installation and development of soil vapor probes, landfill gas (LFG) field 

screening, LFG sampling, indoor air sampling, Global Positioning System (GPS) location of 

sampling points, investigation-derived waste (IDW) sampling, and the topographic survey 

assessment.  The Johnson Company performed all field activities except the soil borings for the 

installation of deep soil vapor probes, which were completed by Vironex of Bowie, Maryland 

under The Johnson Company supervision.  Table 2-1 summarizes sampling activities by date.  

Daily logs and field notes are included as Appendix 1. 

 
2.2 FIELD METHODS 
2.2.1 Soil Vapor Sampling 

Twenty-seven soil vapor probes were installed for the collection of LFG samples (see 

Table 2-2 for summary and Appendix 2 for details).  Soil probes at twenty-one of these locations 

were constructed in October 2008 and the final six were constructed in March 2009.  Eleven 

shallow and four deep probes were installed in KPN (Figure 2-1(a)).  Seven shallow and five 

deep probes were installed in KPS (Figure 2-1(b)).   

 

Soil borings were advanced at each sampling location prior to installing the soil vapor 

probe to determine if waste is present at the proposed sampling depth.  Borings for all shallow 

probes except KPN-JCO-SV-11S and KPN-JCO-12S were advanced by hand-auger to 

approximately two feet below ground surface (bgs) in the landfill cap material which lies above 

landfill waste material.  The bottoms of the 0.5 ft shallow probe screens were placed at the 

bottom of the holes at approximately two feet bgs.  If waste material was encountered in a 

shallow sampling location borehole, the original borehole was closed and another borehole 

augured a minimum of 10 ft from the original hole and the screen installed at a depth of 

approximately the mid-depth between the ground surface and the previously encountered top of 
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waste.  Waste material was encountered in the original boreholes for KPN-JCO-SV-02S and 

KPN-JCO-SV-08S which were therefore subsequently installed in different boreholes at depths 

shallower than two feet bgs.  

 

All deep soil vapor probe borings and shallow probes KPN-JCO-SV-10S and KPN-JCO-

11S were advanced using direct-push methods with a Geoprobe® by Vironex of Bowie, 

Maryland under The Johnson Company supervision.  All other borings were advanced with a 

hand auger.  All deep probe locations were cleared by the Miss Utility, a utility locating service 

before beginning the investigation during both the October 2008 and the March 2009 site work.  

The deep borings were advanced to target depths specified in the FSP that were selected based 

on a review of stratigraphy data from previous investigations.  Material recovery during coring 

activities was monitored for the presence of landfill waste material.  If waste was present within 

the target depth of the boring, the deep probe was installed within the top two feet of the waste 

material.  If the deep soil vapor probe did not encounter waste material, the screen was installed 

at a depth equivalent to two feet into waste material based on measured waste depths in the 

nearest soil boring (from this or historical investigations) that did encounter waste material. 

 

Soil vapor probes were constructed of a six-inch long stainless steel screen of half-inch 

diameter.  The screens were connected to a Teflon®-lined sampling tube extending from the top 

of the screen to above the ground surface.  After the screen was placed at the bottom of the 

borehole at the desired sampling depth, the annular space was filled with filter sand to above the 

top of the screen.  At least 0.16 feet of hydrated bentonite was placed above the sand to provide a 

seal.  The remainder of the borehole was filled to ground surface with native soil from the 

boring. After sampling, the shallow probes were removed and a metal road box lid was placed on 

top of the deep probes to facilitate finding the deep probes in the future for re-use if desired.   

 

Of the 28 originally planned soil vapor probes identified in the FSP, 21 were completed 

as planned.  Two originally planned probe locations (KPS-JCO-SV-04, and -05) along the 

boundary between KPS and the DC Transfer Station could not be installed because the 
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Geoprobe® could not access the area as a result of the steep grade and dense vegetation. The 

previously planned locations KPS-JCO-SV-04S and KPS-JCO-SV-05S were installed during a 

second mobilization in March 2009 and were renamed KPS-JCO-SV-101S and KPS-JCO-SV-

102S, respectively. Two of the proposed shallow probes (KPN-JCO-SV-12S and KPN-JCO-SV-

13S) were not installed for several reasons.  These two proposed locations were outside the 

landfill boundary and no cap soils were evident during the deep soil vapor probe installations at 

these locations (as was observed elsewhere).  The shallow soil observed was very permeable 

sand and gravel which would allow any methane to vent readily to the atmosphere, therefore it 

was decided not to install the shallow probes at the KPN-JCO-SV-12S and KPN-JCO-SV-13S 

locations.  The most likely potential receptors to migration of methane in this direction would be 

the utility trenches in Anacostia Avenue and/or basements of residential buildings beyond 

Anacostia Avenue.  At these locations (KPN-JCO-SV-12 and KPn-JCO-SV-13) the deeper 

probes were judged to be adequate to assess the potential for off-site migration of methane 

towards these receptors.  The proposed shallow vapor probe KPS-JCO-SV-06S was not installed 

adjacent to the deep probe at that location because landfill waste material was encountered at the 

relatively shallow depth of four (4) feet bgs.  The deep probe was therefore installed at a 

relatively shallow depth itself, which would have made data from a shallow vapor probe 

redundant.   Deep vapor probe KPS-JCO-SV-07D was not installed because soil density 

precluded hand-auguring beyond the depth of shallow probe installation and the location could 

not be accessed with the Geoprobe®.   One soil vapor probe (KPS-JCO-SV-08S) was added to 

the originally planned installations and sampled to provide additional data on the boundary 

between KPS and the Thomas Elementary School during the October 2008 sample event.  Also 

during the March 2009 event four additional deep soil vapor probes were installed behind the 

Thomas Elementary School on NPS property.  Also in March, the two shallow points were 

installed along the boundary between KPS and the DC Transfer Station. 

 

After installation, the probes were developed and field screened for the presence of 

volatile organic compounds (VOCs) and LFG.  The probe sample tubing was attached to the 

intake of a Landtec GEM 2000 landfill gas meter and the probe purged of at least three times the 
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calculated total volume of the tubing, riser, screen, and filter sand void space.  At the same time, 

the Landtec GEM 2000 and a MiniRAE 3000 10.6 electron volt (eV) photo-ionization detector 

(PID) were used to field screen the extracted gas for methane, carbon dioxide, oxygen, %LEL, 

and VOCs.  After field screening, the probes were left a minimum of 12 hours to equilibrate with 

subsurface conditions prior to sampling the following day.   

 

Twenty-one soil vapor samples were collected on October 17 in 3.2 liter Summa canisters 

attached to the soil vapor probe sampling tube and six soil vapor samples were collected during 

the March 2009 sample event from the six additional soil vapor probes installed during the 

second mobilization (see Appendix 2 sampling logs). The samples were collected over a period 

of approximately 30 minutes through a flow controlling regulator.  Four field duplicates (two 

from KPN and two from KPS) were also collected simultaneously with their associated samples 

by installing a “Y” connector to the sample tubing such that both Summa canisters were attached 

to the same soil vapor probe. 

 

The Johnson Company transported the samples under chain of custody from the Site to 

Spectrum Analytical, Inc. of Agawam, MA, from which they were sent to Mitkem Laboratories 

of Warwick, RI (a division of Spectrum Analytical) where they were analyzed for methane by 

EPA Method 3C. 

 

2.2.2 Indoor Air Sampling 
One indoor air sample and field duplicate (KPN-JCO-IA-01 and KPN-JCO-IA-01-DUP) 

were also collected inside the Kenilworth-Parkside Community Center during the October 2008 

mobilization.  An indoor air pre-sampling survey was completed prior to the initiation of 

sampling to identify building conditions such as the ventilation system, windows, heating 

system, underground utilities, and ambient conditions that could potentially affect the results of 

indoor air sampling (Appendix 3).  The canisters were placed above the floor in the boiler room, 

which was identified as the location in the building most likely to be impacted by methane from 

subsurface soil vapor because of numerous utility conduits penetrating the floor slab, the 
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presence of cracks in the slab, and a floor drain, all of which could provide a preferential 

pathway for soil vapor intrusion.  The sample and duplicate were collected simultaneously in six-

liter Summa canisters over an 11.5 hour overnight period from October 16 to 17, 2008.  The 

Johnson Company transported the samples under chain of custody with the soil vapor sample 

canisters from the Site to Spectrum Analytical, from which they were sent to Mitkem 

Laboratories where they were analyzed for methane by EPA Method 3C. 

 
2.2.3 Surface Soil Sampling 

Twenty-four surface soil samples and two field duplicates were collected for the analysis 

of pH and TOC during the October 2008 mobilization (Table 2-3; Appendix 4).  Thirteen 

samples and one duplicate were collected from KPN (Figure 2-2(a)) and 11 samples and one 

duplicate were collected from KPS (Figure 2-2(b)).   

 

Surface soil samples were collected following removal of vegetation by cutting or 

scraping it away at each sample location.  The vegetation was set aside for later return to the top 

of the sample hole.  A decontaminated hand auger was used to remove soil to a depth of 

approximately six inches.  Using disposable nitrile gloves, sufficient soil for the analyses from 

the 0 to 0.5 foot interval was placed into a laboratory supplied pre-cleaned 4 oz amber glass jar 

with teflon lined cap.  Following sample collection, the sample hole was backfilled with the 

remaining soils and where possible the surface vegetation replaced. 

 

The soil samples were shipped on ice under chain of custody to Spectrum Analytical for 

analysis for TOC by EPA Method 9060 and pH by EPA Method 9045C.   

 

The analysis of surface soil samples at Spectrum Analytical and the analysis of TOC by 

EPA Method 9060 were deviations from the QAPP.   The QAPP specified that the samples be 

analyzed at Mitkem Laboratories, and that TOC be analyzed by the Lloyd Kahn Method.  

However, the TOC analyses performed by Spectrum using EPA Method 9060 are considered 
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valid resulting in data suitable for the purposes of this investigation.  A complete discussion of 

this deviation is included in Section 4.2.1.  A Deviation Form is included in Appendix 8. 

 

2.2.4 GPS Identification of Field Locations 
The geographic locations of the soil vapor probe and surface soil sampling locations were 

identified with a Trimble GPS to 0.1 meter accuracy.  In addition, the locations of Site features 

potentially pertinent to the FS such as catch basins, sewer manholes, sewer line markers, and the 

extent of fill observed around the recent construction of a track and playing field at KPN were 

also identified with the Trimble GPS.  All measured sampling locations and select site physical 

features are plotted on Figures 2-1(a,b) and 2-2 (a,b).   

 

2.2.5 Topographic Survey Assessment 
Currently available topographic data was assessed to evaluate its usability for the 

purposes of the FS by comparing topographic maps with actual site conditions.  Specifically, the 

current topographic maps were scrutinized while walking the Site to determine if they reasonably 

depicted the current land surface, areas of potential ponding, surface water runoff pathways, and 

any other Site features potentially pertinent to an evaluation of remedial alternatives for the FS 

and their associated cost estimates. 

 

2.2.6 Decontamination Methods 
Surface soil sampling equipment and hand augers were decontaminated with Alconox, 

distilled water, and paper towels between samples and probe installations.  The Geoprobe® unit 

used pre-cleaned outer barrels and dedicated soil core liners at each location.  Decontamination 

was performed such that liquid investigation derived waste (IDW) was absorbed by the paper 

towels without generating free liquid. 

 

2.2.7 Investigation-Derived Waste 
IDW included soils and landfill waste material from soil vapor probe borings, 

decontamination paper towels, and personal protective equipment (PPE).  Plastic, paper, and PPE 
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IDW were put into plastic trash bags and placed into a dumpster for disposal at a solid waste 

landfill. 

 

Approximately 2 cubic feet of IDW soils and landfill waste material were generated 

during soil vapor probe installation.  The IDW soils were contained in a five-gallon DOT rated 

pail.  One composite soil sample (COMPOSITEKPN-1 – mislabeled “COMPOSITEMPN-1” by 

the laboratory) was collected from the pail on October 16, 2008 after completing the soil vapor 

probe installations.  The Johnson Company transported the sample on ice under chain of custody 

to Spectrum Analytical from which it was sent to Mitkem Laboratories for Toxicity 

Characteristic Leaching Procedure (TCLP) analysis of metals and mercury by EPA Methods 

1311/6010 and 1311/7470, respectively.  The pail was stored in a secure location at NPS 

headquarters while the sample was being analyzed and the required disposal method was being 

determined.  Based on the results of the TCLP analyses, the soil IDW was determined to be non-

hazardous and disposed of in a dumpster as solid waste (see Section 3.5). 
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3.0  RESULTS 

3.1 SOIL VAPOR SAMPLING RESULTS 
3.1.1 Field Screening Results 

Soil vapor field screening results for VOCs, methane, carbon dioxide, oxygen, and %LEL 

are presented in Table 3-1.  At KPN, explosive gas was not detected by the field screening gas 

meter at any measured locations except in shallow probe KPN-JCO-SV-09S where it was 

detected at over 100% of the LEL.  KPN-JCO-SV-09S is located approximately 350 feet 

northwest of the Kenilworth-Parkside Community Center at 1.5-2 feet bgs (Figure 3-1(a)).  At 

KPS, explosive gas was detected over 100% of the LEL in three of six shallow probes (KPS-

JCO-SV-01S, KPS-JCO-SV-03s, and KPS-JCO-SV-07S) and one of the two deep probes (KPS-

JCO-SV-06D).  At KPS, explosive gas was detected above the LEL at two of the six shallow 

locations (KPS-JCO-SV-01S and -03S).  The four deep soil gas probes (KPS-JCO-SV-103D 

through -106D) installed behind Thomas Elementary School had no measureable detections of 

explosive gases during the March 2009 sampling event. 

 

3.1.2 Analytical Results  
Laboratory soil vapor methane concentrations are presented in Table 3-2, and are shown 

on Figures 3-1(a) and 3-1(b).  Complete laboratory reports for the October 2008 and March 2009 

sample events are included in Appendix 5.   

 

Methane was detected by the laboratory in Summa canister samples from three of fifteen 

probes at KPN (KPN-JCO-SV-09S, KPN-JCO-SV-10D, and KPN-JCO-SV-12D).  Methane 

concentrations in deep probes KPN-JCO-SV-10D and KPN-JCO-SV-12D located along the 

landfill boundary with Anacostia Avenue were 87 parts per million by volume (ppmv) (0.2 

%LEL) and 870 ppmv (1.7 %LEL), respectively.  These concentrations are at least two orders of 

magnitude lower than the EPA guidance value of 100% of the LEL (approximately 50,000 

ppmv) measured at a landfill property boundary.  The maximum laboratory reported 

concentration detected at KPN was 40,390 ppmv (81% of the LEL) at KPN-JCO-SV-09S 

laboratory duplicate (37,000 ppmv and 39,000 ppmv in the parent sample and field duplicate, 
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respectively).  While the laboratory-reported values at KPN-JCO-SV-09S were lower than the 

field screening result at that location (435,000 ppmv and >100%LEL), both sets of results 

identify KPN-JCO-SV-09S as the only location at KPN that approaches or exceeds the LEL.   

Methane was not detected in shallow soil vapor in the western portion of KPN or in the other 

four probes located on the landfill boundary along Anacostia Avenue. 

 

Methane was detected by the laboratory in Summa canisters from five of twelve probes at 

KPS (KPS-JCO-SV-01S, KPS-JCO-SV-03S, KPS-JCO-SV-06D, KPS-JCO-SV-07S, and KPS-

JCO-SV-102S).  Methane was reported by the laboratory in shallow soil vapor in the interior 

portions of KPS at concentrations of 23,000 ppmv (46% of the LEL) at KPS-JCO-SV-01S and 

1,400 ppmv (2.8% of the LEL) at KPS-JCO-SV-03S, although none was reported in shallow soil 

vapor adjacent to the former public restroom (KPS-JCO-SV-02S).  These reported analytical 

results were lower than the respective field screening results from the same locations, which both 

exceeded the LEL.  Methane was reported by the laboratory above the LEL in two probes 

located northwest of the fence separating the Thomas Elementary School yard and KPS at 

concentrations of 140,000 ppmv (280% of the LEL) at KPS-JCO-SV-06D and 89,000 ppmv 

(178% of the LEL) at KPS-JCO-SV-07S (90,840 ppmv in the field duplicate), although it was 

not detected in shallow soil vapor near the northeast corner of the Thomas Elementary School 

property (KPS-JCO-SV-08S).  In response to the detections at KPS-JCO-SV-06D and 07S, four 

additional vapor probes were installed in the play fields behind Thomas Elementary School 

during the March 2009 sampling event.  None of these locations (KPS-JCO-SV-103D through 

106D), which are all located on NPS property, had reportable detections of methane by the 

laboratory.  Additional soil vapor samples were also collected during the March 2009 sampling 

event from two shallow locations along the KPS southern boundary with the DC Transfer 

Station.  No methane was detected at one location (KPS-JCO-SV-101S) and 2,300 ppmV (4.6% 

of the LEL) was reported at the other location (KPS-JCO-SV-102S). 

  

Field screening and analytical results generally agreed in identifying probes at which 

methane was present in soil vapor at significant concentrations, or where methane was not 
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detected or detected at very low concentrations (e.g., <2% LEL).  The only exception to this 

correlation was at KPS-JCO-SV-03S, in which methane was measured with field screening at 

80,000 ppmv whereas the laboratory only reported 1,400 ppmv.  This difference may have been 

influenced by the following factors: inclusion of hydrocarbons other than methane in the 

measurement of %LEL in the Landtec GEM 2000 field instrument (Landtec, 2007); different 

ambient conditions on the day of field screening and the day of Summa canister sample 

collection, such as soil temperature, air temperature, and barometric pressure; and a decrease in 

methane concentration influenced by extraction of soil vapor during probe development which 

may not have returned to pre-development equilibrium concentrations before collecting Summa 

canister samples the following day. 

 
3.2 INDOOR AIR SAMPLING RESULTS 

Methane was not detected in the indoor air sample collected from the Kenilworth-

Parkside Community Center (KPN-JCO-IA-01) or its field duplicate (KPN-JCO-IA-01-DUP).  

Indoor air laboratory reports are included in Appendix 5.   

 

3.3 SURFACE SOIL SAMPLING RESULTS 
Results of surface soil pH and TOC analyses are presented in Table 3-3 and shown on 

Figures 3-2(a) and 3-2(b).  Complete laboratory reports are included in Appendix 6. 

 

3.3.1 TOC  
  TOC was detected between 3,370 mg/kg (0.3%) and 50,100 mg/kg (5.0%) at KPN.  

TOC was detected between 2,050 mg/kg (0.2%) and 175,000 mg/kg (17.5%) at KPS.  Where 

TOC exceeds 1%, bioavailability and toxicity of metals and organic contaminants will be 

reduced.  The implications of this on the conclusions from the ecological risk assessment are 

discussed in more detail in the FS.   

 

3.3.2 pH  
The pH of surface soil samples ranged from 6.44 to 7.44 at KPN and from 6.77 to 7.56 at 

KPS, indicating that the soils are well buffered, which has the effect of reducing bioavailability 
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and toxicity of metals to ecological receptors.  The implications of this on the conclusions from 

the ecological risk assessment are discussed in more detail in the FS.   

 
3.4 TOPOGRAPHIC SURVEY ASSESSMENT RESULTS 

Currently available topographic data was determined to be usable for the purposes of the 

FS.  Topographic contours for the Site from the year 2000 are available at one-foot intervals 

covering the western and central portions of KPN (Figure 3-3(a)) and all of KPS (Figure 3-3(b).   

During the PDI field work, the majority of KPN and KPS were traversed and distinct 

topographic features were noted to be reflected by the topographic mapping in their current state.   

In addition, the location of several mapped landmarks was determined with a GPS during the 

field work.   The coordinates determined in the field matched up well with the mapping assuring 

the overall accuracy of the scale and orientation in the reflection of current conditions.   The area 

surrounding the Community Center is not depicted on the 2000 topographic mapping.   This area 

is highly developed with walkways, a football field and track, tennis courts, swimming pool, and 

buildings.   It is likely that any FS alternative considered for this area will preserve these surface 

features making topographic information less important for the purposes of the FS.    If, during 

the development of the FS, a remedial alternative is developed that would significantly alter the 

ground surface, a topographic survey would be required during the remedial design.  

Topographic data with one-meter resolution are available for the entirety of KPN and KPS from 

the District’s Geographic Information System (DC GIS) (Figures 1-2 through 3-2).   

 
3.5 IDW SOIL RESULTS 

The results from IDW soil sample COMPOSITEKPN-1 are shown in Table 3-4.  The soil 

IDW laboratory report is included in Appendix 5. 

 

All metals and mercury results were below their respective toxicity thresholds for 

definition of a hazardous waste per 40 Code of Federal Regulations (CFR) 261.24.  Results of all 

historic soil analyses for non-metal contaminants documented in the RIs (TCLP pesticides, 

herbicides, VOCs, and semi-volatile organic compounds (SVOCs); polychlorinated biphenyls 

(PCBs); and total pesticides, VOCs, and SVOCs) were previously determined to be below 



Title: Supplemental Data Collection Report  Revision Number: 0 
Site Name: Kenilworth Park Landfill  Revision Date: 02/08/10 
Site Location: Washington, DC   Page 16   
 
concentrations which could cause soil IDW to be considered hazardous waste (JCO, 2008(a)).  

The 5-gallon bucket of soil IDW was disposed of in a dumpster as solid waste upon receipt of the 

results which documented that it was not hazardous waste. 
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4.0  DATA USABILITY ASSESSMENT 

4.1  FIELD QUALITY CONTROL 
Field quality control (QC) measures used during the investigation consisted of the 

following:  daily calibration of the PID and landfill gas meter used in field screening, adherence 

to field instrument and sampling SOPs, recording pre- and post-sampling Summa canister 

vacuum pressures, and collection of field duplicates for submission to the analytical laboratory.  

The number and locations of samples collected during field activities were also compared to the 

sampling described in the FSP to evaluate field sampling completeness.  

 
4.1.1  Calibration of Field Instruments 

PID 
The MiniRAE 3000 10.6 e+V lamp PID was calibrated prior to each day’s use with zero 

air (0 parts per million (ppm)) and 100 ppm isobutylene gas (Appendix 1).  All calibrations 

provided accurate readings.  The MiniRAE 3000 was used instead of the Thermal Environmental 

Instruments, Inc., Model 580B 10.6 eV lamp PID specified in the QAPP.  This change does not 

affect the investigation because the two instruments measure VOC using the same technology 

and report concentrations in the same manner. 

 

Landfill Gas Meter 
The Landtec GEM 2000 landfill gas meter was calibrated prior to use each day’s use with 

atmospheric levels of oxygen and manufacturer-provided calibration gas consisting of 50% 

methane, 35% carbon dioxide, and 15% nitrogen (Appendix 1).  All calibrations provided 

accurate readings for methane, carbon dioxide, and oxygen.   

 
4.1.2  Summa Canister Vacuum Pressures 
 Vacuum pressure in the Summa canisters used for subsurface soil vapor and indoor air 

sampling was recorded before and after sampling (Table 4-1 and Appendix 1).  The vacuum 

check before sampling ensures that the canister as received from the laboratory has adequate 

vacuum to obtain sufficient sample volume.  The check after sampling confirms that the canister 

received adequate volume during sampling.   
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 All Summa canisters had adequate (approximately 30” Hg) vacuum before sampling.  All 

canisters recorded adequate vacuum decreases (between 27 and 29” Hg) to obtain the desired 

sample volume. 

 

4.1.3  Adherence to Field Sampling SOPs 
 All field sampling SOPs specified in the QAPP were followed with the exception of 

SOP-JCO-41 for the operation of the Thermal Environmental Instruments, Inc., Model 580B 

PID.  Since the MiniRAE 3000 was used for field activities (Appendix 8), the manufacturer 

operating manual for that instrument was used instead of SOP-JCO-41. 

 

4.1.4  Field Duplicate Collection and Analysis 
 Four soil vapor and one indoor air field duplicates were collected (KPN-JCO-SV-07-

DUP, KPN-JCO-SV-09-DUP, KPS-JCO-SV-07-DUP, KPS-JCO-SV-103DUP, and KPN-JCO-

IA-01-DUP) and analyzed by the laboratory for methane.  Relative percent difference (RPD) 

calculations between the results from the parent and duplicate samples are shown in Table 4-2.  

All four methane field duplicates were within the acceptance range of 25%. 

 

Two surface soil field duplicates were collected (KPN-JCO-SS-07-DUP and KPS-JCO-

SS-10-DUP) and analyzed by the laboratory for TOC and pH.  Relative percent difference (RPD) 

calculations are shown in Table 4-3.  Both field duplicate RPDs for TOC and pH were within the 

acceptance range of 30%. 

 

4.1.5  Field Sampling Completeness 
 All 24 soil samples and both field duplicates for the analysis of TOC and pH specified in 

the QAPP were collected. 

 

The indoor air sample and its field duplicate specified in the QAPP were collected and 

analyzed by the laboratory. 
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 Twenty of the twenty-eight soil vapor samples identified in the QAPP were collected as 

planned (see Section 2.2.1 for the reasons).  Four samples originally planned for KPS (KPS-

JCO-04S & D, KPS-JCO-SV-05S & D, KPS-JCO-SV-06S, and KPS-JCO-SV-07D) were not 

collected.  Two samples originally planned for KPN (KPN-JCO-SV-12S and KPN-JCO-SV-13S) 

were not collected.  Five soil vapor samples in KPS not originally planned (KPS-JCO-SV-08S, 

and KPS-JCO-SV-101S through KPS-JCO-SV-106D) were added to the field program during 

the field activities. 

 

4.2  LABORATORY QUALITY CONTROL 
Laboratory quality control results for the four analysis types used in this investigation 

(soil vapor and indoor air methane; soil TOC; soil pH; and soil IDW TCLP metals) are 

summarized below.  The quality control parameters reviewed for the data usability assessment 

include: proper chain-of-custody documentation, sample completeness, hold time requirements, 

temperature receipt requirements, laboratory calibration blank, laboratory continuing calibration 

verification (CCV) recovery, laboratory control sample (LCS) recovery, attainment of detection 

limits, method blank detections, and laboratory duplicate RPD accuracy. 

 

4.2.1  Soil Vapor and Indoor Air Methane 
  
Chain-of-Custody Documentation 
 The soil vapor and methane samples were submitted to the laboratory with three chain-

of-custody sheets as documentation. All chain-of-custody forms were completed properly.  

 

Sample Completeness 
 Both indoor air and all 31 soil vapor samples (27 parent samples and four duplicates) 

submitted to the laboratory were analyzed. 

 

Hold Time 
 All soil vapor and indoor air samples were analyzed within the 14-day hold time. 
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LCS Recovery 

 The laboratory ran one LCS for each of 4 sample batches.  All LCS recoveries were 

within the ±30% acceptance range.   

 

Attainment of Detection Limits 
 The required reportable quantitation limit of 0.001% (10 ppmv) was attained for all 

methane analyses. 

 
Method Blank Detections 
 Methane was not detected in any method blanks. 
 
Laboratory Duplicate Analyses 
 Three laboratory duplicates were analyzed for methane.  The RPD for all laboratory 

duplicates were within the 30% acceptance range. 

 

4.2.2 Soil TOC 
 TOC in surface soil samples was analyzed at Spectrum Analytical of Agawam, 

Massachusetts (Spectrum) by EPA Method 9060 instead of at Mitkem Laboratories of Warwick, 

Rhode Island (Mitkem) by the Lloyd Kahn method as specified in the QAPP (Appendix 8).  This 

deviation occurred because the samples were shipped via commercial carrier to Spectrum, the 

parent company of Mitkem, instead of the intended subsidiary laboratory.  Spectrum processed 

the samples by its standard method of TOC analysis (EPA 9060) because the chain-of-custody 

did not indicate that the samples were intended for Mitkem.  EPA 9060 as performed by 

Spectrum is a valid method for the evaluation of TOC in soil.  The method is comparable to the 

Lloyd Kahn method in sample preparation and measurement, differing substantially only in the 

analysis of QC parameters.  As such, the TOC analytical technique used by Spectrum is 

considered valid for this investigation.  The QC parameters for EPA 9060 are noted in the QC 

review below where they differ from those presented in the QAPP for the planned Lloyd Kahn 

method.  Additionally, the Spectrum SOP for the analysis of TOC in soil by EPA 9060 is 

included in Appendix 7 since it was not included in the QAPP. 
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Chain-of-Custody Documentation 
 The soil samples were submitted to the laboratory with three chain-of-custody sheets as 

documentation. With the exception of specifying Spectrum instead of Mitkem, the chain-of-

custody forms were completed properly.  

 

Sample Completeness 
 All 26 soil samples submitted to the laboratory were analyzed. 

 

Hold Time 
 All soil samples were analyzed within the 14 day hold time. 

 

Temperature Requirements 
 Soil samples were sent to the laboratory in two shipping coolers.  The temperatures in the 

coolers were 4.4 and 5.3°C, within the acceptance range of 4±2°C. 

 

Laboratory Calibration Blank 
 The laboratory ran 10 calibration blanks, two for each of 5 sample batches. All 

calibration blanks results were less than the reportable quantitation limit of 100 mg/kg. 

 

Laboratory CCV 
 The laboratory ran 20 CCV samples, four for each of 5 sample batches.  All CCV 

recoveries were within the ±15% acceptance range used by Spectrum and the ±10% acceptance 

range specified in the QAPP. 

 

LCS Recovery 
 The laboratory ran one LCS (identified as “Reference” in Spectrum lab reports) for each 

of 5 sample batches.  All five LCS recoveries were within the 67.35-180.7% acceptance range 

used by Spectrum.  Additionally, four out of five LCS recoveries were within the 80-120% 

acceptance range specified in the QAPP.  Reference 8101788-SRM1, corresponding to sample 

KPS-JCO-SS-08, had a recovery of 177%.  However, all four CCV recoveries in the batch were 

within the acceptance range, so the accuracy of KPS-JCO-SS-08 is considered acceptable. 
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Attainment of Detection Limits 
 The required reportable quantitation limit of 100 mg/kg TOC was attained for all 

analyses. 

 
Method Blank Detections 
 TOC was not detected in any method blanks. 
 
Laboratory Duplicate Analyses 
 Six laboratory duplicates were analyzed for TOC.  The laboratory duplicate RPDs for 

four of five batches were within the 20% acceptance range.  The RPD for the first laboratory 

duplicate in the remaining batch (Duplicate 8101604-DUP1) was 34%, exceeding the acceptance 

range by 4%.  A second laboratory duplicate (Duplicate 8101604-DUP2) resulted in an RPD of 

4%.  The batch is considered acceptably precise based on the combined results of the two 

laboratory duplicates. 

 

This RPD method of laboratory duplicate QC control differs from that specified in the 

QAPP for the Lloyd Kahn method, which evaluates laboratory precision by analyzing one 

sample per batch in quadruplicate and comparing the standard deviation to an acceptable range.  

Both methods are accepted as valid means of evaluating precision. 

 
4.2.3  Soil pH 
 As with the soil TOC analyses, pH was analyzed at Spectrum instead of Mitkem, as 

specified in the QAPP (Appendix 8).  However, Spectrum used the same method (EPA 9045C) 

specified in the QAPP.  Spectrum also used comparable QC parameters as those specified in the 

QAPP with the addition of an LCS sample, which is included in the QC review below.  The 

Spectrum SOP for the analysis of pH in soil by EPA 9045C is included in Appendix 7 since it 

was not included in the QAPP. 

 

Chain-of-Custody Documentation 
 The soil samples were submitted to the laboratory with three chain-of-custody sheets as 

documentation. With the exception of specifying Spectrum instead of Mitkem, the chain-of-

custody forms were completed properly.  
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Sample Completeness 
 All 26 soil samples submitted to the laboratory were analyzed for pH. 

 

Hold Time 
 Soil samples were analyzed for pH as soon as possible after receipt at the laboratory per 

the specification in the QAPP.  In the lab reports, however, Spectrum labeled all pH analyses 

with the qualifier “HT”.  “HT” indicates that the sample was analyzed over 24 hours after it was 

collected, even though the Spectrum lab reports state that “the hold time for pH is not specified 

within the method other than to state that the samples should be analyzed as soon as possible.”  

Therefore, the qualifier is merely an indication of the hold time and does not restrict the usability 

of the data.  Additionally, eight pH analyses (KPN-JCO-SS-06, KPN-JCO-SS-07, KPN-JCO-SS-

07-DUP, KPN-JCO-SS-09, KPN-JCO-SS-10, KPN-JCO-SS-11, KPN-JCO-SS-12, and KPN-

JCO-SS-13) were incorrectly labeled with “HT” as they were analyzed within 24 hours of 

sampling. 

 

Temperature Requirements 
 Soil samples were sent to the laboratory in two shipping coolers.  The temperatures in the 

coolers were 4.4 and 5.3°C, within the acceptance range of 4±2°C. 

 

LCS Recovery 
 The laboratory ran two LCS (identified as “Reference” in Spectrum lab reports) for each 

of 2 sample batches for pH.  All four LCS recoveries were within the 97.5-102.5% acceptance 

range used by Spectrum.  This LCS QC parameter had not been included in the QAPP for pH 

analysis at Mitkem. 

 

Attainment of Detection Limits 
 The required project quantitation limit of 0.1 pH units was attained for all analyses. 
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Laboratory Duplicate Analyses 
 Three laboratory duplicates were analyzed for pH.  The RPD for all laboratory duplicates 

was within the acceptance range of 5% used by Spectrum and the acceptance range of 30% 

specified in the QAPP. 

 
4.2.4  Soil IDW TCLP Metals and Mercury 
 The QAPP did not specify soil IDW TCLP metals or TCLP mercury QC parameters.  QC 

results compared to acceptance parameters provided by Mitkem and for the analysis method are 

summarized below. 

 

Chain-of-Custody Documentation 
 The chain-of-custody form for the soil IDW TCLP metals analysis was completed 

properly.  

 

Sample Completeness 
 The laboratory analyzed and generated results for the one soil IDW TCLP metals sample. 

 

Hold Time 
 The sample was analyzed within the 180-day and 28-day holding times for TCLP metals 

mercury, respectively. 

 

Temperature Requirements 
 The soil sample was delivered to the laboratory in a cooler.  The temperature in the 

cooler upon receipt was 3.6°C, within the acceptance range of 4±2°C. 

 

LCS Recovery 
 The laboratory ran one LCS for TCLP metals and one for TCLP mercury.  All recoveries 

were within the ±20% acceptance range. 

 

Attainment of Detection Limits 
 All reporting limits were below the toxicity characteristic concentrations. 
 



Title: Supplemental Data Collection Report  Revision Number: 0 
Site Name: Kenilworth Park Landfill  Revision Date: 02/08/10 
Site Location: Washington, DC   Page 25   
 
Method Blank Detections 
 No analytes were detected in method blanks. 
 
4.2.5  Data Usability Conclusions 
  The objectives of collecting this dataset were to: 1) assess the potential for explosive 

risks from LFG during implementation of the remedial action as well as to current and future on-

site and adjacent off-Site structures; and 2)  evaluate the bioavailability of contaminants in 

surface soils.   

 
All data generated during field screening and by the laboratory are considered usable for 

the purposes of this investigation based on the results of the field and laboratory quality control 

assessment of calibration, procedure adherence, analytical accuracy, and analytical precision. 

 

Based on the completeness of the data collected, the dataset is usable to evaluate: 1) 

surface soil contaminant bioavailability; 2) soil IDW toxicity; 3) methane presence in shallow 

soils in KPN and KPS, along the boundary of KPN and the neighborhood to the east, and along 

the boundary of KPS and Thomas Elementary School; and 4) potential methane impact to indoor 

air in the Kenilworth-Parkside Community Center.   
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Table 2-1 
Field Sampling Timeline 

Date Field Activities Performed 

10/14/2008 • Installed soil vapor probes KPN-JCO-SV-01 through KPN-JCO-SV-09 
• Developed soil vapor probe KPN-JCO-SV-02S and collected field screening 

data 
• Collected surface soil samples KPN-JCO-SS-01 through KPN-JCO-SS-13 

10/15/2008 • Installed soil vapor probes KPN-JCO-SV-10 through KPN-JCO-SV-13 
• Installed soil vapor probes KPS-JCO-SV-01 through  KPS-JCO-SV-03, and 

KPS-JCO-SV-06 
• Collected surface soil samples KPS-JCO-SS-01 through KPS-JCO-SS-11 

10/16/2008 • Installed soil vapor probes KPS-JCO-SV-07 and KPS-JCO-SV-08 
• Developed all remaining soil vapor probes and collected LFG field 

screening data 
• Began overnight collection of indoor air samples in Kenilworth-Parkside 

Community Center 
• Collected composite soil IDW sample 

10/17/2008 • Completed indoor air sampling in Kenilworth-Parkside Community Center 
• Collected soil vapor samples from all probes listed above 

3/20/09 • Installed soil vapor probes KPS-JCO-SV-101S, KPS-JCO-SW-102S and 
KPS-JCO-SV-103D through KPS-JCO-SV-106D.  KPS-JCO-107D was a 
soil boring only 

• Developed all newly installed soil vapor probes 
3/21/09 • Collected soil vapor samples from KPS-JCO-SV-101S, KPS-JCO-SV-102S 

and KPS-JCO-SV-103D through KPS-JCO-SV-106D. 
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Table 2-2
Summary of Soil Vapor Probe Construction and Samples

Kenilworth Park Landfill
October 2008

The Johnson Company

Soil Vapor 
Probe/Sample

Installation 
Date

Installation 
Method Northing1 Easting1

Screened 
Interval (ft bgs)

Sandpack 
Interval (ft bgs)

Bentonite 
Seal (ft bgs)

Development 
Date Sample Date

Kenilworth Park North
KPN-JCO-SV-01S 10/14/2008 Hand-auger 137654.0 403882.7 1.3-1.9 1.2-1.9 0.8-1.2 10/16/2008 10/17/2008
KPN-JCO-SV-02S 10/14/2008 Hand-auger 137836.8 403894.5 1-1.5 0.8-1.5 0.6-0.8 10/14/2008 10/17/2008
KPN-JCO-SV-03S 10/14/2008 Hand-auger 137782.7 403997.2 1.4-1.9 1.25-1.9 1.1-1.25 10/16/2008 10/17/2008
KPN-JCO-SV-04S 10/14/2008 Hand-auger 137964.2 404020.2 1.4-1.9 1.2-1.9 1-1.2 10/16/2008 10/17/2008
KPN-JCO-SV-05S 10/14/2008 Hand-auger 137870.8 404140.3 1.5-2 1.25-2 1.1-1.25 10/16/2008 10/17/2008
KPN-JCO-SV-06S 10/14/2008 Hand-auger 137982.9 404342.9 1.5-2 1.25-2 1.1-1.25 10/16/2008 10/17/2008
KPN-JCO-SV-07S 10/14/2008 Hand-auger 137789.5 404454.8 1.5-2 1.3-2 1.2-1.3 10/16/2008 10/17/2008
KPN-JCO-SV-08S 10/14/2008 Hand-auger 137890.6 404669.7 0.6-1.1 0.5-1.1 0.3-0.5 10/16/2008 10/17/2008
KPN-JCO-SV-09S 10/14/2008 Hand-auger 137796.5 404791.5 1.5-2 1.25-2 1.1-1.25 10/16/2008 10/17/2008
KPN-JCO-SV-10S 10/15/2008 Geoprobe® 137655.2 404651.4 1.5-2 1-2 0.5-1 10/16/2008 10/17/2008
KPN-JCO-SV-10D 10/15/2008 Geoprobe® 137654.8 404652.5 6-6.5 5.5-6.5 4.6-5.5 10/16/2008 10/17/2008
KPN-JCO-SV-11S 10/15/2008 Geoprobe® 137656.8 404776.0 1.5-2 1.3-2.5 0.9-1.3 10/16/2008 10/17/2008
KPN-JCO-SV-11D 10/15/2008 Geoprobe® 137656.8 404776.9 5.5-6 5.3-6 3-5.3 10/16/2008 10/17/2008
KPN-JCO-SV-12D 10/15/2008 Geoprobe® 137671.2 404895.7 6-6.5 5.7-6.5 4.8-5.7 10/16/2008 10/17/2008
KPN-JCO-SV-13D 10/15/2008 Geoprobe® 137926.7 405016.6 5.5-6 5-6 4.3-5 10/16/2008 10/17/2008

Kenilworth Park South
KPS-JCO-SV-01S 10/15/2008 Hand-auger 137451.9 403955.2 1.5-2 1.3-2 1.2-1.3 10/16/2008 10/17/2008
KPS-JCO-SV-02S 10/15/2008 Hand-auger 137312.4 403948.8 1.5-2 1.25-2 1.1-1.25 10/16/2008 10/17/2008
KPS-JCO-SV-03S 10/15/2008 Hand-auger 137173.2 403885.2 1.5-2 1.25-2 1.1-1.25 10/16/2008 10/17/2008
KPS-JCO-SV-06D 10/15/2008 Geoprobe® 137084.0 403928.4 3.5-4 3.3-4 1.7-3.3 10/16/2008 10/17/2008
KPS-JCO-SV-07S 10/16/2008 Hand-auger 137119.9 404012.6 1.2-1.7 1-1.7 0.8-1.7 10/16/2008 10/17/2008
KPS-JCO-SV-08D 10/16/2008 Hand-auger 137240.1 404103.1 2.3-2.8 2.1-2.8 1.6-2.1 10/16/2008 10/17/2008

Notes:
1Coordinates in Maryland State Plane (meters)
ft bgs = feet below ground surface

Created by: DWS 12/8/08
Checked by:
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Table 2-3
Surface Soil Samples

Kenilworth Park Landfill
October 2008

The Johnson Company

Sample Sample Date Northing1 Easting1
Sample Depth

Kenilworth Park North
KPN-JCO-SS-01 10/14/2008 137654.0 403882.7 0-6"
KPN-JCO-SS-02 10/14/2008 137836.8 403894.5 0-6"
KPN-JCO-SS-03 10/14/2008 137782.7 403997.2 0-6"
KPN-JCO-SS-04 10/14/2008 137964.2 404020.2 0-6"
KPN-JCO-SS-05 10/14/2008 137870.8 404140.3 0-6"
KPN-JCO-SS-06 10/14/2008 138114.4 404259.9 0-6"
KPN-JCO-SS-07 10/14/2008 138029.1 404397.1 0-6"

KPN-JCO-SS-07 DUP 10/14/2008 138029.1 404397.1 0-6"
KPN-JCO-SS-08 10/14/2008 137982.9 404342.9 0-6"
KPN-JCO-SS-09 10/14/2008 137789.5 404454.8 0-6"
KPN-JCO-SS-10 10/14/2008 137875.3 404643.8 0-6"
KPN-JCO-SS-11 10/14/2008 137655.2 404651.4 0-6"
KPN-JCO-SS-12 10/14/2008 137713.1 404902.8 0-6"
KPN-JCO-SS-13 10/14/2008 137951.9 404821.6 0-6"

Kenilworth Park South
KPS JCO SS 01 10/15/2008 137507 6 403752 7 0 6"KPS-JCO-SS-01 10/15/2008 137507.6 403752.7 0-6"
KPS-JCO-SS-02 10/15/2008 137368.5 403660.6 0-6"
KPS-JCO-SS-03 10/15/2008 137275.1 403608.6 0-6"
KPS-JCO-SS-04 10/15/2008 137396.5 403794.5 0-6"
KPS-JCO-SS-05 10/15/2008 137208.2 403775.2 0-6"
KPS-JCO-SS-06 10/15/2008 137413.7 403862.3 0-6"
KPS-JCO-SS-07 10/15/2008 137260.6 403841.9 0-6"
KPS-JCO-SS-08 10/15/2008 137481.1 403953.2 0-6"
KPS-JCO-SS-09 10/15/2008 137398.6 403972.7 0-6"
KPS-JCO-SS-10 10/15/2008 137178.3 403861.3 0-6"

KPS-JCO-SS-10 DUP 10/15/2008 137178.3 403861.3 0-6"
KPS-JCO-SS-11 10/15/2008 137132.4 403931.4 0-6"

Notes:
1Coordinates in Maryland State Plane (meters)

Created by: DWS 12/8/08
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Table 3-1
Soil Vapor Screening Results

October 2008
Kenilworth Park Landfill

The Johnson Company

Sample
Development 

Date
PID VOCs 

(ppm) Methane (%)

Methane 
(ppmv) CO2 (%) O2 (%) %LEL*

Kenilworth Park North
KPN-JCO-SV-01S 10/16/2008 0.4 0% 0 3.6% 16.2% 0%
KPN-JCO-SV-02S 10/14/2008 0.7 0% 0 1.0% 19.4% 0%
KPN-JCO-SV-03S 10/16/2008 1.4 0% 0 0.4% 20.8% 0%
KPN-JCO-SV-04S 10/16/2008 6.3 0% 0 4.9% 15.7% 0%
KPN-JCO-SV-05S 10/16/2008 0.5 0% 0 0.7% 20.7% 0%
KPN-JCO-SV-06S 10/16/2008 0.4 0% 0 1.1% 20.3% 0%
KPN-JCO-SV-07S 10/16/2008 0.9 0% 0 0.9% 20.2% 0%
KPN-JCO-SV-08S 10/16/2008 0.6 0% 0 0.9% 19.8% 0%
KPN-JCO-SV-09S 10/16/2008 0.7 43.5% 435,000 2.4% 8.1% >100%
KPN-JCO-SV-10S 10/16/2008 0.4 0% 0 0.0% 13.8% 0%
KPN-JCO-SV-10D 10/16/2008 4.2 0% 0 9.4% 0.3% 0%
KPN-JCO-SV-11S 10/16/2008 1 0% 0 1.4% 19.7% 0%
KPN-JCO-SV-11D 10/16/2008 0.2 0% 0 1.9% 17.8% 0%
KPN-JCO-SV-12D 10/16/2008 0.1 0% 0 7.0% 12.2% 0%
KPN-JCO-SV-13D 10/16/2008 0.1 0% 0 8.2% 12.0% 0%
Kenilworth Park South
KPS-JCO-SV-01S 10/16/2008 5.3 7.3% 73,000 14.6% 0.5% >100%
KPS-JCO-SV-02S 10/16/2008 0.4 0% 0 3.3% 17.7% 0%
KPS-JCO-SV-03S 10/16/2008 1.0 8.0% 80,000 17.4% 0.4% >100%
KPS-JCO-SV-06D 10/16/2008 1.8 69.5% 695,000 30.0% 0.1% >100%
KPS-JCO-SV-07S 10/16/2008 0.7 21.5% 215,000 13.6% 7.1% >100%
KPS-JCO-SV-08D 10/16/2008 0.3 0% 0 2.9% 17.7% 0%
Notes:
*LEL≈5% in air, or 50,000 ppmv of methane

Created by: DPB 11/24/08
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Table 3-2
Soil Vapor Methane Analytical Results

October 2008
Kenilworth Park Landfill

The Johnson Company

Sample Date Concentration (ppmv) % Lower Explosive Limit*
Kenilworth Park North

KPN-JCO-SV-01S 10/17/2008 ND < 10 < 0.02%
KPN-JCO-SV-02S 10/17/2008 ND < 10 < 0.02%
KPN-JCO-SV-03S 10/17/2008 ND < 10 < 0.02%
KPN-JCO-SV-04S 10/17/2008 ND < 10 < 0.02%
KPN-JCO-SV-05S 10/17/2008 ND < 10 < 0.02%
KPN-JCO-SV-06S 10/17/2008 ND < 10 < 0.02%
KPN-JCO-SV-07S 10/17/2008 ND < 10 < 0.02%

KPN-JCO-SV-07S-DUP 10/17/2008 ND < 10 < 0.02%
KPN-JCO-SV-08S 10/17/2008 ND < 10 < 0.02%
KPN-JCO-SV-09S 10/17/2008 37,000 74%

KPN-JCO-SV-09S-DUP 10/17/2008 39,000 78%
KPN-JCO-SV-09S-DUP Lab Duplicate 10/17/2008 40,390 81%

KPN-JCO-SV-10S 10/17/2008 ND < 10 < 0.02%
KPN-JCO-SV-10D 10/17/2008 87 0.2%
KPN-JCO-SV-11S 10/17/2008 ND < 10 < 0.02%
KPN-JCO-SV-11D 10/17/2008 ND < 10 < 0.02%
KPN-JCO-SV-12D 10/17/2008 870 1.7%
KPN-JCO-SV-13D 10/17/2008 ND < 10 < 0.02%

Kenilworth Park South
KPS-JCO-SV-01S 10/17/2008 23,000 46%
KPS-JCO-SV-02S 10/17/2008 ND < 10 < 0.02%
KPS-JCO-SV-03S 10/17/2008 1,400 2.8%
KPS-JCO-SV-06D 10/17/2008 140,000 280%
KPS-JCO-SV-07S 10/17/2008 89,000 178%

KPS-JCO-SV-07S-DUP 10/17/2008 90,840 182%
KPS-JCO-SV-08D 10/17/2008 ND < 10 < 0.02%

Notes:
ND < ## = Compound not detected in sample above the laboratory reporting limit, limit provided.
*LEL≈5% in air, or 50,000 ppmv of methane
Results highlighted and in bold indicate results above 100% LEL

Created by: DPB 11/24/08
Checked by: DWS 12/2/08
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Table 3-3
Summary of Surface Soil Analyses

October 2008
Kenilworth Park Landfill

The Johnson Company

Sample Date pH

Total Organic Carbon 
(mg/kg)

Kenilworth Park North
KPN-JCO-SS-01 10/14/2008 7.19 7,390
KPN-JCO-SS-02 10/14/2008 7.29 3,370
KPN-JCO-SS-03 10/14/2008 7.42 9,790
KPN-JCO-SS-04 10/14/2008 7.11 6,620
KPN-JCO-SS-05 10/14/2008 6.86 13,000
KPN-JCO-SS-06 10/14/2008 7.08 23,000
KPN-JCO-SS-07 10/14/2008 6.74 37,200

KPN-JCO-SS-07-DUP 10/14/2008 6.44 50,100
KPN-JCO-SS-08 10/14/2008 7.08 3,510
KPN-JCO-SS-09 10/14/2008 7.22 5,460
KPN-JCO-SS-10 10/14/2008 7.18 11,600
KPN-JCO-SS-11 10/14/2008 7.44 8,420
KPN-JCO-SS-12 10/14/2008 7.38 16,200
KPN-JCO-SS-13 10/14/2008 6.53 33,200

Kenilworth Park South
KPS-JCO-SS-01 10/15/2008 7.56 7,660
KPS-JCO-SS-02 10/15/2008 6.90 13,000

S CO SS 03 10/1 /2008 6 99 18 00KPS-JCO-SS-03 10/15/2008 6.99 18,500
KPS-JCO-SS-04 10/15/2008 7.29 2,640
KPS-JCO-SS-05 10/15/2008 7.27 5,820
KPS-JCO-SS-06 10/15/2008 7.22 2,920
KPS-JCO-SS-07 10/15/2008 7.04 11,600
KPS-JCO-SS-08 10/15/2008 6.87 60,500
KPS-JCO-SS-09 10/15/2008 6.77 175,000
KPS-JCO-SS-10 10/15/2008 7.29 3,940

KPS-JCO-SS-10-DUP 10/15/2008 7.27 3,700
KPS-JCO-SS-11 10/15/2008 7.37 2,050

Created by: DPB 11/24/08
Checked by: DWS 12/22/08
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Table 3-4
Investigation-Derived Waste Analytical Results

Kenilworth Park Landfill
October 2008

The Johnson Company

Analyte

Regulatory 
Level 

(mg/L)
COMPOSITEKPN1 
TCLP Result (mg/L)

TCLP Arsenic 5.0 ND < 0.02
TCLP Barium 100.0 0.95
TCLP Cadmium 1.0 0.017
TCLP Chromium 5.0 ND < 0.02
TCLP Lead 5.0 0.26
TCLP Mercury 0.2 ND < 0.02
TCLP Selenium 1.0 ND < 0.03
TCLP Silver 5.0 ND < 0.03
Notes:
Regulatory Levels for the definition of a hazardous waste per 40 CFR 261.24

Created by: DWS 12/8/08
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Table 4-1
Summa Canister Vacuum Pressures

Kenilworth Park Landfill
October 2008

The Johnson Company

Sample

Vacuum Before 
Sampling (" Hg)

Vacuum After 
Sampling (" Hg)

Indoor Air (6 liter, 12 hour sampling time)
KPN-JCO-IA-01 29 <1
KPN-JCO-IA-01DUP 29.5 1
KPN Soil Vapor (3.2 liter, 30 minute sampling time)
KPN-JCO-SV-01S 29 1
KPN-JCO-SV-02S 29 1
KPN-JCO-SV-03S 30 2
KPN-JCO-SV-04S 29 <2
KPN-JCO-SV-05S 30 2
KPN-JCO-SV-06S 30 1
KPN-JCO-SV-07S 30 >1
KPN-JCO-SV-07S-DUP 32 4
KPN-JCO-SV-08S 29 2
KPN-JCO-SV-09S 29 >1
KPN-JCO-SV-09S-DUP 30 2
KPN-JCO-SV-10S 29 1
KPN-JCO-SV-10D 29 1
KPN-JCO-SV-11S 31 3
KPN-JCO-SV-11D 30 3
KPN-JCO-SV-12D 29 1.25
KPN-JCO-SV-13D 30.5 2
KPS Soil Vapor (3.2 liter, 30 minute sampling time)
KPS-JCO-SV-01S 29 1
KPS-JCO-SV-02S 30 3
KPS-JCO-SV-03S 29.5 1
KPS-JCO-SV-06D 29 <1
KPS-JCO-SV-07S 31 4
KPS-JCO-SV-07S-DUP 29 <1
KPS-JCO-SV-08D 31 2.5

Created by: DWS 12/8/08
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Table 4-2
Soil Vapor Field Duplicate Analyses

October 2008
Kenilworth Park Landfill

The Johnson Company

Sample Date

Sample Methane 
Concentration (ppmv)

Field Duplicate Methane  
Concentration (ppmv) RPD

KPN-JCO-SV-07S 10/17/2008 ND < 10 ND < 10 0%
KPN-JCO-SV-09S 10/17/2008 37,000 39,000 5.3%
KPS-JCO-SV-07S 10/17/2008 89,000 90,840 2.0%

Notes:
ND < ## = Compound not detected in sample above the laboratory reporting limit, limit provided.

Definition of Terms: Equation:
RPD = Relative Percent Difference
X1 = sample concentration
X2 = duplicate concentration

%100
2/)( 21

21

XX

XX
RPD

+
−

=
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Table 4-3
Surface Soil Field Duplicate Analyses

October 2008
Kenilworth Park Landfill

The Johnson Company

Sample Duplicate RPD Sample Duplicate RPD
KPN-JCO-SS-07 10/14/2008 6.74 6.44 4.6% 37,200 50,100 29.6%
KPS-JCO-SS-10 10/15/2008 7.29 7.27 0.27% 3,940 3,700 6.3%

Notes:
Definition of Terms: Equation:
RPD = Relative Percent Difference
X1 = sample concentration
X2 = duplicate concentration

Sample Date
pH (standard units) TOC (mg/kg)

%100
2/)( 21

21

XX

XX
RPD

+
−

=
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KPN-JCO-SV-01S 

10/17/2008

ND < 10

< 0.02%

KPN-JCO-SV-02S 

10/17/2008

ND < 10

< 0.02%

KPN-JCO-SV-03S 

10/17/2008

ND < 10

< 0.02%

KPN-JCO-SV-04S 

10/17/2008

ND < 10

< 0.02%

KPN-JCO-SV-05S 

10/17/2008

ND < 10

< 0.02%

KPN-JCO-SV-06S 

10/17/2008

ND < 10

< 0.02%

KPN-JCO-SV-07S 

10/17/2008

KPN-JCO-SV-07S-DUP 

10/17/2008

ND < 10 ND < 10

< 0.02% < 0.02%

KPN-JCO-SV-08S 

10/17/2008

ND < 10

< 0.02%

KPN-JCO-SV-09S 

10/17/2008

KPN-JCO-SV-09S-

DUP 10/17/2008

KPN-JCO-SV-09S Lab 

DUP 10/17/2008

37,000 39,000 40,390

74% 78% 81%

KPN-JCO-SV-10S 

10/17/2008

ND < 10

< 0.02%

KPN-JCO-SV-10D 

10/17/2008

87

0.2%

KPN-JCO-SV-11S 

10/17/2008

ND < 10

< 0.02%

KPN-JCO-SV-11D 

10/17/2008

ND < 10

< 0.02%

KPN-JCO-SV-12D 

10/17/2008

870

1.7%

KPN-JCO-SV-13D 

10/17/2008

ND < 10

< 0.02%

Sample ID:                           

Sample Date:

KPN-JCO-SV-01S 

10/17/2008

Methane Conc. (ppmv): ND < 10

% Lower Explosive Limit*: < 0.02%

KEY

*LEL≈5% in air, or 50,000 ppmv of methane

Notes:

DUP = Duplicate

ND = not detected





KPN-JCO-SS-01 

10/14/2008

7.19

7,390

KPN-JCO-SS-02 

10/14/2008

7.29

3,370

KPN-JCO-SS-03 

10/14/2008

7.42

9,790

KPN-JCO-SS-04 

10/14/2008

7.11

6,620

KPN-JCO-SS-05 

10/14/2008

6.86

13,000

KPN-JCO-SS-06 

10/14/2008

7.08

23,000

KPN-JCO-SS-08 

10/14/2008

7.08

3,510

KPN-JCO-SS-09 

10/14/2008

7.22

5,460

KPN-JCO-SS-10 

10/14/2008

7.18

11,600

KPN-JCO-SS-11 

10/14/2008

7.44

8,420

KPN-JCO-SS-12 

10/14/2008

7.38

16,200

KPN-JCO-SS-13 

10/14/2008

6.53

33,200

Sample ID     

Sample Date

KPN-JCO-SS-01 

10/14/2008

pH 7.19

TOC (mg/kg) 7390

KEY

DUP = Duplicate

Notes:

TOC = Total Organic Carbon

KPN-JCO-SS-07 

10/14/2008

KPN-JCO-SS-07- 

DUP 10/14/2008

6.74 6.44

37,200 50,100



Sample ID     

Sample Date

KPN-JCO-SS-01 

10/14/2008

pH 7.19

TOC (mg/kg) 7390

KEY

DUP = Duplicate

Notes:

TOC = Total Organic Carbon

KPS-JCO-SS-01 

10/15/2008

7.56

7,660

KPS-JCO-SS-02 

10/15/2008

6.90

13,000

KPS-JCO-SS-03 

10/15/2008

6.99

18,500

KPS-JCO-SS-04 

10/15/2008

7.29

2,640

KPS-JCO-SS-05 

10/15/2008

7.27

5,820

KPS-JCO-SS-06 

10/15/2008

7.22

2,920

KPS-JCO-SS-07 

10/15/2008

7.04

11,600

KPS-JCO-SS-08 

10/15/2008

6.87

60,500

KPS-JCO-SS-09 

10/15/2008

6.77

175,000

KPS-JCO-SS-10 

10/15/2008

KPS-JCO-SS-10-

DUP 10/15/2008

7.29 7.27

3,940 3,700

KPS-JCO-SS-11 

10/15/2008

7.37

2,050







 
 

APPENDIX 1 

DAILY LOGS AND FIELD NOTES 

(OCTOBER 2008 AND MARCH 2009) 



































































 
 

APPENDIX 2 

SOIL VAPOR PROBE CONSTRUCTION AND SAMPLING LOGS 

(OCTOBER 2008 AND MARCH 2009) 

























































 
 

APPENDIX 3 

INDOOR AIR PRE-SAMPLING SURVEY 









 
 

APPENDIX 4 

SURFACE SOIL SAMPLING LOGS 



















































 
 

APPENDIX 5 

SOIL VAPOR (OCTOBER 2008 AND MARCH 2009), 

INDOOR AIR, AND INVESTIGATION-DERIVED WASTE LABORATORY REPORTS 























































































































 
 

APPENDIX 6 

SURFACE SOIL LABORATORY REPORTS 



Laboratory Report

Report Date: 
27-Oct-08 11:37

Final Report

Revised Report

Re-Issued Report

Johnson Company

100 State Street, Suite 600

Montpelier, VT  05602

Attn: Bob Osborne

ü

SPECTRUM ANALYTICAL, INC.
Featuring

HANIBAL TECHNOLOGY

Project:

Project 

Kennelworth Park - DC

3-0700-11

Laboratory ID Client Sample ID Matrix Date Sampled Date Received

15-Oct-08 10:3514-Oct-08 07:45SoilSA85969-01 KPN-JCO-SS-01

15-Oct-08 10:3514-Oct-08 09:30SoilSA85969-02 KPN-JCO-SS-02

15-Oct-08 10:3514-Oct-08 10:35SoilSA85969-03 KPN-JCO-SS-03

15-Oct-08 10:3514-Oct-08 11:10SoilSA85969-04 KPN-JCO-SS-04

15-Oct-08 10:3514-Oct-08 11:50SoilSA85969-05 KPN-JCO-SS-05

15-Oct-08 10:3514-Oct-08 15:40SoilSA85969-06 KPN-JCO-SS-06

15-Oct-08 10:3514-Oct-08 15:45SoilSA85969-07 KPN-JCO-SS-07

15-Oct-08 10:3514-Oct-08 15:50SoilSA85969-08 KPN-JCO-SS-07Dup

15-Oct-08 10:3514-Oct-08 12:30SoilSA85969-09 KPN-JCO-SS-08

15-Oct-08 10:3514-Oct-08 13:05SoilSA85969-10 KPN-JCO-SS-09

15-Oct-08 10:3514-Oct-08 13:30SoilSA85969-11 KPN-JCO-SS-10

15-Oct-08 10:3514-Oct-08 15:55SoilSA85969-12 KPN-JCO-SS-11

15-Oct-08 10:3514-Oct-08 16:07SoilSA85969-13 KPN-JCO-SS-12

15-Oct-08 10:3514-Oct-08 15:20SoilSA85969-14 KPN-JCO-SS-13

I attest that the information contained within the report has been reviewed for accuracy and checked against the quality control 

requirements for each method.  These results relate only to the sample(s) as received.  

All applicable NELAC requirements have been met.

Spectrum Analytical holds certification in the State of New York for the analytes as indicated with an X in the "Cert." column within 

this report.  Please note that the State of New York does not offer certification for all analytes.

Please note that this report contains 9 pages of analytical data plus Chain of Custody document(s).

This report may not be reproduced, except in full, without written approval from Spectrum Analytical, Inc.

Massachusetts # M-MA138/MA1110

Connecticut # PH-0777

Florida # E87600/E87936

Maine # MA138

New Hampshire # 2538

New Jersey # MA011/MA012

New York # 11393/11840

Pennsylvania # 68-04426/68-02924

Rhode Island # 98 

USDA # S-51435

Vermont # VT-11393

Authorized by:

Hanibal C. Tayeh, Ph.D.

President/Laboratory Director

Spectrum Analytical, Inc. is a NELAC accredited laboratory organization and meets NELAC testing standards. Use of the NELAC 

logo however does not insure that Spectrum is currently accredited for the specific method or analyte indicated. Please refer to our 

"Quality" web page at www.spectrum-analytical.com for a full listing of our current certifications and fields of accreditation. States in 

which Spectrum Analytical, Inc. holds NELAC certification are New York, New Hampshire, New Jersey and Florida. All analytical 

work for Volatile Organic and Air analysis are transferred to and conducted at our 830 Silver Street location (NY-11840, FL-E87936 

and NJ-MA012).

Technical Reviewer's Initial:

Headquarters: 11 Almgren Drive & 830 Silver Street • Agawam, MA 01001 • 1-800-789-9115 • 413-789-9018 • FAX 413-789-4076

FL Division: 8180 Woodland Center Boulevard • Tampa, FL 33614 • 1-888-497-5270 • 813-888-9507 • FAX 800-480-6435

www.spectrum-analytical.com
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KPN-JCO-SS-01
Sample Identification

Matrix
14-Oct-08 07:45

Collection Date/Time Received
15-Oct-08

Client Project #
3-0700-11 Soil

SA85969-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 17-Oct-08 810128117-Oct-081mg/kg 100Total Organic Carbon TOCp7,390

Toxicity Characteristics

SW846 9045C 15-Oct-08 

13:16

810107915-Oct-08 

11:09

1pH UnitspH pHHT7.19 X

KPN-JCO-SS-02
Sample Identification

Matrix
14-Oct-08 09:30

Collection Date/Time Received
15-Oct-08

Client Project #
3-0700-11 Soil

SA85969-02

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 17-Oct-08 810128117-Oct-081mg/kg 100Total Organic Carbon TOCk3,370

Toxicity Characteristics

SW846 9045C 15-Oct-08 

13:21

810107915-Oct-08 

11:09

1pH UnitspH pHHT7.29 X

KPN-JCO-SS-03
Sample Identification

Matrix
14-Oct-08 10:35

Collection Date/Time Received
15-Oct-08

Client Project #
3-0700-11 Soil

SA85969-03

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 20-Oct-08 810141820-Oct-081mg/kg 100Total Organic Carbon TOCi9,790

Toxicity Characteristics

SW846 9045C 15-Oct-08 

13:26

810107915-Oct-08 

11:09

1pH UnitspH pHHT7.42 X

KPN-JCO-SS-04
Sample Identification

Matrix
14-Oct-08 11:10

Collection Date/Time Received
15-Oct-08

Client Project #
3-0700-11 Soil

SA85969-04

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 20-Oct-08 810141820-Oct-081mg/kg 100Total Organic Carbon TOCj6,620

Toxicity Characteristics

SW846 9045C 15-Oct-08 

13:29

810107915-Oct-08 

11:09

1pH UnitspH pHHT7.11 X

KPN-JCO-SS-05
Sample Identification

Matrix
14-Oct-08 11:50

Collection Date/Time Received
15-Oct-08

Client Project #
3-0700-11 Soil

SA85969-05

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 20-Oct-08 810141820-Oct-081mg/kg 100Total Organic Carbon TOCn13,000

Toxicity Characteristics

SW846 9045C 15-Oct-08 

12:49

810107915-Oct-08 

11:09

1pH UnitspH pHHT6.86 X

* Reportable Detection Limit          BRL = Below Reporting Limit

 This laboratory report is not valid without an authorized signature on the cover page .
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KPN-JCO-SS-06
Sample Identification

Matrix
14-Oct-08 15:40

Collection Date/Time Received
15-Oct-08

Client Project #
3-0700-11 Soil

SA85969-06

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 20-Oct-08 810141820-Oct-081mg/kg 100Total Organic Carbon TOCl23,000

Toxicity Characteristics

SW846 9045C 15-Oct-08 

12:50

810107915-Oct-08 

11:09

1pH UnitspH pHHT7.08 X

KPN-JCO-SS-07
Sample Identification

Matrix
14-Oct-08 15:45

Collection Date/Time Received
15-Oct-08

Client Project #
3-0700-11 Soil

SA85969-07

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 20-Oct-08 810141820-Oct-081mg/kg 100Total Organic Carbon TOC37,200

Toxicity Characteristics

SW846 9045C 15-Oct-08 

12:52

810107915-Oct-08 

11:09

1pH UnitspH pHHT6.74 X

KPN-JCO-SS-07Dup
Sample Identification

Matrix
14-Oct-08 15:50

Collection Date/Time Received
15-Oct-08

Client Project #
3-0700-11 Soil

SA85969-08

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 20-Oct-08 810141820-Oct-081mg/kg 100Total Organic Carbon TOCc50,100

Toxicity Characteristics

SW846 9045C 15-Oct-08 

12:54

810107915-Oct-08 

11:09

1pH UnitspH pHHT6.44 X

KPN-JCO-SS-08
Sample Identification

Matrix
14-Oct-08 12:30

Collection Date/Time Received
15-Oct-08

Client Project #
3-0700-11 Soil

SA85969-09

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 20-Oct-08 810141820-Oct-081mg/kg 100Total Organic Carbon TOCf3,510

Toxicity Characteristics

SW846 9045C 15-Oct-08 

12:57

810107915-Oct-08 

11:09

1pH UnitspH pHHT7.08 X

KPN-JCO-SS-09
Sample Identification

Matrix
14-Oct-08 13:05

Collection Date/Time Received
15-Oct-08

Client Project #
3-0700-11 Soil

SA85969-10

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 20-Oct-08 810141820-Oct-081mg/kg 100Total Organic Carbon TOCe5,460

Toxicity Characteristics

SW846 9045C 15-Oct-08 

12:58

810107915-Oct-08 

11:09

1pH UnitspH pHHT7.22 X

* Reportable Detection Limit          BRL = Below Reporting Limit

 This laboratory report is not valid without an authorized signature on the cover page .
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KPN-JCO-SS-10
Sample Identification

Matrix
14-Oct-08 13:30

Collection Date/Time Received
15-Oct-08

Client Project #
3-0700-11 Soil

SA85969-11

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 20-Oct-08 810141820-Oct-081mg/kg 100Total Organic Carbon TOCo11,600

Toxicity Characteristics

SW846 9045C 15-Oct-08 

13:04

810107915-Oct-08 

11:09

1pH UnitspH pHHT7.18 X

KPN-JCO-SS-11
Sample Identification

Matrix
14-Oct-08 15:55

Collection Date/Time Received
15-Oct-08

Client Project #
3-0700-11 Soil

SA85969-12

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 21-Oct-08 810153021-Oct-081mg/kg 100Total Organic Carbon TOCg8,420

Toxicity Characteristics

SW846 9045C 15-Oct-08 

13:06

810107915-Oct-08 

11:09

1pH UnitspH pHHT7.44 X

KPN-JCO-SS-12
Sample Identification

Matrix
14-Oct-08 16:07

Collection Date/Time Received
15-Oct-08

Client Project #
3-0700-11 Soil

SA85969-13

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 21-Oct-08 810153021-Oct-081mg/kg 100Total Organic Carbon TOCd16,200

Toxicity Characteristics

SW846 9045C 15-Oct-08 

13:07

810107915-Oct-08 

11:09

1pH UnitspH pHHT7.38 X

KPN-JCO-SS-13
Sample Identification

Matrix
14-Oct-08 15:20

Collection Date/Time Received
15-Oct-08

Client Project #
3-0700-11 Soil

SA85969-14

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 21-Oct-08 810153021-Oct-081mg/kg 100Total Organic Carbon TOCb33,200

Toxicity Characteristics

SW846 9045C 15-Oct-08 

13:12

810107915-Oct-08 

11:09

1pH UnitspH pHHT6.53 X

* Reportable Detection Limit          BRL = Below Reporting Limit

 This laboratory report is not valid without an authorized signature on the cover page .
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Result Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

LimitFlag Analyte(s)

General Chemistry Parameters - Quality Control

*RDL

Batch 8101281 - General Preparation

Blank (8101281-BLK1)

Prepared & Analyzed: 17-Oct-08

Total Organic Carbon mg/kg 100BRL

Calibration Blank (8101281-CCB1)

Prepared & Analyzed: 17-Oct-08

Total Organic Carbon mg/kg-1.37

Calibration Blank (8101281-CCB2)

Prepared & Analyzed: 17-Oct-08

Total Organic Carbon mg/kg-2.90

Calibration Check (8101281-CCV1)

Prepared & Analyzed: 17-Oct-08

Total Organic Carbon 1000 85-11589mg/kg894

Calibration Check (8101281-CCV2)

Prepared & Analyzed: 17-Oct-08

Total Organic Carbon 8000 85-115100mg/kg8040

Calibration Check (8101281-CCV3)

Prepared & Analyzed: 17-Oct-08

Total Organic Carbon 1000 85-115103mg/kg1030

Calibration Check (8101281-CCV4)

Prepared & Analyzed: 17-Oct-08

Total Organic Carbon 8000 85-11599mg/kg7880

Duplicate (8101281-DUP1)

Prepared & Analyzed: 17-Oct-08

Source: SA85809-02

Total Organic Carbon 2011mg/kg 100TOCh 33903780

Reference (8101281-SRM1)

Prepared & Analyzed: 17-Oct-08

Total Organic Carbon 2490 67.35-180.7120mg/kg 1002980

Batch 8101418 - General Preparation

Blank (8101418-BLK1)

Prepared & Analyzed: 20-Oct-08

Total Organic Carbon mg/kg 100BRL

Calibration Blank (8101418-CCB1)

Prepared & Analyzed: 20-Oct-08

Total Organic Carbon mg/kg-5.89

Calibration Blank (8101418-CCB2)

Prepared & Analyzed: 20-Oct-08

Total Organic Carbon mg/kg10.7

Calibration Check (8101418-CCV1)

Prepared & Analyzed: 20-Oct-08

Total Organic Carbon 1000 85-11593mg/kg933

Calibration Check (8101418-CCV2)

Prepared & Analyzed: 20-Oct-08

Total Organic Carbon 8000 85-11599mg/kg7920

Calibration Check (8101418-CCV3)

Prepared & Analyzed: 20-Oct-08

Total Organic Carbon 1000 85-115104mg/kg1040

* Reportable Detection Limit          BRL = Below Reporting Limit

 This laboratory report is not valid without an authorized signature on the cover page .
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Result Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

LimitFlag Analyte(s)

General Chemistry Parameters - Quality Control

*RDL

Batch 8101418 - General Preparation

Calibration Check (8101418-CCV3)

Prepared & Analyzed: 20-Oct-08

Calibration Check (8101418-CCV4)

Prepared & Analyzed: 20-Oct-08

Total Organic Carbon 8000 85-11597mg/kg7770

Duplicate (8101418-DUP1)

Prepared & Analyzed: 20-Oct-08

Source: SA85969-04

Total Organic Carbon 2014mg/kg 100TOCm 66207610

Reference (8101418-SRM1)

Prepared & Analyzed: 20-Oct-08

Total Organic Carbon 2490 67.35-180.786mg/kg 1002150

Batch 8101530 - General Preparation

Blank (8101530-BLK1)

Prepared & Analyzed: 21-Oct-08

Total Organic Carbon mg/kg 100BRL

Calibration Blank (8101530-CCB1)

Prepared & Analyzed: 21-Oct-08

Total Organic Carbon mg/kg14.6

Calibration Blank (8101530-CCB2)

Prepared & Analyzed: 21-Oct-08

Total Organic Carbon mg/kg-1.70

Calibration Check (8101530-CCV1)

Prepared & Analyzed: 21-Oct-08

Total Organic Carbon 1000 85-11598mg/kg980

Calibration Check (8101530-CCV2)

Prepared & Analyzed: 21-Oct-08

Total Organic Carbon 8000 85-11599mg/kg7950

Calibration Check (8101530-CCV3)

Prepared & Analyzed: 21-Oct-08

Total Organic Carbon 1000 85-115101mg/kg1010

Calibration Check (8101530-CCV4)

Prepared & Analyzed: 21-Oct-08

Total Organic Carbon 8000 85-11598mg/kg7860

Duplicate (8101530-DUP1)

Prepared & Analyzed: 21-Oct-08

Source: SA85969-12

Total Organic Carbon 207mg/kg 100TOCa 84207820

Reference (8101530-SRM1)

Prepared & Analyzed: 21-Oct-08

Total Organic Carbon 2490 67.35-180.793mg/kg 1002310

* Reportable Detection Limit          BRL = Below Reporting Limit

 This laboratory report is not valid without an authorized signature on the cover page .
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Result Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

LimitFlag Analyte(s)

Toxicity Characteristics - Quality Control

*RDL

Batch 8101079 - General Preparation

Duplicate (8101079-DUP1)

Prepared & Analyzed: 15-Oct-08

Source: SA85969-01

pH 53pH Units 7.197.38

Duplicate (8101079-DUP2)

Prepared & Analyzed: 15-Oct-08

Source: SA85969-14

pH 50.8pH Units 6.536.48

Reference (8101079-SRM1)

Prepared & Analyzed: 15-Oct-08

pH 7.00 97.5-102.5101pH Units7.04

Reference (8101079-SRM2)

Prepared & Analyzed: 15-Oct-08

pH 7.00 97.5-102.5100pH Units7.00

* Reportable Detection Limit          BRL = Below Reporting Limit

 This laboratory report is not valid without an authorized signature on the cover page .
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Notes and Definitions

A hold time of 24 hours has been set to expedite the analyses through the laboratory. However, the hold time for pH is 

not specified within the method other than to state that the samples should be analyzed as soon as possible.

pHHT

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 104.5.TOC

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 11.31.TOCa

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 114.6.TOCb

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 20.31.TOCc

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 20.97.TOCd

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 22.2.TOCe

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 32.75.TOCf

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 34.12.TOCg

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 38.72.TOCh

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 40.94.TOCi

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 42.82.TOCj

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 45.91.TOCk

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 45.92.TOCl

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 49.5.TOCm

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 61.22.TOCn

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 67.64.TOCo

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 71.8.TOCp

RPD Relative Percent Difference

dry Sample results reported on a dry weight basis

BRL Below Reporting Limit - Analyte NOT DETECTED at or above the reporting limit

Not ReportedNR

A plus sign (+) in the Method Reference column indicates the method is not accredited by NELAC.

* Reportable Detection Limit          BRL = Below Reporting Limit

 This laboratory report is not valid without an authorized signature on the cover page .
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Laboratory Control Sample (LCS):  A known matrix spiked with compound(s) representative of the target analytes, which is used to 

document laboratory performance.

Matrix Duplicate:  An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike:  An aliquot of a sample spiked with a known concentration of target analyte(s).   The spiking occurs prior to sample 

preparation and analysis.  A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank:  An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample 

processing.  The method blank should be carried through the complete sample preparation and analytical procedure.  The method 

blank is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL):  The minimum concentration of a substance that can be measured and reported with 99% 

confidence that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type 

containing the analyte.

Reportable Detection Limit (RDL):  The lowest concentration that can be reliably achieved within specified limits of precision and 

accuracy during routine laboratory operating conditions. For many analytes the RDL analyte concentration is selected as the lowest 

non-zero standard in the calibration curve. While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes 

into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction. 

Sample RDLs are highly matrix-dependent.

Surrogate:   An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 

process, but which is not normally found in environmental samples.  These compounds are spiked into all blanks, standards, and 

samples prior to analysis.  Percent recoveries are calculated for each surrogate.

Validated by:

Hanibal C. Tayeh, Ph.D.

* Reportable Detection Limit          BRL = Below Reporting Limit

 This laboratory report is not valid without an authorized signature on the cover page .
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Laboratory Report

Report Date: 
27-Oct-08 15:10

Final Report

Revised Report

Re-Issued Report

Johnson Company

100 State Street, Suite 600

Montpelier, VT  05602

Attn: Bob Osborne

ü

SPECTRUM ANALYTICAL, INC.
Featuring

HANIBAL TECHNOLOGY

Project:

Project 

Kennelworth Park - DC

3-0700-11

Laboratory ID Client Sample ID Matrix Date Sampled Date Received

16-Oct-08 10:2015-Oct-08 10:05SoilSA86050-01 KPS-JCO-SS-01

16-Oct-08 10:2015-Oct-08 10:15SoilSA86050-02 KPS-JCO-SS-02

16-Oct-08 10:2015-Oct-08 10:25SoilSA86050-03 KPS-JCO-SS-03

16-Oct-08 10:2015-Oct-08 10:00SoilSA86050-04 KPS-JCO-SS-04

16-Oct-08 10:2015-Oct-08 11:00SoilSA86050-05 KPS-JCO-SS-05

16-Oct-08 10:2015-Oct-08 09:50SoilSA86050-06 KPS-JCO-SS-06

16-Oct-08 10:2015-Oct-08 10:55SoilSA86050-07 KPS-JCO-SS-07

16-Oct-08 10:2015-Oct-08 09:36SoilSA86050-08 KPS-JCO-SS-08

16-Oct-08 10:2015-Oct-08 09:45SoilSA86050-09 KPS-JCO-SS-09

16-Oct-08 10:2015-Oct-08 11:05SoilSA86050-10 KPS-JCO-SS-10

16-Oct-08 10:2015-Oct-08 11:05SoilSA86050-11 KPS-JCO-SS-10-Dup

16-Oct-08 10:2015-Oct-08 11:15SoilSA86050-12 KPS-JCO-SS-11

I attest that the information contained within the report has been reviewed for accuracy and checked against the quality control 

requirements for each method.  These results relate only to the sample(s) as received.  

All applicable NELAC requirements have been met.

Spectrum Analytical holds certification in the State of New York for the analytes as indicated with an X in the "Cert." column within 

this report.  Please note that the State of New York does not offer certification for all analytes.

Please note that this report contains 9 pages of analytical data plus Chain of Custody document(s).

This report may not be reproduced, except in full, without written approval from Spectrum Analytical, Inc.

Massachusetts # M-MA138/MA1110

Connecticut # PH-0777

Florida # E87600/E87936

Maine # MA138

New Hampshire # 2538

New Jersey # MA011/MA012

New York # 11393/11840

Pennsylvania # 68-04426/68-02924

Rhode Island # 98 

USDA # S-51435

Vermont # VT-11393

Authorized by:

Hanibal C. Tayeh, Ph.D.

President/Laboratory Director

Spectrum Analytical, Inc. is a NELAC accredited laboratory organization and meets NELAC testing standards. Use of the NELAC 

logo however does not insure that Spectrum is currently accredited for the specific method or analyte indicated. Please refer to our 

"Quality" web page at www.spectrum-analytical.com for a full listing of our current certifications and fields of accreditation. States in 

which Spectrum Analytical, Inc. holds NELAC certification are New York, New Hampshire, New Jersey and Florida. All analytical 

work for Volatile Organic and Air analysis are transferred to and conducted at our 830 Silver Street location (NY-11840, FL-E87936 

and NJ-MA012).

Technical Reviewer's Initial:

Headquarters: 11 Almgren Drive & 830 Silver Street • Agawam, MA 01001 • 1-800-789-9115 • 413-789-9018 • FAX 413-789-4076

FL Division: 8180 Woodland Center Boulevard • Tampa, FL 33614 • 1-888-497-5270 • 813-888-9507 • FAX 800-480-6435

www.spectrum-analytical.com
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KPS-JCO-SS-01
Sample Identification

Matrix
15-Oct-08 10:05

Collection Date/Time Received
16-Oct-08

Client Project #
3-0700-11 Soil

SA86050-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 21-Oct-08 810153021-Oct-081mg/kg 100Total Organic Carbon TOCf7,660

Toxicity Characteristics

SW846 9045C 16-Oct-08 

13:48

810119316-Oct-08 

13:31

1pH UnitspH pHHT7.56 X

KPS-JCO-SS-02
Sample Identification

Matrix
15-Oct-08 10:15

Collection Date/Time Received
16-Oct-08

Client Project #
3-0700-11 Soil

SA86050-02

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 21-Oct-08 810153021-Oct-081mg/kg 100Total Organic Carbon TOCa13,000

Toxicity Characteristics

SW846 9045C 16-Oct-08 

13:48

810119316-Oct-08 

13:31

1pH UnitspH pHHT6.90 X

KPS-JCO-SS-03
Sample Identification

Matrix
15-Oct-08 10:25

Collection Date/Time Received
16-Oct-08

Client Project #
3-0700-11 Soil

SA86050-03

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 21-Oct-08 810153021-Oct-081mg/kg 100Total Organic Carbon TOCm18,500

Toxicity Characteristics

SW846 9045C 16-Oct-08 

13:49

810119316-Oct-08 

13:31

1pH UnitspH pHHT6.99 X

KPS-JCO-SS-04
Sample Identification

Matrix
15-Oct-08 10:00

Collection Date/Time Received
16-Oct-08

Client Project #
3-0700-11 Soil

SA86050-04

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 21-Oct-08 810153021-Oct-081mg/kg 100Total Organic Carbon TOCc2,640

Toxicity Characteristics

SW846 9045C 16-Oct-08 

13:50

810119316-Oct-08 

13:31

1pH UnitspH pHHT7.29 X

KPS-JCO-SS-05
Sample Identification

Matrix
15-Oct-08 11:00

Collection Date/Time Received
16-Oct-08

Client Project #
3-0700-11 Soil

SA86050-05

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 21-Oct-08 810153021-Oct-081mg/kg 100Total Organic Carbon TOCd5,820

Toxicity Characteristics

SW846 9045C 16-Oct-08 

13:51

810119316-Oct-08 

13:31

1pH UnitspH pHHT7.27 X

* Reportable Detection Limit          BRL = Below Reporting Limit

 This laboratory report is not valid without an authorized signature on the cover page .
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KPS-JCO-SS-06
Sample Identification

Matrix
15-Oct-08 09:50

Collection Date/Time Received
16-Oct-08

Client Project #
3-0700-11 Soil

SA86050-06

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 21-Oct-08 810153021-Oct-081mg/kg 100Total Organic Carbon TOCl2,920

Toxicity Characteristics

SW846 9045C 16-Oct-08 

13:52

810119316-Oct-08 

13:31

1pH UnitspH pHHT7.22 X

KPS-JCO-SS-07
Sample Identification

Matrix
15-Oct-08 10:55

Collection Date/Time Received
16-Oct-08

Client Project #
3-0700-11 Soil

SA86050-07

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 22-Oct-08 810160422-Oct-081mg/kg 100Total Organic Carbon TOCh11,600

Toxicity Characteristics

SW846 9045C 16-Oct-08 

13:52

810119316-Oct-08 

13:31

1pH UnitspH pHHT7.04 X

KPS-JCO-SS-08
Sample Identification

Matrix
15-Oct-08 09:36

Collection Date/Time Received
16-Oct-08

Client Project #
3-0700-11 Soil

SA86050-08

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 23-Oct-08 810178823-Oct-081mg/kg 100Total Organic Carbon TOCj60,500

Toxicity Characteristics

SW846 9045C 16-Oct-08 

13:53

810119316-Oct-08 

13:31

1pH UnitspH pHHT6.87 X

KPS-JCO-SS-09
Sample Identification

Matrix
15-Oct-08 09:45

Collection Date/Time Received
16-Oct-08

Client Project #
3-0700-11 Soil

SA86050-09

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 22-Oct-08 810160422-Oct-081mg/kg 100Total Organic Carbon TOCb175,000

Toxicity Characteristics

SW846 9045C 16-Oct-08 

13:53

810119316-Oct-08 

13:31

1pH UnitspH pHHT6.77 X

KPS-JCO-SS-10
Sample Identification

Matrix
15-Oct-08 11:05

Collection Date/Time Received
16-Oct-08

Client Project #
3-0700-11 Soil

SA86050-10

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 22-Oct-08 810160422-Oct-081mg/kg 100Total Organic Carbon TOCo3,940

Toxicity Characteristics

SW846 9045C 16-Oct-08 

13:54

810119316-Oct-08 

13:31

1pH UnitspH pHHT7.29 X

* Reportable Detection Limit          BRL = Below Reporting Limit

 This laboratory report is not valid without an authorized signature on the cover page .

Page 3 of 9



KPS-JCO-SS-10-Dup
Sample Identification

Matrix
15-Oct-08 11:05

Collection Date/Time Received
16-Oct-08

Client Project #
3-0700-11 Soil

SA86050-11

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 22-Oct-08 810160422-Oct-081mg/kg 100Total Organic Carbon TOCi3,700

Toxicity Characteristics

SW846 9045C 16-Oct-08 

13:54

810119316-Oct-08 

13:31

1pH UnitspH pHHT7.27 X

KPS-JCO-SS-11
Sample Identification

Matrix
15-Oct-08 11:15

Collection Date/Time Received
16-Oct-08

Client Project #
3-0700-11 Soil

SA86050-12

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s)CAS No. Units *RDLFlag

General Chemistry Parameters

SW846 9060 22-Oct-08 810160422-Oct-081mg/kg 100Total Organic Carbon TOCg2,050

Toxicity Characteristics

SW846 9045C 16-Oct-08 

13:55

810119316-Oct-08 

13:31

1pH UnitspH pHHT7.37 X

* Reportable Detection Limit          BRL = Below Reporting Limit

 This laboratory report is not valid without an authorized signature on the cover page .
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Result Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

LimitFlag Analyte(s)

General Chemistry Parameters - Quality Control

*RDL

Batch 8101530 - General Preparation

Blank (8101530-BLK1)

Prepared & Analyzed: 21-Oct-08

Total Organic Carbon mg/kg 100BRL

Calibration Blank (8101530-CCB1)

Prepared & Analyzed: 21-Oct-08

Total Organic Carbon mg/kg14.6

Calibration Blank (8101530-CCB2)

Prepared & Analyzed: 21-Oct-08

Total Organic Carbon mg/kg-1.70

Calibration Check (8101530-CCV1)

Prepared & Analyzed: 21-Oct-08

Total Organic Carbon 1000 85-11598mg/kg980

Calibration Check (8101530-CCV2)

Prepared & Analyzed: 21-Oct-08

Total Organic Carbon 8000 85-11599mg/kg7950

Calibration Check (8101530-CCV3)

Prepared & Analyzed: 21-Oct-08

Total Organic Carbon 1000 85-115101mg/kg1010

Calibration Check (8101530-CCV4)

Prepared & Analyzed: 21-Oct-08

Total Organic Carbon 8000 85-11598mg/kg7860

Duplicate (8101530-DUP1)

Prepared & Analyzed: 21-Oct-08

Source: SA85969-12

Total Organic Carbon 207mg/kg 100TOC 84207820

Reference (8101530-SRM1)

Prepared & Analyzed: 21-Oct-08

Total Organic Carbon 2490 67.35-180.793mg/kg 1002310

Batch 8101604 - General Preparation

Blank (8101604-BLK1)

Prepared & Analyzed: 22-Oct-08

Total Organic Carbon mg/kg 100BRL

Calibration Blank (8101604-CCB1)

Prepared & Analyzed: 22-Oct-08

Total Organic Carbon mg/kg-4.63

Calibration Blank (8101604-CCB2)

Prepared & Analyzed: 22-Oct-08

Total Organic Carbon mg/kg-0.176

Calibration Check (8101604-CCV1)

Prepared & Analyzed: 22-Oct-08

Total Organic Carbon 1000 85-115100mg/kg1000

Calibration Check (8101604-CCV2)

Prepared & Analyzed: 22-Oct-08

Total Organic Carbon 8000 85-11599mg/kg7910

Calibration Check (8101604-CCV3)

Prepared & Analyzed: 22-Oct-08

Total Organic Carbon 1000 85-115109mg/kg1090

* Reportable Detection Limit          BRL = Below Reporting Limit

 This laboratory report is not valid without an authorized signature on the cover page .
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Result Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

LimitFlag Analyte(s)

General Chemistry Parameters - Quality Control

*RDL

Batch 8101604 - General Preparation

Calibration Check (8101604-CCV3)

Prepared & Analyzed: 22-Oct-08

Calibration Check (8101604-CCV4)

Prepared & Analyzed: 22-Oct-08

Total Organic Carbon 8000 85-115101mg/kg8060

Duplicate (8101604-DUP1)

Prepared & Analyzed: 22-Oct-08

Source: SA86050-11

Total Organic Carbon 2034mg/kg 100QR5, 

TOCn

37005220

Duplicate (8101604-DUP2)

Prepared & Analyzed: 22-Oct-08

Source: SA86050-12

Total Organic Carbon 204mg/kg 100TOCk 20502140

Reference (8101604-SRM1)

Prepared & Analyzed: 22-Oct-08

Total Organic Carbon 2490 67.35-180.795mg/kg 1002360

Batch 8101788 - General Preparation

Blank (8101788-BLK1)

Prepared & Analyzed: 23-Oct-08

Total Organic Carbon mg/kg 100BRL

Calibration Blank (8101788-CCB1)

Prepared & Analyzed: 23-Oct-08

Total Organic Carbon mg/kg-37.0

Calibration Blank (8101788-CCB2)

Prepared & Analyzed: 23-Oct-08

Total Organic Carbon mg/kg-0.548

Calibration Check (8101788-CCV1)

Prepared & Analyzed: 23-Oct-08

Total Organic Carbon 8000 85-11595mg/kg7590

Calibration Check (8101788-CCV2)

Prepared & Analyzed: 23-Oct-08

Total Organic Carbon 20000 85-11591mg/kg18100

Calibration Check (8101788-CCV3)

Prepared & Analyzed: 23-Oct-08

Total Organic Carbon 8000 85-11598mg/kg7810

Calibration Check (8101788-CCV4)

Prepared & Analyzed: 23-Oct-08

Total Organic Carbon 20000 85-11591mg/kg18200

Duplicate (8101788-DUP1)

Prepared & Analyzed: 23-Oct-08

Source: SA86050-08

Total Organic Carbon 2015mg/kg 100TOCe 6050070200

Reference (8101788-SRM1)

Prepared & Analyzed: 23-Oct-08

Total Organic Carbon 2490 67.35-180.7177mg/kg 1004410

* Reportable Detection Limit          BRL = Below Reporting Limit

 This laboratory report is not valid without an authorized signature on the cover page .
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Result Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

LimitFlag Analyte(s)

Toxicity Characteristics - Quality Control

*RDL

Batch 8101193 - General Preparation

Duplicate (8101193-DUP1)

Prepared & Analyzed: 16-Oct-08

Source: SA85089-19

pH 50.5pH Units 8.678.63

Reference (8101193-SRM1)

Prepared & Analyzed: 16-Oct-08

pH 7.00 97.5-102.5101pH Units7.10

Reference (8101193-SRM2)

Prepared & Analyzed: 16-Oct-08

pH 7.00 97.5-102.5101pH Units7.10

* Reportable Detection Limit          BRL = Below Reporting Limit

 This laboratory report is not valid without an authorized signature on the cover page .
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Notes and Definitions

A hold time of 24 hours has been set to expedite the analyses through the laboratory. However, the hold time for pH is 

not specified within the method other than to state that the samples should be analyzed as soon as possible.

pHHT

RPD out of acceptance range.QR5

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 11.31.TOC

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 15.33.TOCa

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 19.01.TOCb

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 20.75.TOCc

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 24.15.TOCd

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 27.99.TOCe

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 29.66.TOCf

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 3.8.TOCg

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 32.5.TOCh

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 34.42.TOCi

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 35.93.TOCj

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 45.7.TOCk

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 47.43.TOCl

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 53.72.TOCm

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 54.18.TOCn

This sample was analyzed in quadruplicate per method SW-846 9060.  The % RPD is 91.48.TOCo

RPD Relative Percent Difference

dry Sample results reported on a dry weight basis

BRL Below Reporting Limit - Analyte NOT DETECTED at or above the reporting limit

Not ReportedNR

A plus sign (+) in the Method Reference column indicates the method is not accredited by NELAC.

* Reportable Detection Limit          BRL = Below Reporting Limit

 This laboratory report is not valid without an authorized signature on the cover page .
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Laboratory Control Sample (LCS):  A known matrix spiked with compound(s) representative of the target analytes, which is used to 

document laboratory performance.

Matrix Duplicate:  An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike:  An aliquot of a sample spiked with a known concentration of target analyte(s).   The spiking occurs prior to sample 

preparation and analysis.  A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank:  An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample 

processing.  The method blank should be carried through the complete sample preparation and analytical procedure.  The method 

blank is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL):  The minimum concentration of a substance that can be measured and reported with 99% 

confidence that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type 

containing the analyte.

Reportable Detection Limit (RDL):  The lowest concentration that can be reliably achieved within specified limits of precision and 

accuracy during routine laboratory operating conditions. For many analytes the RDL analyte concentration is selected as the lowest 

non-zero standard in the calibration curve. While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes 

into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction. 

Sample RDLs are highly matrix-dependent.

Surrogate:   An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 

process, but which is not normally found in environmental samples.  These compounds are spiked into all blanks, standards, and 

samples prior to analysis.  Percent recoveries are calculated for each surrogate.

Validated by:

Hanibal C. Tayeh, Ph.D.

June O'Connor

* Reportable Detection Limit          BRL = Below Reporting Limit

 This laboratory report is not valid without an authorized signature on the cover page .
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APPENDIX 7 

LABORATORY TOC AND PH STANDARD OPERATING PROCEDURES 



























































 
 

APPENDIX 8 

DEVIATION FORMS 

 

 

 

 

 

 

 



 

THE JOHNSON COMPANY, INC. FORM-JCO-QAU-005 6/90 
100 State Street, Suite 600 Page     of      
Montpelier, Vermont  05602 JCO File #: 3-0700-11 

 
 Quality Assurance Unit Record of (Check One)  

 
[X] A. Deviation from Protocol or Standard Operating Procedure 

or 
[  ] B.   Notation, Correction and Documentation of Unforeseen Circumstances  
 

Ref: 40 CFR § 160.81, § 160.33 and § 160.35 and SOP-JCO-018 
 
 Date(s) of Occurrence: 10/15/2008 (documented on 12/11/08) 
 
Study Designation: Supplemental Data Collection 
 
Study Location: Kenilworth Park Landfill, Washington, DC 
 
Test substance: TOC and pH of surface soil CAS No.: N/A 
 
Study Sponsor: National Park Service 
 
Study phase (or segment): Supplemental Data Collection laboratory analysis  
 
Site of problem: Laboratory 
 
Scientist, engineer or technician:  Daniel W. Smith Initials:_DWS_ Date:_12/11/08 
 
Findings:  
 

Weather:   N/A           °F; Sky:  Clear,  Partly Cloudy,  Cloudy,  Fair,  Rain,  Snow;  Wind- 
 

List:   Personnel, Visitors, Contractors: 
    N/A            
 

Equipment (e.g. Permeameter, Data Logger, Drill rig, Dozer):  
    N/A            
 

Protocol title, date and section number: QAPP – Worksheet #14 
 

Standard Operating Procedure title: N/A 
 

SOP No:  N/A 
 

Type of deviation (inadvertent or planned): Inadvertent 
 



 

Nature of deviation or unforeseen circumstance:  
An alternate laboratory analyzed soil samples than the one named in the QAPP. 

 
Observations: Spectrum Analytical of Agawam, Massachusetts analyzed the 26 surface 
soil samples collected during Supplemental Data Collection instead of Mitkem 
Laboratories (a subsidiary of Spectrum Analytical).  The TOC analyses were performed 
using EPA Method 9060 instead of the Lloyd Kahn Method as specified in the QAPP. 
 
The deviation occurred because the soil samples were shipped via commercial carrier to 
Spectrum, the parent company of Mitkem, instead of the intended subsidiary 
laboratory.  Spectrum processed the samples by its standard method of TOC analysis 
(EPA 9060) because the chain-of-custody did not indicate that the samples were 
intended for Mitkem. 

 
Problems: No changes to data usability will result from this deviation. Spectrum 
Analytical is an accredited laboratory capable of performing the analyses required for 
the investigation.  EPA Method 9060 for the analysis of TOC in soil is analytically 
comparable to the Lloyd Kahn Method specified in the QAPP, so the results of the 
analysis are usable for this investigation (provided all QC parameters for precision and 
accuracy are within established ranges).  Spectrum Analytical analyzed pH by the same 
method as specified in the QAPP (EPA 9045C). 



 

 

APPENDIX B 
 

PRG CALCULATIONS 



Table B-1
Human Health PRG Calculations

Kenilworth Park Landfill Site

Carcinogenic Risk RME EPC 
mg/kg 

C-Risk I&D C-Risk Inh C-Risk
EPC PRG 

10-6 mg/kg

EPC PRG 

10-5 mg/kg
RBC 

mg/kg

Max Back- 
ground 
mg/kg

KPN Child/Adult Visitor
Arsenic 4.03 5.20E-06 3E-09 0.000005203 0.774553 7.745531 0.43 12.4
Aroclor 1254 1.33 3.00E-06 1.3E-10 3.00013E-06 0.443314 4.433141 0.32 0.0795
Aroclor 1260 0.76 3.00E-06 7.5E-11 3.00008E-06 0.253327 2.53327 0.32 0.61
Dieldrin 0.234 3.90E-06 1.9E-10 3.90019E-06 0.059997 0.599971 0.0078
Benzo(a)anthracene 1.35 1.10E-06 4.9E-11 1.10005E-06 1.227218 12.27218 0.87 0.86
Benzo(a)pyrene 1.13 9.10E-06 4.1E-10 9.10041E-06 0.12417 1.241702 0.087 0.9
Dibenzo(a,h)anthracene 0.62 5.00E-06 2.2E-10 5.00022E-06 0.123995 1.239945 0.087 ND

KPS Child/Adult Visitor
Arsenic 5.98 7.69E-06 7.49E-09 7.69749E-06 0.776877 7.768766 0.43 12.4
Aroclor 1254 1.15 2.60E-06 1.92E-10 2.60019E-06 0.442275 4.42275 0.32 0.0795
Aroclor 1260 0.784 1.77E-06 1.31E-10 1.77013E-06 0.442905 4.429051 0.32 0.61
Benzo(a)anthracene 0.925 7.46E-07 5.64E-11 7.46056E-07 1.239853 12.39853 0.87 0.86
Benzo(a)pyrene 0.996 8.03E-06 6.07E-10 8.03061E-06 0.124025 1.240255 0.087 0.9
Dibenzo(a,h)anthracene 0.43 3.47E-06 2.62E-10 3.47026E-06 0.12391 1.2391 0.087 ND

Non-carcinogenic Risk RME EPC 
mg/kg 

HI ingestion
HI   

dermal
HI inhalation HI total

EPC HI=1 
mg/kg

RBC 
mg/kg

Max Back- 
ground 
mg/kg

KPN Child
Aluminium 7940 0.0507 0.142 0.00015 0.19285 41172 78000 11000
Antimony 9.01 0.144 0.0269 0 0.1709 53 31 1.2
Arsenic 4.03 0.0859 0.00721 0 0.09311 43 0.43 12.4
Iron 20850 0.444 1.24 0 1.684 12381 23000 54000 pH > 3.3
Mercury 6.14 0.131 0.0523 0 0.1833 33 23 2.7
Silver 66.7 0.0853 0.0597 0 0.145 460 390 2.7
Vanadium 42.8 0.273 0.295 0 0.568 75 550 60

K:\3-0700-11\JCO Feasibility Study\PRG Calculations Final.xlsHHRA 1



Table B-1
Human Health PRG Calculations

Kenilworth Park Landfill Site

Non-carcinogenic Risk RME EPC 
mg/kg 

HI ingestion
HI   

dermal
HI inhalation HI total

EPC HI=1 
mg/kg

RBC 
mg/kg

Max Back- 
ground 
mg/kg

KPN Utility/Maintenance Worker
Aluminium 8220 0.0277 0.083 0.000206 0.110906 74117 78000 11000
Antimony 14.6 0.123 0.0246 0 0.1476 99 31 1.2
Arsenic 4.24 0.0476 0.00428 0 0.05188 82 12.4
Iron 39146 0.439 1.32 0 1.759 22255 23000 54000 pH > 3.3
Manganese 488 0.0117 0.0088 0.00122 0.02172 22468 640
Vanadium 38.3 0.129 0.149 0 0.278 138 550 60

KPS Child
Aluminium 8694 0.06 0.0016 0.0003 0.0619 140452 11000
Antimony 2.52 0.04 0.000752 0 0.040752 62 1.2
Arsenic 5.98 0.13 0.010704 0 0.140704 43 12.4
Iron 24527 0.52 0.014634 0 0.534634 45876 23000 54000
Mercury 1.43 0.03 0.001219 0 0.031219 46 2.7
Silver 6.86 0.01 0.000614 0 0.010614 646 2.7
Vanadium 62.5 0.4 0.043028 0 0.443028 141 60

KPS Utility/Maintenance Worker
Aluminium 10028 0.049 0.003 0.066 0.118 84983 11000
Antimony 9.66 0.12 0.0049 0 0.1249 77 1.2
Arsenic 6.71 0.11 0.02 0 0.13 52 0.43 12.4
Iron 48856 0.801 0.049 0 0.85 57478 23000 54000
Manganese 531 0.019 0.0029 0.35 0.3719 1428 1600 640
Vanadium 64.2 0.31 0.075 0 0.385 167 550 60

K:\3-0700-11\JCO Feasibility Study\PRG Calculations Final.xlsHHRA 2



Table B-2
Ecological PRG Calculations
Kenilworth Park Landfill Site

 HQ 
LOAEL*

EPC 
HQ=1 
mg/kg

 HQ 
LOAEL*

EPC 
HQ=1 
mg/kg

HQ 
LOAEL*

EPC 
HQ=1 
mg/kg

 HQ 
LOAEL*

EPC 
HQ=1 
mg/kg

 HQ 
LOAEL*

EPC 
HQ=1 
mg/kg

Mean Soil 
KPN 

mg/kg

Mean Soil 
KPS1 

mg/kg

Max Site 
Specific 

BKG  
mg/kg

Metals (KPS)
Aluminum 26759 497 54 949 28 2.41 11103 17.7 1512 0.1 267590 6023.67 13356.67 11000
Antimony 41.56 25.2 2 48.2 1 NA NA 0.1 416 10.6 1.1
Arsenic 5.26 1.14 4.61 2.17 2.42 1.46 4 0.108 49 0.627 8 3.22 4.59 12.4
Barium 267.82 0.793 338 1.52 176 6.35 42 0.466 575 0.428 626 126.4 161.74 285
Beryllium 0.81 0.546 1.48 1.04 0.78 NA NA 0.0424 19 1.6
Cadmium 2.82 1.01 2.79 1.93 1 1.18 2 0.0862 33 0.102 28 1.26 2.31 4.3
Chromium 64.93 0.0307 2115 18.5 4 23.1 3 1.7 38 0.754 86 51.07 56.74 62.5
Cobalt 13 4.27 3 0.816 16 1.65 8 0.121 107 0.0494 263 8.62 10.98 29
Copper 496.85 11.8 42 22.5 22 7.95 62 0.585 849 1.18 421 80.21 293.71 43
Iron 85867.22 61.5 1396 118 728 84.8 1013 6.23 13783 47.9 1793 16561.33 37633.33 54000
Lead 968.01 69.4 14 133 7 493 2 36.2 27 5.74 169 95.95 243.19 189
Manganese 643.01 0.811 793 1.55 415 0.65 989 0.0468 13740 0.204 3152 242.47 465.33 640
Mercury 2.52 0.0684 36.84 0.131 19.24 2.77 0.91 0.203 12.41 0.00532 473.68 0.83 0.97 2.7
Nickel 136.96 0.619 221 1.17 117 1.26 109 0.0929 1474 0.0954 1436 18.82 54.73 27
Selenium 1.65 1.79 0.92 3.42 0.48 1.63 1.01 0.12 13.75 0.23 7.17 N/A 1.11 1.7
Silver 53.97 0.321 168.13 0.614 87.90 2.64 20.44 0.3 179.90 0.04 1349.25 2.7
Thallium 3.623 21.8 0.17 41.6 0.09 NA NA 2.71 1.34 N/A NA ND
Vanadium 319.86 22.4 14 42.8 7 765 0.42 56.2 6 2.14 149 32.57 143.92 60
Zinc 1798.15 2.01 895 3.85 467 14.3 126 1.05 1713 0.313 5745 208.91 742.21 290
PCBs (KPS)
Aroclor 1254 2.86 1.51 1.89 2.88 0.99 1.57 1.82 0.115 24.87 0.892 0.57 0.61 0.429 0.0795
Aroclor 1260 1.78 4.91 0.36 9.38 0.19 0.196 9 0.0144 124 0.496 0.50 0.34 0.386 0.61
Pesticides (KPN)
4,4'-DDD 0.059 0.00529 11 0.0101 6 2.08 0.028 0.237 0.25 0.000658 90 NA ND
4,4'-DDE 0.085 0.00762 11 0.0145 6 3 0.028 0.341 0.25 0.000948 90 0.01 NA 0.033
4,4'-DDT 0.251 0.0225 11 0.0043 58 8.86 0.028 1.01 0.25 0.0028 90 <0.00 NA 0.12
Dieldrin 0.209 0.375 1 0.715 0.29 2.68 0.08 0.305 0.69 0.0466 4 0.07 NA 0.0078
Endrin 0.089 0.0347 3 0.0457 2 0.879 0.10 0.0999 0.89 0.00431 21 0.02 NA ND
Other Organics (KPN)
Di-n-butylphthalate 1.484 0.00029 5117 0.000554 2679 1.33 1.12 0.151 10 0.0000361 41108 0.02

COPEC
 EPC Soil 

mg/kg1

Red FoxMeadow Vole American Robin Red-tailed HawkShort Tailed Shrew
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Table B-2
Ecological PRG Calculations
Kenilworth Park Landfill Site

 HQ 
LOAEL*

EPC 
HQ=1 
mg/kg

 HQ 
LOAEL*

EPC 
HQ=1 
mg/kg

HQ 
LOAEL*

EPC 
HQ=1 
mg/kg

 HQ 
LOAEL*

EPC 
HQ=1 
mg/kg

 HQ 
LOAEL*

EPC 
HQ=1 
mg/kg

Mean Soil 
KPN 

mg/kg

Mean Soil 
KPS1 

mg/kg

Max Site 
Specific 

BKG  
mg/kg

COPEC
 EPC Soil 

mg/kg1

Red FoxMeadow Vole American Robin Red-tailed HawkShort Tailed Shrew

PAHS (KPS)
Acenaphthene 8.15 1.12 7 2.15 4 0.0805 101 0.00591 1379 0.175 47 0.08 2.7 0.308
Anthracene 26 0.0896 290 0.171 152 0.00642 4050 0.000472 55085 0.0139 1871 0.05 0.614 0.2
Benzo(a)anthracene 29 0.136 213 0.312 93 0.0117 2479 0.000859 33760 0.0254 1142 0.31 0.967 0.86
Benzo(a)pyrene 3.1 0.789 4 0.212 15 NA NA 0.0864 36 0.32 0.968 0.9
Benzo(b)fluoranthene 13 0.158 82 0.302 43 0.0113 1150 0.000833 15606 0.0246 528 0.48 0.834 0.82
Benzo(g,h,i)perylene 4.43 0.0755 59 0.144 31 0.00541 819 0.000398 11131 0.02117 209 0.2 0.395 0.46
Benzo(k)fluoranthene 21 0.138 152 0.263 80 0.00986 2130 0.000724 29006 0.0214 981 0.1 0.884 0.9
Chrysene 25 0.168 149 0.321 78 0.012 2083 0.00884 2828 0.0261 958 0.33 0.987 0.93
Fluoranthene 2.82 0.389 7 0.744 4 0.0279 101 0.00205 1376 0.0606 47 0.59 2.22 1.3
Fluorene 15 0.195 77 0.373 40 0.014 1071 0.00103 14563 0.0303 495 0.01 0.393 0.037
Indeno(1,2,3-c,d)pyrene 7.6 0.169 45 0.323 24 0.0121 628 0.000891 8530 0.0263 289 0.19 0.382 0.37
Phenanthrene 80 0.244 328 0.466 172 0.0175 4571 0.00129 62016 0.038 2105 0.27 1.1914 0.66
Pyrene 2.45 0.388 6 0.646 4 0.0242 101 0.00178 1376 0.526 5 0.47 2.117 1.7

Data in italics are HI based on NOAEL when no LOAEL data available

1. 95% UCL from E&E, 12/07 includes subsurface data
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Unit Cost
Reference  # Item Unit Cost W/O.H.& P Unit Reference - Means 2008 Cost Data unless noted

1 Bulk Soil Excavation load onto trucks $1.60 $1.91 cy 31 23 16.42 0300 3 yd capacity = 260 yds/hr

2 Excavating Trench or Continuous Footing $3.04 $3.96 cy 31 23 16.13 0510 1 yd capacity = 400 yds daily output

3 3.0 cy Front End Loader for loading excavated soil $0.53 $0.71 cy 31 23 23.15 4070 3 yd bucket; 1575 yds daily output loading soils from selective exc.

4 Select Granular Fill - Spreading  $15.59 $17.25 cy 31 23 23.15 5000
5 Finish Grading Large Area $0.55 $0.72 sy 31 22 16.10 0100 daily output 2000 sy for grading KPS prior to cover soils

6 Topsoil or loam from stockpile $23.98 $26.50 cy 31 23 23.15 7000 1 yd bucket; 840 yds daily output for 6" topsoil on cover soils

7 Mechanical Seeding, 215 lb/acre $912.00 $1,075.00 Acre 32 92 19.13 0020
8 Tidal Marsh Restoration $7,500.00 Acre Engineer's estimate
9 Silt Fence $0.85 $1.16 LF 31 25 13.10 1100 3' high , adverse conditions

10 Bituminous Roadway $59.00 LF G2010 230 1050 24' wide w/o curbs and markings

11 Compacted 3/4 inch crushed stone - 12 " deep $50.63 $56.50 cy 32 11 23.23 1513 parking lot fill

12 Hand seeding; 4.5 lbs/MSF $19.14 $21.50 MSF 32 92 19.13 0080 alternative #2

13 Finish Grading Small Irregular Areas $1.76 $2.30 SY 31 22 16.10 1050 For grading depressions at KPS

14 Riparian Buffer Restoration $50,000.00 Acre Engineer's estimate
15 Common fill for selective excavations $21.56 cy Engineer's estimate 25% increase over mass fill supply/placement

16 Topsoil for selective excavations $33.13 cy Engineer's estimate 25% increase over mass topsoil supply/placement

17 Compaction - 6 inch lifts $1.08 $1.31 ecy 31 223 23.23 6210 vibrating roller - 3 passes

18 Water truck $1.84 $2.15 ecy 31 223 23.23 9000 3000 gallon truck - 3 mile haul

19 Biaxial Geogrid $3.50 SY Engineer's estimate geogrid for subgrade reinforcement 

Off-Site Disposal
20 Disposal at Subtitle-D Landfill (within 10 miles) $90.00 ton Engineer's estimate
21 Disposal as Landfill alternate daily cover (within 10 miles) $25.00 ton Engineer's estimate
22 Transportation (Hauling) 20 yd trailer dump $10.54 $13.00 cy 31 23 23.18 1255 20 mile RT

1.5 acres/day

Table C-1
Preliminary Cost Estimate

Unit Costs
Kenilworth Park Landfill

for selective excavation

3 cy bucket; 1980 yds output for placement of 1.5 foot soil cover



Reference  #
Description Unit Rate Unit Quantity Total

57 Project Management/Administration
Personnel
Project Manager $90 hr. 60 $5,400
Clerk $45 hr. 40 $1,800

Equipment
Office Trailer, Supplies, Misc. $375 week 1 $375

Expenses
Per Diem $175 man-day 12 $2,100

Weekly Rate for Project Management/Administration $9,680

58 Health and Safety
Personnel
Health & Safety Officer $85 hr. 60 $5,100

Equipment
Air Monitoring Equipment $500 week 1 $500
Site Truck $75 day 6 $450
PPE $50 man-day 6 $300

Expenses
Per Diem $175 man-day 6 $1,050

Laboratory Services
Organics/Particulates $500 each 1 $500

Weekly Rate for Health and Safety $7,900

59 Security
Personnel
Guard $50 hr. 60 $3,000
Weekly Rate for Security $3,000

60 Construction Dust/Erosion Control $1,000 week 1 $1,000

61 Traffic Control $2,500 week 1 $2,500

Table C-2
Preliminary Cost Estimate

Crew Costs
Kenilworth Park Landfill



Alternative #1  - 5 yr. review

5 year Review - estimated cost $30,000
Annual cost of 5 year review (Using 5% Discount Rate) $5,430

Alternative #1 years: 30
Total 30 Yrs O & M Present Worth (Using 5% Discount Rate) $83,500 D. Rate: 0.05

Alternative  #2 - 5 yr. review; perimeter landfill gas monitoring for 3 events

5 year Review - estimated cost $30,000
Annual cost of 5 year review (Using 5% Discount Rate) $5,430

Per event cost of landfill gas monitoring $5,000
Present worth of landfill gas monitoring (3 events over 3 years) $13,600 years: 3
Capital cost - 15 landfill gas monitoring wells @ $1500/ea. $22,500 D. Rate: 0.05

Alternative #2 years: 30
Total 30 Yrs O & M Present Worth (Using 5% Discount Rate) $119,600 D. Rate: 0.05

Alternatives #3a & #3b - 5 yr. review; perimeter landfill gas monitoring for 6 events

5 year Review - estimated cost $30,000
Annual cost of 5 year review (Using 5% Discount Rate) $5,430

Per event cost of landfill gas monitoring $5,000
Present worth of landfill gas monitoring (6 events over 6 years) $25,400 years: 6
Capital cost - 15 landfill gas monitoring wells @ $1500/ea. $22,500 D. Rate: 0.05

Alternatives #3b and #3b years: 30
Total 30 Yrs O & M Present Worth (Using 5% Discount Rate) $131,400 D. Rate: 0.05

Kenilworth Park Landfill

Table C-3 
 Feasibility Study

Preliminary Cost Estimate
5-yr Review and Landfill Gas Monitoring Costs 



Cost Rounded Note
Reference  # Item Unit Cost Unit Quantity Cost to $100

Contractor Mobilization/Demobilization $10,000.00 Lump Sum 1 $10,000 $10,000
57 Project Management/Administration $9,680.00 Week 4 $38,720 $38,700
59 Security $3,000.00 Week 4 $12,000 $12,000
4 Common fill  $17.25 cy 9841 $169,763 $169,800
6 Topsoil $26.50 cy 6857 $181,702 $181,700

11 Compacted crushed stone $56.50 cy 4679 $264,345 $264,300 re-grade parking area
12 Hand Seeding $21.50 MSF 370 $7,961 $8,000
13 Grading Depressions at KPS $2.30 SY 11616 $26,717 $26,700

Subtotal Direct Capital Costs $711,200
Contingency (15%) $106,700
Total Direct Capital Costs (rounded to $100) $818,000

Indirect Capital Costs
Legal Fees and License/Permit Costs (2%) $16,400 
Engineering and Design (3%) $24,500 
Contractor Reporting Requirements (2%) $16,400 
Construction Oversight (4%) $32,700 
Perimeter landfill gas Monitoring and 5 year review $119,600

Total Indirect Capital Costs (Rounded to $100) $209,600 

Total Present Worth Cost for Alternative 2 (Rounded to $1,000) $1,028,000

Notes:
Areas and Volumes based on Figure 4-1 of the Feasibility Study

Kenilworth Park Landfill

Table  C-4
 Feasibility Study

Preliminary Cost Estimate
Alternative 2: Minor Grading/Filling and Institutional Controls 



Cost Rounded Note
Reference  # Item Unit Cost Unit Quantity Cost to $100

Contractor Mobilization/Demobilization $50,000.00 Lump Sum 1 $50,000 $50,000
57 Project Management/Administration $9,680.00 Week 100 $968,000 $968,000
58 Health and Safety $7,900.00 Week 100 $790,000 $790,000
59 Security $3,000.00 Week 100 $300,000 $300,000
60 Construction Dust/Erosion Control $1,000.00 Week 100 $100,000 $100,000
61 Traffic Control $2,500.00 Week 100 $250,000 $250,000
5 Sub Grade prep at KPS $0.72 sy 198246 $142,737 $142,700
4 Common fill $17.25 cy 88316 $1,523,457 $1,523,500
6 Topsoil $26.50 cy 88316 $2,340,382 $2,340,400
7 Seeding $1,075.00 acre 109 $117,694 $117,700
9 Silt Fence $1.16 LF 20400 $23,664 $23,700
10 Replacement roadway/ P. Lots $59.00 LF 11217 $661,783 $661,800
2 Selective excavation of cover soils $3.96 cy 13569 $53,735 $53,700
3 4.0 cy Wheeled Front End Loader for loading excavated soil $0.71 cy 13569 $9,634 $9,600
15 Common fill for selective excavations $21.56 cy 6785 $146,295 $146,300
16 Topsoil for selective excavations $33.13 cy 6785 $224,743 $224,700
12 Hand Seeding $21.50 MSF 366 $7,869 $7,900
21 Disposal as ADC at Subtitle-D Landfill (within 10 miles) $25.00 ton 20354 $508,853 $508,900 use as cover soil
22 Transportation (Hauling) $13.00 cy 13569 $176,402 $176,400
14 Riparian Corridor Restoration $50,000.00 acre 2.23 $111,692 $111,700

Subtotal Direct Capital Costs $8,507,000
Contingency (15%) $1,276,100
Total Direct Capital Costs (rounded to $100) $9,783,000

Indirect Capital Costs
Legal Fees and License/Permit Costs (1%) $97,800 
Engineering and Design (2%) $195,700 
Contractor Reporting Requirements (2%) $195,700 
Construction Oversight (4%) $391,300 
Perimeter landfill gas Monitoring and 5 year review $131,400
Total Indirect Capital Costs (Rounded to $100) $1,011,900 

Total Present Worth Cost for Alternative 3a (Rounded to $1,000) $10,795,000
Notes:
Areas and Volume based on Figures 4-3 and 4-4 of the Feasibility Study

Kenilworth Park Landfill

Table C-5 
 Feasibility Study

Preliminary Cost Estimate
Alternative 3a - 12" Soil Cap and Select Excavation/Backfill and Institutional Controls 



Cost Rounded Note
Reference  # Item Unit Cost Unit Quantity Cost to $100

Contractor Mobilization/Demobilization $50,000.00 Lump Sum 1 $50,000 $50,000
57 Project Management/Administration $9,680.00 Week 100 $968,000 $968,000
58 Health and Safety $7,900.00 Week 100 $790,000 $790,000
59 Security $3,000.00 Week 100 $300,000 $300,000
60 Construction Dust/Erosion Control $1,000.00 Week 100 $100,000 $100,000
61 Traffic Control $2,500.00 Week 100 $250,000 $250,000
5 Sub Grade prep at KPS $0.72 sy 198246 $142,737 $142,700
4 Common fill (volume increased by 15% for compaction) $17.25 cy 304691 $5,255,925 $5,255,900
6 Topsoil $26.50 cy 88316 $2,340,382 $2,340,400
7 Seeding $1,075.00 acre 109 $117,694 $117,700
9 Silt Fence $1.16 LF 20400 $23,664 $23,700
10 Replacement roadway/ P. Lots $59.00 LF 11217 $661,783 $661,800
2 Selective excavation of cover soils $3.96 cy 27139 $107,470 $107,500
3 4.0 cy Wheeled Front End Loader for loading excavated soil $0.71 cy 27139 $19,269 $19,300
15 Common fill for selective excavations $21.56 cy 20354 $438,886 $438,900
16 Topsoil for selective excavations $33.13 cy 6785 $224,743 $224,700
12 Hand Seeding $21.50 MSF 366 $7,869 $7,900
21 Disposal as ADC at Subtitle-D Landfill (within 10 miles) $25.00 ton 40708 $1,017,706 $1,017,700 use as cover soil
22 Transportation (Hauling) $13.00 cy 27139 $352,805 $352,800
14 Riparian Corridor Restoration $50,000.00 acre 2.23 $111,692 $111,700
17 Compaction - 6 inch lifts $1.31 ecy 264949 $347,083 $347,100
18 Water Truck  (assume 50% of fill requires water for compaction) $2.15 ecy 132474 $284,820 $284,800
19 Biaxial geogrid for subgrade reinforcement under play fields $3.50 SY 40000 $140,000 $140,000

Subtotal Direct Capital Costs $14,052,600
Contingency (15%) $2,107,900
Total Direct Capital Costs (rounded to $100) $16,161,000

Indirect Capital Costs
Legal Fees and License/Permit Costs (1%) $161,600 
Engineering and Design (2%) $323,200 
Contractor Reporting Requirements (2%) $323,200 
Construction Oversight (4%) $646,400 
Perimeter landfill gas Monitoring and 5 year review $131,400
Total Indirect Capital Costs (Rounded to $100) $1,585,800 

Total Present Worth Cost for Alternative 3b (Rounded to $1,000) $17,747,000
Notes:
Areas and Volume based on Figures 4-3 and 4-4 of the Feasibility Study

Kenilworth Park Landfill

Table C-6 
 Feasibility Study

Preliminary Cost Estimate
Alternative 3b - 24" Soil Cap and Select Excavation/Backfill and Institutional Controls 



Cost Rounded Note
Reference  # Item Unit Cost Unit Quantity Cost  to $100

Contractor Mobilization/Demobilization $150,000.00 Lump Sum 1 $150,000 $150,000
57 Project Management/Administration $9,680.00 Week 150 $1,452,000 $1,452,000
58 Health and Safety $7,900.00 Week 150 $1,185,000 $1,185,000
59 Security $3,000.00 Week 150 $450,000 $450,000
60 Construction Dust/Erosion Control $1,000.00 Week 150 $150,000 $150,000
61 Traffic Control $2,500.00 Week 150 $375,000 $375,000
1 Bulk Cover Soil, New Fill and Waste Excavation $1.91 cy 4000000 $7,639,999 $7,640,000
4 Common fill for slope $17.25 cy 37939 $654,447 $654,400
6 Topsoil for slope $26.50 cy 5420 $143,626 $143,600
7 Seeding slope $1,075.00 acre 7 $7,223 $7,200
8 Tidal Marsh Restoration $7,500.00 acre 138 $1,035,544 $1,035,500
9 Silt Fence $1.16 LF 18000 $20,880 $20,900
19 Disposal as ADC at Subtitle-D Landfill (within 10 miles) $25.00 ton 1689936 $42,248,392 $42,248,400 use as cover soil
20 Disposal at Subtitle-D Landfill (within 10 miles) $90.00 ton 2552158 $229,694,200 $229,694,200 solid waste 
21 Transportation (Hauling) $13.00 cy 4000000 $51,999,994 $52,000,000
2 Selective excavation of cover soils $3.96 cy 26459 $104,776 $0
3 4.0 cy Wheeled Front End Loader for loading excavated soil $0.71 cy 26459 $18,786 $18,800
4 Common fill for cover soil $17.25 cy 19844 $342,309 $342,300
6 Topsoil for cover soil $26.50 cy 6615 $175,289 $175,300
12 Hand Seeding $21.50 MSF 357 $7,680 $7,700
19 Disposal as ADC at Subtitle-D Landfill (within 10 miles) $25.00 ton 39688 $992,200 $992,200 use as cover soil
21 Transportation (Hauling) $13.00 cy 26459 $343,963 $344,000

Subtotal Direct Capital Costs $339,086,500
Contingency (15%) $50,863,000
Total Direct Capital Costs (rounded to $100) $389,950,000

Indirect Capital Costs
Legal Fees and License/Permit Costs (1%) $3,899,500 
Engineering and Design (2%) $7,799,000 
Contractor Reporting Requirements (2%) $7,799,000 
Construction Oversight (4%) $15,598,000 

Total Indirect Capital Costs (Rounded to $100) $35,095,500 

Total Present Worth Cost for Alternative 4 (Rounded to $1,000,000) $425,000,000

Notes: Volumes based on cross-sections from the Remedial Investigations prepared by E&E

Kenilworth Park Landfill

Table C-7
Feasibility Study

Preliminary Cost Estimate
Alternative 4: Removal of New Fill, Previous Soil Cover, Muncipal Solid Waste and Ash, and Institutional Controls 




